
-PUBLIC HEALTH REPORTS
VOL. 40 FEBRUARY 13. 1925 No. 7

. THE INCIDENCE OF ILLNESS IN A GENERAL POPULATION
GROUP

General Results of a Morbidity Study from December 1, 1921, Through March
31, 1924, in Hagerstown, Md.l

By EDGAR SYDENSTRICKER, Statistician, United States Public Health Service

The problems and aims of public health are still set forth alinost
entirely in lethal terms whenever statistics are used. We speak of an
unfavorable death rate and measure success in a lowered mortality.
The best indices which have been available of the prevalence of nearly
all diseases are the fatal cases only; and our epidemiology is limited,
for the m6st part, to statistics of, deaths.
- The reasons for this condition are fairly clear to every vital statis-
tician and will not be discussed lhere. Of greater pertinence is the
result of a prolonged dependence upon mortality statistics. The effect
has been to foster a fallacious premise for public health work, namely,
that a low death rate indicates the presence of health. Obviously
it does not. We know that, on the contrary, an exceedingly
unhealthful region may exhibit a relatively low mortality, as,. for
example, a heavily infested hookworm locality or a section abounding
in malaria. Pellagra may be widely prevalent in a community with-
out affecting .erceptibly its general death rate or even increasing
materially the number of deaths from the disease itself. Instances
of the same sort.could be multiplied. The ill health that is mani-
fested in symptoms, in discomfort, in lessened vigor and efficiency,
even in illness and suffering, is not reflected in the deatlh rate, except
for certain diseases, for any purpose practicable in preventive work.
What really matters more to the sanitarian, therefore, in his

scientific searching for causes and conditions and in his preventive
work is not deaths but ill health. Of far greater importance to him
than the life table or the list of causes of death is a view of the health
situation as depicted by records of the occurrence of sickness and its
causes. If such a view were permitted him,. it will hardly be denied
that the change in his perspective would lead him to modify consid-
erably his scheme for resear.ch and his program of effort.
Such a view of the health-as contrasted with the death situation

is not an impossible dream. While their significance may not yet be

.1 From the Statistical Oflice, United States Public Health Service.
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fully recognized, a succession of serious attempts has recently been
made to collect records of disease incidence an(d prevalence in addi-
tion to and wholly apart from the notification of communicable
diseases for a(dministrative purposes. Within the natural limitations
of the methodls employed these efforts have been rewarded with
considerable success. Continuous sickness records for industrial
employees, school children, and other groups are yielding a knowl-
e(lge of the incidence of certain diseases that hitherto lhad not been
possible fromii mortality statistics or from statistics of notifiable
diseases. Sickness surveys hiave made a similar contribution to the
knowledge of (lisease prevalence. Physical examninations of many
groups, soine of them on a large scale, have revealed conditions
before not recognized nor even imragined. These beginnings in mor-
biditv data already have done more than bring to light conditions
previously not adequately known; they have given glimpses of what
the sanitarian has long wante(l to see-a picture of the public-health
situation as a whole, drawn in proper perspective and paintj2d in true
colors.
In the hope of contributing to this knowledge, and as a part of

its morbidity statistics studies, the Statistical Office of the UTnited
States Public Health Service undertook a series of repeated observa-
tions upon the incidence of illness in a general population group
in Hagerstown, Md. This work was begun in the autumn of 1921
and was continued for a period of nearly two and a half years, a
record of illnesses according to cause having been secured for a
population of between 8,000 and 9,000 persons. In the present
communication it is purposed to give only a brief summary of the
results fronm the point of view suggested in the foregoing, paragraphs.
The figures here given are provisional, since they are the results of
a preliminary tabulation. In later papers it is planned to present
the final results in greater detail, as well as certain epidemiologtical
analyses in studies of specific diseases.

METHOD OF OBSERVATION

The population actually observed for the entire period included
about 1,600 families, composed of about 7,200 white persons of all
ages and both sexes, living under conditions that in no remarkable
way were unusual. The family was the unit for observation, and,
so far as possible, all members actually resident in each family were
under observation. Since the same families were observed through-
out the period, the data approximate a continuous record for 28
months, including nearly three winiter and two summer seasons.
A more extended(ldiscussion of the method of the study will appear

in a later paper, but a brief description is as follows:
(1) A preliminary lhouse-to-house survey was made by members of

the staff of the Statistical Office in November, 1921, in several sections
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of Hagerstown, in the course of which the population of these sections
waS enulnerate(l an(d records were mtalde (a) for each indivi(lutal relating
to color, sex, an(l age, past occurrence of certain contagious (liseases
and present acute or chronic disease or ailment, and (b) for each house-
hold relating to its general economic status, sanitary condition,
method of exereta disposal, and water and milk supplies.

(2) This survey was followe(d by a series of 16 canvasses, eacl-h
househol(d being visited by a trained field assistant at intervals of
from six to eight weeks. At each visit a history of the incidlence of
sickness in the fainily since the precedling visit, withl a statement of
the (late of onset, luration, extent of disabling effects, and attendance
of phvsician, wais obtained from a relatively responsil)le informant,
usually thle lhousewife.

(3) In adldition, other sources of information were regularly and
systematically utilized in obtaining the record of disease prevalence
as follows: (a) Weekly records of absence froin school, specifying the
nature of the illness whenever illne-ss was the cause so far as the teacher
could ascertain it; (b) reports of all cases treated in the various clinics
maintaine(l in conjunction with the Washington Countv Healtli
Demonstration, all of the clinics being )articipatedl in by local phv-
sicians; (c) reports of notifiable (liseases from practicing physicians;
(d) reports of district nurses; (e) data collected in field investigations
of child hygiene by the Unite(d States Public Health Service in
cooperation with the Washington Countv Health Demonstrattioni;
(f physicians' diagnoses, the sttatements of the diag,noses of all cases
atten(led by physicians being submitted to the physicians concerned
for their review an(l correction.
We were able to obtain a reasonably accurate recor(l-of the personis

actutally under observation (i. e., "populatien" or "exposure") since,
a record was kept of each individual's "absence from observation,"
whether this wvas actual absence from tbe locality or a period for
whichi records of his sicknesses were not availtable. The cooperation
given by the families was very satisfactory and very gratifying. Since
these families resi(led in several sections of the city and composedl
about one-fourth of its total white population, it is believed that they
constituted a fair representation of the groups which appeared to (liffer
with respect to econonmic status and sanitary environment.

The result of these canvasses is not, of course, a comiplete recordl
of all of the ill-healthi prevalent in this population during, the period
of observation nor even an accurate statenment of the causes of all the
attacks of disease which were recordled. Suchi a record was imprac-
ticable for so large a population of this kind, and no false hopes of
obtaining it were indulged in. The chief aim of the invest.gation
was a record of illnesses from such causes as mighit occur in a p)opu-
lation group that in no remarkable respect was unusual or unrepre-
sentative of the general population living in towIns or small cities.
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FIroin previous experience ill sickness surveys, conitinuous morbidity
recor(ls andl disability records of in(lustrial employees, we were led
to beieve that the intervals between visits chosen for the present
stu(ly wouldl prob!ibly yiel(d a faiily accurate iecordl of real illnesses.
The length of interval between inqiuiries obviously is an important
(leteiriminant of hiow much sickness will be recorded: a weekly inquiry
will elicit information on inore slighlt ailtenits than a monthly
inquiry, and an inquiry ma(le every six or eigalt weelis will fail to
obtain information on inany ailmnents of very short duration or of
several days' duration but accompanied by slight discomfort. Ac-
cor(lingly, less thaii 4 per cent of the illnesses of exactly stated (lura-
tions recorded in our stu(ly were onie day or less in (luration. Nearly
80 per cent were three dcays or longer, an(d 60 per cent were eight days
or longer in (luration. Approximately 40 per cent were not only
disabling but caused confinement to bed. It is evident, therefore,
that in the main the illnesses recorded were more than trivial in their
character, in spite of the fact that in some instances mere symptoms
were given as diagnoses. Tlle incidence of acute attacks of specific
and generally recognizable diseases has been, we feel, recorded with
a satisfactory degree of completeness; on the other hand, the inci-
dence of mildl attacks, as, for example, of coryza, and of slight dis.
orders and even of serious conditions when suclh conditions were not
accompaniedl by noticeable symptoms, is probably incomplete and
in many instances inaccurate in spite of the fact that a record of 28
months was obtained for the same individuals. Cases attended by
physicians may be said to be quite. complete.'

I A fairly acctraite check on the completeness of the records obtained is afforded hby the records of absences
fromn school on account of sickness. Through the excellent cooperation of the II agerstown school admin-
istration and teachers, every absence with not;tion as to cause was recorded. The records of absences due
to sickness were classified according to days lost from school and a similar tasbulation was made for the
records obtained in the house-to-house canvasses, the same period being used. The results were as follows:

Comparison of results of school sickness records with records obtained in repeated house-to-house can"asses in
Hagerstotwn, Md., for a 10 months' period

Rate per 1,000
children enrolled

Children Children Ratio ofDays lost fromr school on account of sickness enrolled in families (2) to (o)
in city eanvassed
schools

(1) (2)

One day or more -1, 730 5877 51
Two days ormore --------1, 033I747 72
Three dlays or more -647 6646 100
Fouir days or nmore -451 501 iii
Five days or more -346 3S0 110
Six days or more -232 .60 lit

It is evident that the two sets of records are fairly comparable so far as sicknesses inivolving absence from
school for more than two days are concerned. The short illnesses wvere frequently missed by the particular
houise-to-house method uised, apparently onily about one-fifth of the one-day absences and one-fourth of
the two-day absences being recorded; at the same timc the well-known tendency for brief absences for
other reasons to be credite(d to sickness in school records mtust be taken into account. The results of the
two methods checked remarkably well for absences of three days or longer due to various specific causes with
the exception of " headaches," which appeared more frequently in the school reports.
Taking into consideration age and sex, the results of tlle repeated canvasses also compare(d favorably

with our recor(ds of industrial employees disabled on account of sickness for periods lasting three days or
longer,
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It shlou]ld 1) kept in mind, of course. that the results of this stud(ly
are not comparable, except in certain details, witlh thel restults of
previous canvasses an(I surveys. This point will b1 disicussed( in
more detail in a later report.

SUMMARY OF RESULTS

III all, 19,054 illnesses as, described above were recor(le(d during
the 28 months' period, December 1, 1921-March 31, 1924. Since
16,840 "years of exposure" 1 were recorded, an annual rate is shown
of 1,131.5 per 1,000 populationt.
During the same period the annual death rate for the entire white

population of Hagerstown, exclusive of nonresidents, was 10.6 per
1,000.
Upon the assumption that the illness rate of 1,132 per 1,000

prevailed in the entire population of the city, an incidence of slightly
more than 100 cases of illness for each death is indicated.
The occurrence of mild epidenmics of influenza in 1922 and 1923

must, of course, be taken into account in estimating a morbi(lity
rate which is not afTected by unusual conditions. If we subtract
from our recorded illnesses the cases of influenza which occurred in
(lefinite epidemics duriio the 28 montlhs' period, as well as allow for
the fact that almost three winters were included in our period, the
annuial morbidity (illness) ratc would probably be somewhere
between 800 and 900 per 1,000 persons of all ages and both sexes.
To show at a glance the general character of the morbidity recorded,

the cases of illness have been classified into 10 brota(d groups arranged
roughly in accordance with the International List of Causes of
Death:
TABLE 1.-Morbidity from 10 groups of causes in a population group of 7.200

white persons of Hagerstown, Aid., December 1, 1921-Mlarch 31, 1924
[Numbers in parentheses refer to those given in Initernational List of Causes of Death, 1920]

A.-inual
rate per

Causo 1,000
persons
observed

All causes - 1,131.5

Respiratory diseases and disorders (I 1; 31; 97-107; 109)- 668. 6
General diseases (1-10; 12-30; 32-69; 158)a ---------------------------------------------------- 124. 1
Diseases and disorders of the digestive system (108; 110-127) - -117. 2
D)ise:ases and (isorders of the nervous system (70-84) h -------------------------46. 8
Nonvenereal diseases of the genito-urinary system and annexa (1:31-1.50) --36.8
Diseases and disorders of the circulatory system and kiidneys and annexa (87-96; 128-134) _ 3'. 9
Accidents and other external causes (175-203) c------------------------------------------------ 34. 8
Skin diseases aTnd disorders (151-154) --22.8
Diseases and disorders of eyes and ears (85-86) --20.8
All ether causes (155-157; 159-174; 204-205) d___________________________________________________. 16. 6

a See Table 2.
b Includes "Headaches without other symptoms" (No. 205).
c "Fatigue" is not included (No. 192).
d Includes fatigue (No. 192).
X A ' year of exposure" being the equivalent of one person observed for a year.
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The inci(lence of respiratorv diseases and disorders is so great
shat it at once challenges attention. Their relatively high fre-
qu'encv as causes of (lisabling sickness among wage-earners has
alrea(ly been pointed out in pirevious publications of the Statistical
Office (1), but their prepon(lerance among the causes of illness in
the general population had not bo'en so definitely shiown until the
present study was made.- The faict is even mnore striking when it
is recalled tbat our data are far froin beino complete reccrds of the
incidence of the minor respiratory ailments of short duration. The
school records obtained in Hagerstown showed that the incidlence
ot "colds," aside from more definitely described respiratory affec-
tions. was 714 per 1,000 children for 180 school days, and that the
mean (luration in days of absences from schlool because of "colds"
was 2.5 (2). A preliminary report on a stuidv of minor respiratory
diseases now in progress has revealed that during a fiN e and one-half
monthls' peciod (October} 15a, 1923-March 31, 1924) 90 per cent of a
typical group of college students suffered from one or more attacks,
and that the incidence rate was 1900 per 1,000 for this period (3).
The chronological picture shown in Figure 1 indicates an extraor-

dinary variation in the weeklv incidence of cases of illnesses.
The seasonal as well as shorter variations were so g-ieat in respiratorv
diseases that the group of illnesses due to these causes d3termined
largely thic variation in total illntess. The shaip peaks in March,
19922, and Februarv, 1923, were caused by epidemics of "colds"
andl influenza and grippe, but the January, 19a24, peak included but
few cases of influenza an(d grippe. While little evidence (Jf seasonal
variation appeaeed for nonrespiratory diseases, considered as a
group, an apparently higher incidence occuried duriing the greater
part of 192.9 than in the remainder of the petiod.
The relative iunimportance of the "general" diseases is clearly

shown when we compare their incidence to that of all illnesses and
especialiv of respiratory illnesses. This grouip of "general" diseases
consists chiefly of the "conmmon" diseases of childhood, as shown
in Table 2.
TABLE 2.-Morbidity from certain "general" diseases in a population group of

7,200 white persons of Hagerstown, Md., December 1, 1921-March 31, 1924
[Numbers in parentheses refer to those given in International List of Causes of Death, 19201

Number Annual
Disease of rate perIllnesses 1,000

Measles (7)- 635 37. 7
Scarlet fever (8)- - - 35
Whooping cough (9) - -377 22.4
Diphtheria (10) - -42 2.5
Cronp (10) -_-- -- 67 4.0
Chicken pox (25a) -------- 253 15.0
Rheumatism, myalgia, lumbago (51-52; 1.58) -- 375 22.3
Other " General " diseases (1-6; 12-24; 25b; 21kc; 26-SO; 32-O; 53-69) 306 18. 2

X The prer-alence of respiratory diseases as indicated by vrarious sickness surveys does not, of course,
show the fr-equtency of the occurrence (i. e., the incidence) of such diseases, for the reason that the "survey"
is a cross-sectiotn, as it were, of the disease situation as it exists at a given instant in time. The shorter
the duration of the attack of th disease in question the less adequate is the "cress-section" method as a
measure of incidence.

9"84
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MORBID)ITY AND MORTALITY COMPARED

A comparison of the 10 general grIoups of causes of morbidity and
of moitality will emphasize the significance of the obsei-vation with
whichii this report was introduce(l. A striking contrast in the pic-
tures shiown by sickness aid (leath Iecor(Is is tapparenit:
TABLE 3. Mlorbidity and mortality in Hagerstown, AId., basedl on morbidity

records for 7,200 wvhite persons of all ages, and mnortality amttonig the total wvhite
popuJlation of IHagerstown, Md., during 28 nmotnths, D)eceenberl 1, 1921-March
31, 1924

[Nunmbers in parentheses refer to those given in International List of Causes of Death, 19201

Aninual rate per Per cent
1,000

Cause -

C Morbid- M%fortal- Morbid- MIortal-
ity ity ity ity

k11 causes- - ____________________--_______--________-- 1,131.5 10.6 10O. 0 100.0

Respiratory diseases an(l disorders(11; 31; 97-107; 109) ----- 6t68. 6 2. 1 59.719.6
Generaldiseases (1-10; 12-30;3249;1,8) 110-12) 124.1 1.4 11.0 13.2
Diseases and disorders of the digestive system (108; l10-127) 117. 2 . 6 10.15. 7
Diseases and disorders of the nervous system (70-84) 2 - 46. 8 1. 2 4. 1 11. 2
Non'enereal diseases of the genito-urinary systenm and annexa

(135-150) ----------------------------------------------- 3B.8 .3 3.3 2.4
Diseases and disot-ders of the circulatory system and kidneys

anid aannexa (87-96; 128-134) - -35. 9 3. 7 3. 2 34. 7
Aceidents and other external cfauses (175-203) 1 --34.8 5 3.1 5.1
Skini disea.e.s and disorders (151-1) - - 22. 8 (4) 2. 0 . 3
Diseases and disorders of eyes and ears (85-86) -- 20. 8 (4) 1. 8 4
Al lJthier causes (155-157; 159-174; 204-205) - -16. 6 . 8 1. 5 7. 4

X See Table 2.
2 Includes "headaches without other symptoms" (No. 205).
3 " Fatigue" is not incltu(led (No. 192).
4 Less than one-tenth of 1 per 1,000.
5 Includes fatiguie (No. 192).

The relative importance of each of tlle 10 groups of diseases as
causes of morbidity anid miortality is indicated by the percentages in
Table 3 and is graphically portraved in the accompanying diagram
(Fig. 2).
Further comment of a general nature is hardly necessary. The

diseases that cause illiness most frequiently are respiratory (chiefly
"colds" influenza, bronchitis, and tonsillitis), digestive disorders,
an(l the "general diseases" (chiefly communicable diseases of child-
hoo(l). The principal diseases which cause death are those which
result in the breakdowvn of the circulatory system, the kidcneys, the
lungs, and the nervous system, an(d the malignant " general diseases,"
suich as cancer. The difference in the two pictures may be shown in
another way by estimating from the two sets of data the number of
illniesses for each (leath, as in Figure 3.

Finallv, we may coml-pare the age curve for illness with the ag,e
curve for mortality. The graphs shown in Figure 4 have been placed
oni a commoin base (tlie rate for all ages); their variations only are
comparable.t From tlis point of view the most important general

I The data uised in Figutre 4 are for 13 months instead of 28 months, the tabtulations by age not having
been completed for the enitire period. The nunmber of illnesses is sufficient to indicate the characteristic
curve for illnesses of the degree of severity included in this study.
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contrast is in the character of the curves: the nmortality curve ex-
hibits the usual high points at the age of infaiicy and at old age and
the, relativelv, very low level in childhoo(d and at early adult ages;
the morb)idity curve, on the other hand, shlows no variations of
such magnitude.2 In other words, disease kills chiefly at two periods
of life-in infancy and toward the end of the "natural span"-
whereas disease, with far less (liscrimination, causes disconmfort,
suffering, illness, anid disability at every age.

IRATIO OF MORBIDITY TO MORTALffY

for

CERTAIN GROUPS OF DISEASES

Disease Group mber of Illnesses psr Death
l so l 2l00

ALl.CAUSE 107

Respirator7, incluling pulmorary tuber-
culosis, influeza, and tonsillitis 3.l

Digestive system 195

Eon-Venereal diseasos of the genito- 123
urinary sy sten

Generl diseases 89

Extornal causes, Including accidents 70

Nervous system 39

Ciroulatory systom, kidneys and annexa *10

Based on morbidity re'ords for 7,200 white persons of all ages, and mortality among the total white
population of liagerstown, AMd., during 28 months, December 1, 1921-March 31, 1924. See Table 1.

FIG. 3

Here again tlhe inadequacy of mortality statistics as an index of
healthl at different ages is clearly showni. If the annual number of
illniesses be compared to the annual number of deaths3 at different
ages, we obtain the following approximate ratios:

Number of illnessesAge group: per death
Under 5 -60
5-14 - 550
15-24 -200
25-44 -- 150
45-64 -- 50
65 and over -10

2 It should be borne in mind that the smaller the proportion of slight illnesses the more will the mor-
bidity curve tend to be similar to the mortality curve. In this instance, the records are not confined to
severe or chronic illnesses but include practically all slight illnesses lasting more than two days.

3 The morbidity rates for the canvasse(d population and the mortality rates for the entire white popula-
tion of HlagerstowD for the period December 1, 1921-December 31, 1922.
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THE AwF INCIDENCE OF MOREIDITY AND-MORTALITY
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III the lighlt of this, it is (liflicult to refraini fioimi remnariking that if
promnotion of Ial1th is the first aimn of public healthl work, the dis-
eases that cause sickniess rathier tlatildeatli (lelnand(i first attention
because thevy occIur at the a(es of a(dolesence aIi(1 greatest usefulness.
The variations in the mlorbi(lity cuirve for age are extreinely

siglnificant antd inivite mor careful aInalysis. Ouir stu(ly slhows that
the highest illniess irate is in chil(lhoo(d ali(l that there is a marked (drop
until adolesecei,e wheni a gradual increase coinmenccs'and( conltiniues
throug,hout life. Ani analysis of these variations will re(quire specific
age rates for the (liferenit (liscases. Thhese will be presenlted in later
papers and(I will, it is hoped, supply sone of the (letails of thie picture
which has becen sketeldeit rougrlhly here.

SUM MARY

A true picture of the ill health, and, therefore, of the problemlzs to
be attacke(d by thosxe who are engage(l in prCeveintinlg (lisease, is not
adequately poitraiyed by death statistics. The obviouis reason for
this is that mortalitv recor(ds bv definition do( not inc.ll(le the cases
of illness that are not fatal, to say nothing of the suffering and the
lowered vigror aIndI tile lessened efficiency among the living.
A study of illniess in a genleral population group in a typical small

city not onily shows the inadequacy of mortality statistics for this
purpose but sugogests the kinid of picture that complete morbidity
records woul(d afford. Looking at it in brotad outline only, it was
found in the gr'oup of persons studied that-

(1) Over 100 cases of illness occur annutally for each death.
(2) Moore than half of the morbi(lity was (lue to respiratory dis-

eases. The ratio of respiratory illnesses to deaths from respiratory
causes was inore than 300 to 1.

(3) Diseases ali(l disorders of the (ligestive system caused ani annual
illniess i-ate of 117 per 1,000 but a mortality rate of less than 1 per
1,000, a ratio of abouit 200 to 1.

(4) The "genieral diseases '"-epidemic and ionepidemic-conmposed
principally of those (diseases against which public health effort has
been mnainily (lirected, caused only 11 per cent of -all illnesses.

(5) While deaths occur principally in inifancy and in old age, ill
health, as measure(d by the incidence of illness, occurs with coin-
paratively little v-ariation throughout life. It is prevalent amnong the
youncg, those in tile "primiie of life," and the aged witlhout much
discriminiation.

This pictui-e inevitably sliggests a point of attack upon the causes
of ill health not a(de(quately recognized now-the diseases which are
inci(lent between the extirenems of life. If, as it is now the custom,
success of public-healthl work is to beimeasured in money terms,
surely no more cogent argument could be put forward than tlhat

F'ebrual.lry 13X, 1'925
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of the economy of preventing loss of thle efficiency of thte population
at those ages when health means the most in production. It is
not hard to figure that a day of sickness prevented at the age of 30
or 40 is more profitable than at the age of 70. But, in a broader
sense, the diseases which cause ill health are a challenge to the sani-
tarian, not merely because they have an exhausting effect upon
man's power to resist death but because they lessen hiis ability to
achieve and his capacity to enjoy life in the years of his most
abundant strength.
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kind would have been impossible. I am indebted to my associates
in the Statistical Office, especially Associate Statistician S. D. Collins,
for assistance in the tabulation and analysis of the data.
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STUDIES ON THE INDUSTRIAL DUST PROBLEM 1

I. DUST INHALATION AND ITS RELATION TO INDUSTRIAL
TUBERCULOSIS

By LEONARD GREENRURG, Associate Sanitary Engineer, United States Public Health Service, Office ui
Industrial Hygiene and Sanitation

That certain groups of persons are, by virtue of their occupation,
exposed to excessive quantities of atmospheric dust and thereby
suffer high rates of mortality fromi respiratory disease, was long ago
noted by philosophers and students of industrial hyrgiene. Un-
doubtedlv the earliest examples of exposure to hazardous dusts

I Thesis presented in partial fulfilment of the requirements for the degree of doctor of philosophy at
Yale University.
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must have been in connection witlh implement making, mining,
quarrying, pottery manufacture, and the building of homes by such
persoins as the early cliff-dwellers. Sir Charles Lyell (1) and Dr.
Isaac Tavlor (2) have (lescribe(l tlhe localization of prehistoric fac-
tories foir the manufacture of flint instruments. Recently, Doctor
Collis (3) has shown that the present flint-knappers of Brandon,
the lineal occupational representatives of the group (lescribed( by
SirI Chalrles Lyeli, suffer a severe mortality from phthlisis in(luced
by the flint (lust generated in their work. MoIe recently, Doctor
h-offman, in a coommunication entitled "Why the Cliff-Dwellers
Vanished" (4), suggests continuous (lust exposure in the making of
stone implements, in the carving of slhelters out of soli(dstone, an(d
in the malking, of pottery, as a causative factor in the complete
dlisappearance of this primitive population.

fHippocrates (5) speaks of the metal digger as a man who "has
his right lhypochond(liium bent, a large spleen, and a costive belly;
b-eathes with (lifficulty, is of pale, wan complexion, an(d is liable to
swellings in hlis left kniee." Pliny the elder (6), wrviting in the first
cenltury is, perhlaps, the first to mention the use of protective devices
for workers in the (lusty tra(les. He says:
Those employed in the works preparing vermillioni cover their faces with a

bladder skiii, that theY may not inhlale the perniicious )owder, yet they cani see
through the skini.

Georges Agricola, in De Re Metallica (7), discusses the hazards
of minling as follows:

W'here water in shafts is abundant and very cold, it frequently injures tlle
limbs, for cold is harmful to the sinews. To meet this, miners should make
thienmselves sufficienitlv high boots of rawhide, which Protect their legs from cold
water; the man who does not follow this advice suiffers mtuch ill-health, especially
when he reaches old age. OIn the other hand, some minies are so dry that they
are entirely devoid of water, and this dryness causes the workman even greater
harnm, for the duist which is stirred and beateni uip by digging penetrates into the
winidpipe and lunigs, and produces difficulty in breathlinlg, aind the disease which
the Greeks call asOAa (asth.na). If the dust has corrosive qualities, it eats away
the lunigs and implants consumption in the body; hence in the mines of the
Carpathiani Mountains women are founid wlho have married seven husbands,
all of whomii this terrible constumption has carried off to a premature death. At
AlteInberg, in Meisseni, there is found in the mines black pomp)holyx, which eats
wounds and ulcers to the bone; this also corrodes iron, for which reasoni the
keys of their sheds are made of wood. Further, there is a certain) kind of cadmia
(probably cobalt) which eats away the feet of the workmeni wheni they have
become wet, and similarly their hands, and injures their lungs and eves. There-
fore, for their digging they should make for themselves not only boots of rawhide,
but gloves long enouigh to reach to the elbow, and they should fasten loose veils
over their faces; the dust will then neither be drawn through these into their
windpipes and lungs, nor will it fly inito their eyes. Not dissir-larly, among the
Romans the makers of vermillion took precautions against breathinlg its fatal
dust.

219 2
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Ramazzini, -in his famous work on the " Diseases of AX^tificers and
Tradesmen" (8), states that stonecutters "oftentimes suck in, by
inspiration, the sharp, rough, an(d corner'd sinall Splinters or Particles
that fly off; so that they aie usually trouble(d with a cough, and some
of 'em turn Asthmatick an(I Consumptive. " He adds: "And in
dissecting the corps of such Artificers, the lungs have been found
stuffed with little Stones. Diemerbroek gives a curious Relation of
several Stone-cutters that (ly'd Asthmatick, and were open'd by him;
in whose Lungs he found such heaps of Sand, that in running the
knife through the Pulmonarv Vesicles, he tlhought lhe was cutting
some Sandy Body."

Thackrah, in his treatise on "The Effects of the Principal Arts,
Trades, and Professions on Health and Longevity" (9), emphasizes
the seriousness of respiratory disease in various dusty occupations.
He states that miners in the north of England "suffer considerably
when employed in ore in the sandstones, but are sensible of no in-
convenience where the ore is in limestone." He cites a parallel
condition among the grinders of Sheffield: " The fork-grin(lers, who
use a dry grindstone, die at the age of 29 or 32, while the table-knife
grinders, who work on wet stones, survive to between 40 and 50."
Draw-filing of cast iron was at this time an exceedingly hazardouis
operation.
The particles rise so copiously as to blackeii the mouth and nose. The men

first feel the annioyance in the nostrils. The lining membrane discharges copi-
ously for some tiine, and then becomes preternaturally dry. The air tube is
next affected. Respiration is difficult on any increase of exertion, and an habit-
ual cough is at length produced. At the same time, the digestive organs be-
come impaired; and morning vomiting, or an ejection of mucus on first rising,
is not infreqtuent. The disorder varies of course with the constitution of the
individual; but the common termination, when men pursue the employment for
years, is bronchial or tubercular consumption.

In more recent times, the statistics of industrial tuberculosis
among steel grinders at Sheffield, England, and at Solingen, Germany,
have been widely quoted in many of the textbooks and monographs
upon this subject.
AMERICAN STUDIES OF THE RATIO OF TUBERCULOSIS DEATHS TO

TOTAL DEATHS IN VARIOUS INDUSTRIES

Data obtained in regard to the prevalence of occupational disease
in different countries and at different periods of time must be inter-
preted with the greatest caution, on account of the fact that indus-
trial processes differ so widely and change so frequently. Recent
statistics for the United States are necessary to tlhrow a clear light
on this problem; and such data, in order to be of conclusive value,
should be available in the form of actual death rates, based on
knowledge of the population exposed as well as on the uumber of
deaths occurring, and properly corrected for the age distribuition of
the group involved.
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Ulnfortunately, such complete statistical data as we desire are
difficult to obtain in the existing state of American vital statistics,
exact knowledge of the population at risk in a given occupation,
classified by age, being obtainable only with great difficulty and by
special and intensive research. For the most part, therefore, students
of this subject have fallen back on an indirect index of the tubercu-
losis deatlh rate, in the form of a ratio between deaths due to tuber-
culosis and those due to all causes. Data of this sort may, of course,
be obtaine(d with ease from the mortality records in any registration
office or actuarial department.

Three important studies of this kind have been made in the United
States during the past decade. The first of these is contained in
bulletinis of the United States Bureau of the Census giving the
proportionate mortality by occupations of the population of the
registration alrea for 1908 and 1909. The second is a bulletin on the
indlustrial experience of the Metropolitan Life Insurance Co., by
L. I. Dublin, published as Bulletin 207 of the United States Bureau
of Labor "Statistics (10). The third and most extensive collection
of sttatistics of this type is contained in a series of exhaustive mono-
graphs by F. L. Hoffman, of the Prudential Insurance Co. of America,
the latst and most important of which was published in 1918 as
Bulletin 231 of the United States Bureau of Labor Statistics (11).

In the analysis of statistical data of this kind, it is clearly most
important that the groups under consideration be fairly com-
parable, so that the effect of industrial hazards will not be compli-
ca'ted by the influence of social and economic factors of a more general
nature. In Doctor Hoffman 's studies, for example, ratios pre-
sented for the various dusty trades are based on the industrial experi-
eiice of the Pru(lential Insurance Co., but Doctor Hoffman uses as a
norm for comparison the ratio for males in the registration area
obtained from the data of the United States Census Bureau. On
this basis almost all the industries which he tabulates show a sur-
prisingly high tuberculosis ratio, including many trade designations
of workers, such as "iron and steel workers," who can hardly be
Con)sidered as generally exposed to a serious dust hazard. These
results, as presented in the earlier publications of the Prudential
Insurance Co., aroused the suspicion that the whole group covered
by industrital policies might be a selected onie, and in the report of
Doctor Hoffman cited above (11), the solution to the problem is at
last presented. In this report as a whole the old comparison is
presented of tuberculosis ratios in each "dusty" trade among in-
dustrial policy-holders, with the ratio for all males in the registra-
tion area; but in one place (Table 11, p. 56) Doctor Hoffman gives
the ratios for all occupied males in the Prudential experience. From
this table it appears that the industrial policy-holder group does, as
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a matter of fact, exhibit a consistently lhigher ratio for all occupied
males, irrespective of exposure to (lust. Doctor Hoffman's abnor-
mally high ratios are, therefore, probably due to the genertal social
and economic conditions of the wage-eatriner's life anid to the fact
that the group is an industrial one.

TABLE 1.-Ratios, in per cent, of tuberculosis deaths to total deaths in occupations
exposed to mineral and metallic dusts I

United States registration area, Prudential experience, age groups
age groups

Occupation groups
15- 25- 35- 45- 155 -|1 i'25 35- 45- 55 15
24 34 44 54 6 and 24 34 44 54 6 and

over over

All occupied males- 28.1 30.9 24.0 14.4 7.6 14.9 33. 2 40.9 32.9 19.0 8.8 20. 5
Brick, tile, and terra cotta
workers - ----22.9 3,5.3 19.8 18.6 10.7 15.6

Iron and steel workers- 19.8 26. 1 23. 3 16. 7 8. 5 16. 9 30. 0 34. 1 31. 3 14. 7 8. 7 21. 0
Plasterers -25.0 31.5 34.5 16.4 7.8 16.7 34.5 43.6 40.4 23.5 11.8 21.9
Molders ----- 23. 7 40.4 30.7 21.6 13.9 23.0
Paper hangers ' 35.1 44.0 42.5 15.7 11.5 29.1
Painters, glaziers, and var-
nishers -30.8 36.9 29.2 17.4 9. 0 18. 7

Tinplate and tinware work-
ers -39.4 36. 7 34.8 13. 7 6.6 18.7.

Jewelers -50.0 39. 7 23.4 14.1 8.5 17.8 50.9 58. 3 45.3 21. 2 11. 1 29.3
Glassblowers -45. 1 53. 3 31. 3 28. 3 15. 4 32. 1

Other glassworkers ----- 31.5 51. 1 34.4 23. 1 15.5 30. 5
Glassworkers -47.2 42.B6 33.1 19. 7 7.9 i3 0.-
Tool and instrument mak- -
ers -- - - --- - - - - 37.5 52.7 36.9 33.7 10.4 31.9

Potters -- ----- - -31.2 49.6 39.8 30.2 21.1 32. 2
Marble and stone cutters-.. 26. 2 43. 5 44.1 41.6 23.3 30. 7 38.3 51. 1 44.4 39. 0 26. 7 33.6
Brassworkers-- -------- - .. 58.2 51.0 43.8 24.2 16. 1 36. 7
Compositors and typeset-
ters -----46.3 55.9 41.1 24.9 9.8 36.8

Pressmen - - - - -42. 9. 47. 7 44.0 20.0 11.1 39.6
Printers, lithographers, and
pressmen - 43.6 50.0 36.3 21. 5 7.7 29.5 ----- ------ ------ ------

Polishers -- ------------ ------ ------ 43.4 56. 1 44.0 24. 9 14.3 36. 8

'The figures given are taken from Bulletin No. 231, Bureau of Labor Statistics, United States Depart-
ment of Labor.

This constant difference between the Prudential figures and the
census data is clearly brought out in Table 1, which has been com-
piled from the tables in Doctor Hoffman's bulletin so as to include
all the industries exposed to mnetallic or mineral dusts, for which 500
or more deaths from all causes at all ages were available. It is evi-
dent that inI almost everv instance in which the two series can be
compared, the Prudential ratios are from 25 to 50 per cent higher
than those for the reg,istration area.

It seems evident that a comparison between the Prudential figures
for a given dusty trade and the census figures for all occupied males
is not a fair one, and that the conclusion indicated by such a coni-
parison-naniely, that such groups as the iron and steel workers ex-
perience an excessively high death rate from tuberculosis as a result
of the dust hazard--is unwarranted. As a matter of fact, compari-
sons made in each case with the corresponding groups--census figures
for a dusty trade witlh census figures for all occupied males, or Pru-
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dential figures for a dusty trade with Prudential figures for all occu-
pied males-show that the tuberculosis ratio for the iron and steel
workers is about normal, as might be expected for so diversified an
occupational group.

Comparing specific trades in the Prudential experience with the
Prudential group as a whole, and comparing specific trades in the
registration area with the registration group as a whole, both sets
of data are higlhly illuminating and bring out very clearly the ex-
cessive tuberculosis ratios characteristic of certain occupations. The
two sets of figures, allowing for the constantlv higher ratios through-
out the Prudential experience, check each other very closely, even
in such details as the concentration of the highest ratios at ages under
35 among jewelers, and at ages over 35 among marble and stone
cutters.

It is interesting to notice that Doctor Dublin's statistics for the
industrial experience of the Metropolitan Life Insurance Co. (10)
correspond almost exactly with the Prudential figures. For all males
in the Metropolitan experience, the ratio of tuberculosis deaths to
total deaths was 33.8 per cent at ages 15-24; 40.9 per cent at ages
25-34; 32.9 per cent at ages 35-44; 18.5 per cent at ages 45-54; 8.6
per cent at ages 55-64; 2.9 per cent at ages 65 and over; and 20.5
per cent for all ages over 15.

These figures are almost identical with those presented in the upper
line of the right hand half of Table 1, and it is evident that the ratios
shown are characteristic of the industrial group as a whole.
Even when comparisons are made in the correct manner between

a dusty trade and an average group of as nearly as possible the same
general social and economic status, there must always be a large
measure of doubt in regard to the significance of high tuberculosis
ratios. Ratios, as distinct from rates, depend oni two independent
variables, and a high ratio of tuberculosis deaths to total deaths may
be produced by a low mortality from other causes, as well as by a
high mortality from tuberculosis. Thus, the tuberculosis ratio
among female college professors and teachers, according to Dr. G.
M. Kober (12), is high-a ratio which Doctor Kober attributes to
the alleged fact that the teaching profession is "usually recruited
from weak stock." Prof. L. M. Terman, in his book on " The
Teacher's Health" (13), has also given currency to the view that
teachers suffer to an exceptional degree from tuberculosis. The
only careful statistical study of this subject with which I am familiar,
Dr. L. I. Dublin's paper on "Physical Disability of New York City
School Teachers" (14), shows that this conception is erroneous.
The high ratio of tuberculosis deaths to total deaths among teachers
is shown in this investigation to be due to the fact that the death
rate from causes other than tuberculosis in this group is exceedingly
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small, the tuberculosis rate itself beingr less than two-thiirds of the
rate prevailing among femisales in the conhiil[unity itt lIirge, at thle
qige of 15 an(I over.

STUDIES OF THE ACTUAL DEATh1 RATES FRONI TUBEIRCULOSIS IN V*RIOUS
DUSTY TRADES

It is bv no means inten(le(I to dliscredlit all ise of mlortatlitv ratios,
and still less to throlrw (loubt upon th-e real imnportance of the problemn
of industrial tuberculosis. 'We (lesire only to cemplhasize the possible
fallacies in the use of ratios an(d the necessity for contiolling (ledeuc-
tions by the deterimination of actual (leathl rates wherever possible.

In England numierous statistics are available wlhich indicate
that in many in(lustrial employmnenits, such as metal mining, marble
and stone cuttitng, andc grinding and polishing,, hiigh tuberculosis
ratios are associated witlh hiah tuberculosis rates. In Table 2,
for example, are presented the data for occupations exposedl to
metallic dusts, fromn the Sixty-Fifth Annual Report of the Registriar-
General, rearranged and supplemented by ratio computations.
Thlev show that the excessive ratios of tubercullosis deatlths to total
deaths indicate an actual excess death rate from tubercullosis of one
to two persons per thousand population; wlhile at the later ace
periods, the cleath rate from causes other than tuiberculosis among the
workers exposed to the influence of metallic dusts is also well above
the normal rate.

TABLE 2.-Mortality from pzulmonary tuberculosis and other causes in occupations
exposed to metallic dust, compared wvith that of all occupied males, England andl
Wacles, 1900-1902.

All occupied1 males Occupations exposed to metallic
dusts

Age period Deaths per 1,000 Per Deaths per 1,000 Per
_____________________I|cent t_ cent

d(uC to due to
Total Tuiber- Other Ituer- Total Tuber- Other tube-r-

culosis causes Iculosis culosis causes ctIlosis

15-19 - - 2.4 0.5 1.9 22 2.,7 0.7 2. -7
2.-24 - -4. 4 1. 5 2.9 35 5.3 2.7 2. 6 52
25-34 - -6. 0 2. 0 4.0 34 6.3 3.3 3.0 53
35-44 - 10. 2 2.7 7.5, 27 11.7 5.0 6.7 43
45-54 - - 17. 7 3. 0 14. 7 17 21.0 5. 2 15. 8 25
5AG -- - 31.O 2. 2 28. 7 36. 0 3. 9 32.1 I I
65and over - -------------- 88.4 1.1 87.3 1 95.5 1.5| 94.02

The earlier reports of the me(lical officer of health of the city of
Shefliehl(l contain particularlv significant dlata in regar(l.to the ino'0-
tality in the intensively hazardous processes o-f the cutlery industry.
Thle report for 1910, for example, sllows a lritortality froin pulmlonary
tuberculosis am-ong griniders of 14.8 per thous.nd for the age of 18
and over, as compared with a rate of 2.7 for all occupied miales of
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the age of 20 an(l over. The corresponding mortality from all other
causes was 15.1 per thousan(d for grinders an(d 13.7 for all occupied
males; the ratio of tuberculosis deaths to total deaths was 49 per
cent for grin(lers an(l 16 per cent for all occupied males.
We may cite one imore example from the field of British industry,

presente(d in the Report o-f the Departmental Cominittee on the
Dangers Atten(lant on the Use of Lead and the Danger or Injury
to Health Arisingf from Dust and Other Causes in the MIanufacture
of Earthenware and China (15). Dr. G. Reid, of Stafford, presents
the following computation (Table 3), which indicates that even in a
trade like pottery making, which is generally considered as one of
the industries most affected with plumbism, lead poisoning is far less
important as a factor in the death rate than is industrial tuberculosis.

TABLE 3.-Mortality from plumbism and respiratory diseases among Staffordshire
potters

Average
Number annual Annual

Of deaths detNature of industrial illness workers attribu- ratepehrexposed table to rate pe
to risk employ-

ment

Lead poisoning -5,299 4 0.8
Pulmonary tuberculosis and other respiratory diseases -21,000148 7.0

In the United States we have a few-but only a very few-data
of this kind which show the actual death rates from tuberculosis in
employments exposed to the hazards of industrial dusts. The only
general collection of statistics of this sort with which we are familiar
was presented in a special bulletin on " Tuberculosis in the United
States," prepared by the Bureau of the Census for tlhe meeting of
the International Congress of Tuberculosis, held in Waslhington in
1908. The highest and the lowest rates included in this tabulation
are presented in Table 4, and they are suggestive and interesting,
although the absence of an analvsis by age periods detracts seriouisly
from the value of the results, as does the fact that the occupational
groups are large and often loosely defined. The high rates among
cigarmakers and tobacco workers, compositors, printers and press-
men, servants, bookkeepers, clerks and copyists, and( the low rates
among bankers, brokers, and officials of comnpanies are no doubt in
laige measure due to the age composition of the respective groups.
In the high rate among servants the racial factor mlust certainly play
an important part.
Important (lata in regard to the effect of mineral dusts upon the

tuberculosis rate have recentlv been presented in the "Second Pre-
liminary Report of the Commnittee on Mortalitv from Tuberculosis
in Dusty Trades" (16), which deals primarily witli conditions in the
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quarrying (listricts of Vermont. 'We hative )resentel in Taible 5
certain selected(ldta fromii this report whlilch in(liate that in tOwIns,
atn(d even in entire (listIricts, where a conisiderable priopotition of the
population is expose(I to miineral (lust, the tubericulosis death rate
for the entire adnimistrative unit mna' be increase(d far ab)ove the
normal value.
TABLE 4., iortatn tgy fron tuberculosis itn ccrta:n 'omi (itioiis inl the registralion

Stafes foi the agc of 1() IlPO,S (an; ewe', 1f.(i()

Deaths I Deaths
OCCUpaItion er l) c,nTai ion !)er

1(0,()0 100.000

Marble andl stcne (utters 540.5 Stearn-railron'l em1_,l)sces - 129 S
Cigarmr-akers ardi tobacco workers 476i. 9 Clergyn'en .| 123. 5
Compositors, printers, andl pressnien 435. 9 Minirsind quarryinen 1 120. 9
Servants 430. 3 Farimers, Ini,(1 f;rmllorci - 111. 7
Bookkeepers, clerks, and( (copyists - 398. 0 Lumbermen and raftsr-en .107. 1
Laborers (niot agricultural) 370.0 13lkRnk-r. brokers, an1od oflals of coIn-
All occupied rmales 236. 7 panics -. 1

TABLE 5. MJortality fromit tuberculosis of the lontigs itn quarrying districts of Ver-
mont, 1906-191.i

Tuber Tuber-
culosis eulosis
death deatth

District rate per District rate p(er
100,000 '!lO,OOO
popula- lopula-
tion 1 |tion

State of Vermont--- 90(6T6cwn of Dorset (marble center) 1l49.4
Granite-cuttinig districts -143. 0 Slate districts 111. 3
Barre City (granite center) -233- 233. Tow n of ( astleton (slate center) 176. 0
Mlarble districts - 97.1

A comprelhensive study of this kind( con(ducted b)y Dr. Herbert
Drury (17) deals wxith the incidence of tuberculosis among the
employees of an ax factory in the State of Connecticut. Tlle factorv
in question employs about (800 men andl is situatedl in a rural coml-
munity where otlher industrial activities are largely agricultural.
The vital statistics for tlhe four adjaceInt townIis in wVhich tlhe operatiVes
might residle lhave been ahalvzed in (letail for a perio(d of 20 years.
an(l eachl (le.Lth certificate for tuberculosis or othier respiratory
disease h-as b2-en transcribed and insvestigate(d. Tile fact that the
me(iical consultant of the ax factory an(d thie superintenldent had
both bteen in the emmploy of thie company%- (1urin(g the twxxo decades
covere(I by the investigation mnade it possible to trace out practically
every (heath certificate, and( to (leteirininie tlhe actual occupationi of thie
deceased. Tlhe final analysis of the results yieldle(d the astonislinlg
figures presented in Table 6.

Thlus, we find the entire population of the mill (listrict showiln a
tuberculosis rate of 200, as comparedl with 150( for the State as a
whole. The mill population itself has a rate risin(g to 650, aiid the
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group of polilshers, ani(l grinders the astounding rate of 1,900. The
otlier enlpl)Vt'c(s of the mill tire not entirely comparable in age, race,
-ind generalt sslocial talli eColoIiC status withl the polislhers and grinders,
l)ut it is evidl( nt that the high death. rate among thle polishers and
grmt'(leri. who tut'f'er fromi ta tuberculosis deathli rate over ten times the
normi-al rate, is primarily due to the hazards of their occupation.
Nor is tubl-'ctulo)-ils the Only formli in whicich they pay a penalty for
t heir hazrdo(lOUs einployinent. Doctor Diuir ieports that the mor-
tality froin pulmonlary infections other thatn tuberculosis for the period
1900 to 1919 was 43() per 100,000 for the polishers ani(l grinders, as
compared withi 170 for thle other employees of thle ax factory.

TABLE 6.-MVortality fromz tuberculosis of the lungs inl a Connecticut ax factory,
1900-1919

Death Death
District or group rate per District or group rate per

100,000 100,000

State of Connecticut --1-0 Employees of ax factory (all) 650
State of ('onnecticit (niale population). 170 Employees of ax factory, polishers and
Ax factory district (. towvns, entire grinders-1,900
population) 200 Employees of ax factory, others -10

Mention muist be made of a recent andl intensive study of this sub-
ject bv Dr. F. L. Hoffmanl ('18), amnongo the granite cutters of 'Washing-
ton fand Cale(lonia Coutnties of the State of Veri-lont. This stu(ly, in
which the mortalitv data for 26 vears were analyzed, itleludedl the study
of 18,406 death certificates; sanitary survevs were made of the homes
and working places of the groups studied, the anthropometric status
of 1,869 persons engaged in the in(dustrv wtas dletermined, an(l lastly,
intensive plhysical examinations and X-ray, pictures of 427 of the men
were made.

This stu(ly disclose(d the fact that the granite-stone industry is
carried on )y wage earners who live un(ler sanitary conditions above
the average, wlhose houising conditions are above the average, and
wvhose antlhropometric status is indicative of a superior physique.
Yet this group suffers fromn a very highi mortality for tuberculosis, as
disclosed in Table 7.

Doctor Hoffnan at one point tersely summarizes Ihis conclusions as
follows:

Tile general coneltusionis derived from these data woould therefore seem to sup-
port the theory that granite cuitters in the State of Vermont are subject to an
excessive frequency of deatli from pullnonarv ttubereculosis, Inot because of an
exceptional risk of contact iinfectioin, or becauise of inferior physique, or because of
tinfavorable housing conditions or other sanitary deficienciies, but primarily be-
cauise of the ocetu)ational exposure, wrhichl in its final analysis is reduced to the dust
hazard restilting fromn the excessive tise of pnetlmatic tools.
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TABLE 7. Mortality fromt pulmonary tuberclda-;is amttonig granite co!t(.rs, comp)ared
with that of the gerleili a(IItll p)op)ulationl oj IecrIuout, 1890G to 1)918, byI fl-yc'(II /)CIriOds

[Data for giualite (uttenr tikotn f0-oni experrience of the (Grtite (titters' Inlternat on I A's(cttiojt l

Gulliite Cuttels S y(3zelat I(il lt: platidon (-()

I'eiPio1|0wilrl l (d l )eX1Nutr " Det1 I)ath l'gisre'l ltal)i Deth

1891',lX)( 189 5.382 3914.(0 8C'2, 468 1, 6i36' P9. 7
1900-1904+ 1(},it,;747it; 3.. 6i 1,09), 708 1,ltu1gr. 6a
189 3-1 11,3--91-i 1% 7-19-.3,- 1, i-), 2>334 1,39 149. 0
1910- 1914 - - - --- i7, 103 137 NitM. 0 1,11(0, 79 1, 37( 12(1. 1
1915-1918 11-----------------------------2--12491 133 1. 064. W1, 341 75'2MS. 3

I Ew,hisive of last three months of 1918.
2 1915-1917.

TIIE SPE£CIFIC INFLUENCE OF PARTICULAR INDUSTRIAL DUSTS IN
RELATION TO TUBEIRlICULOSIS

It is an interesting arnd significant fact that in every instance, as
far as we are aware, in wlhich a heavy inti(lence of tuberculosis lalls
been clearly shown to result from exposire to industrial dust, the
dust in question has b)een in part at least made up of crystalliie rock.
It is silicosis wlhiicl lies at the basis of miners' pllthisis, and sificc(:Is
is probably the chief predisposing factor in tuberculosis amongr ix
grin(lers, although in grinding and polislhing, steel dust may, -I (d
probably (loes, play a paIrt as well. No such strikiing statistica-l
results as tlhose cite(d for mining, quarrying, anAld g,rinding, an(l pottei-y
making, have yet been presented for ind(lustries wlhere crystalline
rock particles wereniot involved. But silicza dust is not looke(d ulon
as the preffispositCg agent only in thle cases where it is presenit in
excessivTe quantities. It is, in(leed, being pointed out as tlhe harmftl-
agent even in those cases where it is pr-esent ini sinaller- aind( less
significanit amounts. Recently this very question has been under
(liseussion. D)r. E. Ir. Ross, in an interesting letter in tle Lond(oil
Daily Times (quote(d )y Doctor Iloffi'nan (19), attributes the ex-
cessive mortality frtoim phthisis among printers to silica (tiust p)r(eset
in thie printeris "list."' It is to be renarked ini passilIg, however,
that in the, minds of many- workers in the field, the existence tf
quantities of silica dust sufficient to cause the excessive phtllKs s
rate in the printing trcades is niot prov(1 beyond (loub)t (20), (21)

Turning now from tlhe considerationl of silica (ust--of imajor
im-ortance in the l)rblem of industriail tutberculosis to othier lkind's
of (lusts, we fin(d a stI-ikingtly (difieretltitiecture.
Thackrah (9) points out that bricklayers, lime workers, and

plasterers and whitewashers, all of whom are exposed to lime (lust,
suffer from it no sensible injury (pp. 46 and 47). Reckzeh (22) investi-
gate(l the relation of lime-dust inlhalation to pulmonary tubercutlosis



F-ebruary 13, 1925

and found that tuberculosis was rare in lime-producing disti icts.
Selkirk, quoted in the Journal of the Aimerican Medical Association
(23), also found phthisis to be rare among lime workers. He is so
firm in his belief as to the beneficial effects of lime dust that he eveni
hints at the organization of lime workvs as curative tuberculosis
colonies. Recent work in Japan lias confilrme(I the findings of
Reckzeh anid Selkirk: Nagai (24) found tuberculosis to be uncommon
among workers ab)out lime kilns, andl also that lime (lust had no
detrimental effect on the lung tissue of guinea pigs subjected to it.
Ample evi(lence is at han(d to show that the inhlalation of cement

dust also does not predispose to tuberculesis. In this industry
enormous amounts of dust tire found in the grinding and sacking
rooms, so that there exists no question as to definite dust exposure.
Dr. G. E. Tucker (25) studied the problem at a cement mill in Cali-
fornia. He concluded:
As a restult of an iinvestigation of the dust problemn in conjuinctioni with the

mainuifaeture of Portland cement, based UpoIn the review of literature on the
subject, the examnination of 956 employees in one plant, examiniations of men
emiploved in the dusty departmenlts of four other mills, the medical records of
employees and guinlea pig experimentation, there appears to ine to be Ino evidence
of injurious effects from cenmenit dust upon employees engaged in its miantufacture.

The clearest and most striking case, however, is that of coal dust,
which, if it has any effect, appears to exert a protective influence
against the development of active tuberculosis. A clearly marked
fibrosis (anthracosis) follows the inhalation of coal dust, a condition
which appears to favor a high mortality from acute respiratory
disease; but the tuberculosis death rate amona coal miners is uni-
forimly and characteristically low. The figures presented in Table 8,
below, from Doctor Hoffman's study (11), bring out the typical
relation with great clearness.

TABLE 8.-Mortality in coal-mining districts of Pennsylvania

Death rate per 100,000

District Pulmon- Other Other
ary formrs of respira-

tuber- tuber- tory
culosis culosis diseases

Scranton- 79.9 16.6 261.2
Wilke.s-Barre -74.9 19.4 212.5
Remainder of State- - 110.5 16.4 184.2

That coal miners suffer a high mortality from acute respiratory
diseases has been noted by many workers in this field. Wainwright
and Nichols (26), Collis (27), and lastly, Doctor Dublin (28) have
made this point very clear and practically incontrovertible.
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Doctor Dublin, in his paper, presents the following very interesting
table:
TABLE 9.-Influenza-pneumonia mortality among bituiminouis coal miners, October

to December, 1918, compared with all occupied white males, Indtustrial Depart-
ment, Metropolitan Life Insurance Co.

Anniual (leath'i rate i)er
1,000

Age period
Bitumi- All induis-
nous coal trial white
miners miales

All ages - -1-------------------------------------------- 22.3
15-25 -29.5 17.5
25-45 -62. 1 32. 6

45-65 - 44. 4 11.7

And lastly, the occupational statistics presented by the Registrar-
General of Great Britain include a particularly striking comparison
between coal miners and tin miners, the former exposed to coal dust,
the latter to hard crystalline dust. The comparative mortalitv
figures for tuberculosis in 1900-1902 were 186 for all occupied males,
85 for coal miners, and 838 for tin miners.

LABORATORY STUJDIES ON TILE INFLUENCE OF PARTICULAR DUSTS IN
RELATION TO TUBERCULOSIS

In addition to the statistical, stuudies referred to in the previous
portions of this paper, studies which aim to demonstrate the effects of
particular dusts in relation to tuberculosis, there exists anotlher type
of evidence, namely, animal experiments, which in some cases casts
much light on this question.

Reference has previously been made to the work of Nagai (24),
who found that lime dust had no detrimental effect on the lung
tissue of guinea pias subjected to it. Middleton (29) quotes the
results of the experimental work of Beattie, in which it was found that
exposure of animals to limestone dust produced no increased suscepti-
bility to tuberculosis. And recently, Gardner and Dworski (30)
have reported the results of a very interesting series of experi-
ments on the effects of the inhalation of marble dust (the particular
sample used contained 3.5 per cent of insoluble residue). It was
found as a result of these experiments that the test animiials, after
long exposure, develop a moderate silicosis (d(ue probably in some
measure to the silicious matter in the dust), which rendered the lung
tissue more susceptible to tuberculosis, with a conisequent more
chronic type of tuiberculosis and a definite delay in resolution. Obvi-
ously, if the effect of limestone is to be clearly defined, the silica con-
tent of the dust used must be practically nil. On the other hand,
this series of experiments clearly discloses the well knowin fact that
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it is possile)j, with animnal expelimenits to (liscern finer (lifferences in
tile e(ff(cts of (liust tihn by a statistical mnethod(. Cesa-Bianichii (31)
XCV(iN;(.(d aninials to ceIfleilt (lust largely compossed of lime and found
that this (lust greaitly iicreased'(I the sulseeptib)ility to tuberculosis.
In strikig cofati'last to this ,ier,lill(i however is the work of Tucker
(25D) xhielif was-. previous!y mentioned. Tucker exposedglulinea pigs to
tii&' dlust ill a (cIlCnt plait. 'file raw mix at this plant consisted( of
n4pPr-X inlatel- 76 per cent of a Ca CO3 .and 15 per cent silica. The
finial cemeinit eW,.lSas inp)I)OSed of about 63 per cent CaO and 23 per
(et';lt of -silica. As a result of hiis experiments Tucker deci(le(l that
t!me d(ust in (luestioll ha(l no (letrimental effect on health. It is to
be not'd that, in the experiments ofI Gardner and Dworski the animal
exposures were carried out over a long perio(d of time, in some cases
as long as tenI monIlthis, while Tucker used a shorter period of (lusting.

Aniinial experlimInts on the action of coal (lust with respect to
pulmonary lesionls hia-e vielded rather clear-cut results. Mavro-
ord(lato (32) foulnd( that coal (lust was rapidly eliminated from the

lung with lflo(lerate (lusting. For example, he found that the lungs
of guinrea pigas mniglt pass for normal at the end of one year. On the
other hand, hle founid that with intense dusting, coal dust behaved
in its action as other inore harmful dusts. And in a second communi-
cation (33) lie quotes some experiments which indicate that -coal dust,
whhen mixe(d with silica (lust, may even prevent, by rapidlly eliminating
thel silica dIst froIn the lung, the formation of pathological lesions in
thie lung, which would ordinarily ensue if silica dust alone were
breathed by the experimental animals. Willis (34) also found, in a
series of experiments similar to Mavrogordato's "intense exposure"
series, that after in-fection, tubercles develop somewhat more abun-
(Idantly in luings of animals expose(d to coal dust than in those of normal
animnals. The ratio of tubercle development in the two types was
foulndi by hiIm to be as tliree to two.
Of all the experimental work on the effects of various dusts, silica

las yiel(ld(e tihe most conclusive results. It has been found by Mav-
rogordato (32) (33) that the inhalation of silica dust gives rise to
lonig-contiiluedl chronic clhanges in the lung; the work of Gardner (35)
oil this (lutst Ilas yiel(led the same results. Gardrner used dust of
(lark Barre granite consistino, of nearly 70 per cent silica. This was
suspe(lde(l in tlle atmosplhere of a special dusting chamber in wlich
tile animals were placed, the animals being exposed for periods of
from 36 to -18 hours per week for 2 to 7 Vnonthls. Gardner concluded
that the occurrence of tubercles is more frequent in dusted than
undusted luig(,s annd that such lesions in dusted animals tend to run a
mnore proloniged course than those in animals not exposed to dust but
otherwise similarly treated.
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As bearing on the reasons for the ab)ove-note(l plhenomena, a very
interesting series of experiments may be cite(l. Fe'nll (36) hlas found
from experiments conducte(l in ritro tllt carl))I is in(gst C(l l)y
phagocytes about four times as readily as (Jua1rtz, aind tlhat this
difference in the ingfestion rates increases as plharocvtie actioIn
increases. The reasons for tile specific halrmnful effects may well be
connecte(l in some manner witlh this phenomenion.

TIIE PATHOLOGY OF DUST INHALATION

Irr describing the end results of (lust inhfalatioll, many medical
terms have come into use; and by the in(liscriminate uIse of these
terms much confusion has been brought about in the literature of
this subiect. An examination reveals the fact that such terms as
"nminers' phthisis," "silicosis," "'industrial tuberculosis," and "pneu-
moconiosis," are used to replace eacll other witlhout careful consider-
ation of the exact process at hand.
The inhalation of air charged with dust gives rise to the presence

of certain quantities of dust in the lung. This condition is perlhaps
best described by the word " pneumonoconiosis " (builtu from the
Greek roots meaning lung an(l dust). When, as is usually the case,
the dust has come into the atmosphere throucrh a particular indus-
trial process an(l thie persons who acquire it are industrially employed,
the condition is best referred to as "industrial pneumonoconiosis."
The term "in(lustrial pneumonoconiosis" conveys no i(lea as to tile
particular dust breathed by the workers, an(d for this reason other and
more (lescriptive terms hiave come to be employed in referring to the
results of the inhalationl of specific dusts, tlle term silicosis referring
to the effects produced by the inhalation of silica dust, anthracosis,
of coal dust, and siderosis, of iron d'ust.
The development of the stages in silicosis ias been well described

by the South African workers (37), from wlhom I lhave borrowcd
freely in the following description. When heavily dust-laden air is
breathed, the natural defenses of the body prevent tle (lust from
gaining free access to tlle lungs. It is only when the filtering ability
of the nasopharyngeal passages is overtaxed by comparatively large
quantities of dust that some finds its way into tlle alveoli of the lungs.
The irritation caused by the dust in this situation leads to a prolifer-
ation and shedding of the epithelial cells which linie the alveolar
walls. The larg,er of these cells appear to be actively phagocytic
and take up the (lust with great avidity. TheY may be (letecte(l in
the alveoli and also in the alveolar walls. Drinker (37), in an inter-
esting summary of the development of lung fibrosis, cites tlhe work
of Permar, which indicates that the actively phagocvtic cell is of
endotlhelial origin instead of epithelial origin, as suggested in time
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Southl Africtin studJ(ies. Tt is not the object of this paper to attempt
so (letaile(l an analvsis of this question as l)rinker lhas set forth, but
it is to be riote(d in passingr that at this time, elven his complete sum-
mary has failed to piesent a definite conclusion on this point. To
continule, mtatvny of these (lust-laden cells, wlhatever their oririn, pass
into the b-r nchli an(d are expelle(l in the expectoration, whilek others
penetrate the a1lv-eolar watlls atridi ieach the lymplh spaces, whence they
aire cariie(l along the lyniph chlaninels to the adjacent lymplh tissue,
wlhere they are lod(e(l. Some may even continue furthier along the
lymplh channels to be arreste(l in the larger bronchial glands at the
root of the lungr. Fibrosis appears to begin about the collections of
(lust cells in the smaller lymph tissue islan(ds. The presence of aggre-
gations of mineral particles at these points leads to a proliferation of
the connective tissue cells, a normal protective reaction. Thle
fibroid changes then (lisplay themselves as irre(rular beadiinas along
the course of the perivascular and peribronchial lymplhatics. As this
fibrous tissue increases in amount it tends to produce an obstruction
to the lymphatics in the affected area, lea(ling in turn to a furtlher
increase in dust accumulation. The interstitial fibrosis caused by
the mineral particles then becomes more diffuse, with a consequent
thickening of the alveolar walls, the interlobular septa, the adven-
titia of the smaller vessels, and thle bronchioles. In the carlv stages
of silicosis (liffuse changes are not marked; the process is mainly peri-
v-ascular and peribronchial. In the later stages the process proceeds
to the larger bronchi and( largrer vascular trunks and also to the sub-
pleural lymph channels, where similar fibroid changes are produced
in the subpleural tissue. Later on, constriction and even obliteration
of tlle alveoli mty take place. The important featture of the alvanced
stagre of silicosis is the prodluction of the large areas of fibroid consolida-
tion. These larger areas -arise, accortinC to the South African
workers, eitlher througrh consolidation of smaller silicotic areas, or,
secon(ily, by means of a maissive increase an(l extension of the (liffuse
fibrosis, or, lastly, by means of tubercular complications. It is
important to note that this massive consolidation is usually associ-
ate(l witlh a high mortality rate.
The exact reason for the ease with which this tissue may become

infected is still under dispute. The South African workers do not,
so far as I ain aware, ascribe it to one cause, but rather to a combina-
tion of all tlhe above-mentioned fibroid changes. According to a
personal comlmunication quoted by Gardner (35), "Krause would
explain the iiicreased susceptibility to tuberculosis infection of a lung
previously exposed to dust on an anatomic basis; that is, as due to
mechanical blocking of the lymphatics which provide means of exit
from the lungs. Tubercle bacilli then entering such a lung can not
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be eliminate(d as un(ler normial con(litions; ai(l they reiain within
the tissue, proliferate, anI(l produce wi(l spread (lsion. " Reeently
a rather neweri view lhas been brought to 1ear oIn this qtuestiOn.
Accor(ingi, to this view, c(lloi(lal silic(a p(;ssess5s peisonous properties.
It has been shlown by Cumninings (39) that ct)lloidlal silihea peSscssts
nmarked power of inhibiting the action of (omllement. And( later,
Gye and Kettle (40) hiave slhowin that wheln a mnixture of silica (lust
and tubercle bacilli is injecte(l into a inouse subcutaneously, the
silica breaks dowil the normal defeinse mechlanismii, permitting a
sufficient number of organisms to rem1ain alive to cause later a
chronic infection. And these workers further maintain that although
the subcutaneous injection of carbon blocks the lymphatics anid pro-
duces a fibrosis, this fibrosis is nevertheless not the tvpe produced
by silica dust. They sav, " The silica fibrosis is ani end-result of a
tissue destruction which can not be produced by carbon."
And finally, the question as to the time necessary to produce

these pathological changes in the lung. Doctor Hoffman (18)
presents a very interesting table, a portion of which follows:

TABLE 10.-Mortality from pulmonary tuberculosis among the granite clutters of
Barre, Vt., by years of exposure to granite du.st, 1886 to 1919

Number Nuniher
Exposure to granite dust (years) of Exposure to granite dust (years) of

deaths (leaths

2- 20 ------------------ - 23
3- 2 21 - 27
4- 4 22 -23

5---- 7 23- 2
6- 5 24 -

7- 3 25 --- 16
8- 2 26 --- 21
9- 10 27 --- 17

10-10 28----- -- 11
11 ------------------------------ 1629 - 12
12 -7 30-

13- 11 31 4
14 -13 32 --3

1 -5 -- 16 33 -

16 -21 34 --- -

17--------------------- 19
18 -17 Total --------------------- - 399

In his summary (p. 2) Doctor Hoffman says:
The inivestigation briings ouit clearly the suipremely importanlt fact that thie

incideince of the lesion is practically proportioiiate to the lenigtil of trade life.

In conclusion, it would appear that tl-e injurious effects of the
inhalation of a particular harmful dust are proportional to the
amount of dust breathed, this resolving itself inito the importanit
consideration of the duration of tra(le life and the quantity of (lust
suspended in the atmosphere.
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SMALLPOX AND VACCINATION
The instructive itemns printed below show the eflicacy of successful

vaccination in giving protection against smallpox, andl emphasize
the necessity foi the lighlt that State and municipal health depart-
ments are m;iaintainin( acgainst the (lisease, particularly with reference
to the e(lucationi of lhcalth workers and the people generally in the
simple lessoni of vaccination and revaccination.
The followingr is taken fiom a recent issue of the Health News,

publishedl by thlel New York State Departinent of Health:
"Statistics recently conmpiled by the division of conmmunicable

diseases, State Department of Health, illustrate in a vivid manner
the relation of vaccination to the prevention of smallpox.
"The a(tverage miorbidity rate for smallpox in the State, exclusive

of New Yoik City, in the years 1914-1924, inclusive, was 7.6 per
100,000 population. Under the existing law, vaccination is a pre-
requisite to school attendance in first and second class cities only.
A larg,er proportion of the populations of these cities has therefore
been vaccinated than in the rest of the State. In first and second
class cities, the average rate for smallpox was only 3.1 per 100,000 as
coml)tre(l with a rate of 9.6 in the rest of the State. It is quite certain
that the difference would have been even mnore marked had there not
been a laxity in past years in enforcing the vaccination law in private
schools located in first and second class cities.
"Other evidence of the efficacy of vaccination is furnished by the

vaccination histories which were obtained in 487 out of the 488 cases
reported in 1924. Of these, 451 had never been vaccinated, 33 were
vaccinated more than seven years previously, two had been vaccinated
six or seven years previously, and one uas vaccineted in 19,22. Wlile
it is not possible in the State as a whole to obtain figures showing the
relative attack rate among unvaccinated persons as compared witl
those who have beeni vraccinated, general knowledge as to the large
proportion of people who lhave at some time been vaccinated makes
the above find(ings inost significant, esp)ecially wlhen the (lifference
betwecen the rlates for iist and second class cities and for other places
is taken into (considleration.

" The fact that three in(lividuals contracte(l tile (lisease despite their
having been vaccinated withiin seven years, .fagin reminds us that
there is nothling stacre(l about the number 'seven' in connection witl
vaccination. As will be note(l, one in(livi(lu.al lhadl b)een-ia-tcc(inate(l two
years before and yet contracted smallpox. The only safe wtav is to be
revaccinatedl witlh potent virus until only an' immnune reaction'results."
The itemn below is taken from the Weelkly Healthi Iteview, issued

by the Department of IHealtlh of the City of IDetroit:
"AIE YOU PROTECTED AGAINST SMALLPOX ?"

"From December 6 through January 20 there have been 18 cases
of smallpox witlh 6 dleaths. Of these cases, all but one are traceable
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to an outbre,ak in one of the schools. One lunreeo()nize(l case resulte(d
in the spreaid of the disea.le, until 17 l)8Iis hittvc thus far' contracted
'inalll)ox, an(l 6 of thenm hlave, died.

'Therewere som( 49 kiown contacts to tlhe 17 cases. Of these, 7 hiad-
never been suceessfullv vaccinated(l an( 21 nee(le(l revaccilnatlion, since

their scar. were 01(1 an(ldli(l not insure p)rotection. This makes 28 out
of 49, or 57.1 ler ce.nt, of the cointacts whio nee(ld(e vaccination. OInly
2 of the 17 ca-;e.- of smallpox lhad ever been successftully Va"Cccinalted,
and( thev had scars ov-er 30 years ol0(. Both of f1ie, (e cases Ila(l been
vaccintate(l wlitllin the last 5 years, but the vaccinations did not, take.
They thought that they were p)rotected. Obviously they were not.

"CoIming, on toi) of our coinparatively recent smiallpox experience
this is a most (liscouraoing, story. Many p)eo)le lhave apparently not
yet learne(l that an uuisuccessful vaccination does not mean protec-
tion. A sticce&s?fal scar of recent date is the onily sure )rotection
again-st sma"lpoDX.

HI-ow maniy more people must die from smallpox before tlhe lesson
of vaccination and revaccination will be learned and practiced ?"
The health oflicer adds that in Detroit no one lhas contracted small-

pox who hlad been successfully vaccinated within five years.

DEATHS DURING WEEK ENDED JANUARY 31, 1925
Summary of informnaion received by telegraph fronm industrial insurance companies

for week ended Januiiary 31, 1925, and correspondintg week of 1924. (From the
Weckly IfHealth Index, Februtary , 19295, issu,d by the Buireaut of the Census,
Departmentt of Comnmerce) - 11 W A 1 ~~~~Lorresponclln- , CCK enfoC

January 31, 1925
Policies in force -- 58, 485, 831
Numiiber of death clains -12, 486
Death claiim.s pe1' 1,000 policies in force, annutal rate. 11. 1

C'orresponding
week, 1924

54, 856, 49-1
11, 168

10. 6

Deaths from all caucses in certain large cities of the United States ducrintg the weelk
ended JanuIary 31, 19-23, infant mnortality, annual death rate, andl comiparison
with correspolding ireck of 1924. (From the W[teekly Heath In(lex, Februiary 3
1925, issued by the Buireaut of the Census, Departiment of Conmercec)

Week ended tJain. Annual Deaths under I Infant

aWi31 ltt 94 J1I3,uee,1925 Ana

Albay311925 death rate mortal-
pcI 1,090 ~~~~~ityrate,

City corre-
-pndn W-eck Corre- ended

X~~~ ~ ~ ~~~~~oa Death. rpanten ende00pouilin

athals rate Week, ended sponding Jani. 31,deathse ras for1924 J9i .31, week, 192521925 1924

Total (63 cities)------------ 7,42.5 11.2 314.3 856 3 968

Akron----------------- 33 ----3 6 33
Albany'4-------------------- 31 13.5~ 17-.6 3 3 67
Atlanta------------------- 62 13. 9 20. 6 1 1 15
Baltimiore-4................ 26;2 17.2 16.7 25 36 73

IAnnuail rate per 1,000 population.
2 Deaths under 1 year per 1,000 births- an aninual rate bas.d,( oni deathis tinJer 1 year for the week and

estimated births for 1924. (ities left blank are niot in the registr3 lion area for birtlbs'.
3Drata for t2 eities. 4 Deaths for wu'eek ended Friday, Jan. 30, 1925.

2`7142J4 t *.
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Deaths from all cauises in certain large cities of the Unzited States during the week
eu(lcdl Janiuary 31, 1925, infant mortality, annual death rate, and comnparison
with corresponding week of 1924. (From the Weekly Health Index, Febriuary 3,
1925, issuedl by the Bureau of the Ccnsus, Department of Commerce)-Continued

City

13irminighain
Boston-
Bridgeport
Bu fTalo -----------------------------------

Cambridge
Camden-
Chicago 4
Cincinnati
Clevelanid
Columbus
Dallas
Dayton-
Denver
Des NIoiIies
Detroit
Duluth
Erie
Fall River 4
Flint
Fort Worth
Grand Rapids
Hlouston ..
Indianapolis
Jacksonv ille, Fla
Jersey City
Kansas City, Kans
Kansas City, Mo
Los AnT1Cgeles
Lotuisville
Lowell
Lynil
Memphis
Milwaukee
Minneapolis
Nalshville 4
New Bedford _----------------------------
New Iaven ----------------------------

Neow Orleans
New Yiork

Bronx 13orough
Brooklyn B(orough
Manhattan Borough
Quieenis Borough -
Richuiond Borough

New alrk, N. J
Norfol!
Oakland ------------- ----------

Oklahoma City
Omahlu
Paterson-------
Philadidelphia
Pittsb)urgh
Portland, Ore,
Providence ---------------------------
Richmond-
Rochester
St. Louis ----------------------------------
St. Paul -----
Salt Lake City 4
San Antonio
San Francisco
Schenectady
Seattle
Somerville
Spokane
Springfield, Mass __________________
Syracuse-
T';acomna --------
TolIedo
Trenton
Washington, 1). C'Waterbuiry
W ilnmin-ton, Del
Yonkers
YouIngstowsn _ --- --

IDeaths for week ended Friday, Jan. 30, 1923.

Week ende(d Jan. Annual
31, 1925 (leathrate

per 1,000
corre-

Total Death spon(ling
deaths rate week,

1924

70 17.7 18.7
247 16.4 14.0
33

131 12.3 16.0
30 13.9 17.2
37 15).0 19.8

756 13.2 12.9
132 16.8 17.6
191 10.6 11.5
89 16.9 15.6
50 13.5 11.9
25 7.5 10.2
95-
38 13.3 9.7

249
19 9.0 13.0
29 --
43 18.5 17.2

44 15.1 9.5
34 11.8 11.2
58
100 14. 5 14.0
33 16.4 17.8
81 13.4 14.2
26 11.0 12.8
104 14.8 11.7
278 --

80 16.1 20. 4
32 14.3 14.4
37 18.4 16.1

123 36.8 26.6
79 8.2 10.3
107 13.1 11.7
49 20.6 20. 7
29 11.2 13.4
57 16.6 10.4

161 20.3 23.2
1, .568 13. 4 13. 6

194 11.2 10.5
541 12.6 12.8
643 14.9 15).8
131 11.9 11. 1
59 23. 0 22.7
104 12.0 11.0
31 9.6 13.3
43 8.8 15.0
23 11.2 6.0
66 16.3 16.0
46 16.9 15.6
619 16. 3 15.0
194 16.0 19.3
71 13.1 13.1
76 16.2 17.
C)5 18.2 15.3
70 11.0

231 14.7 14.1
52 11.(0 14.3
36 14.3 14.6
57 15.0 18.5

1,54 14. 4 15. 0
17 8.7 10.9
71I
32 16.3 13.5
32
44 15.0 11.9
44 12.0 11.1
27 13. 5 14. 2
83 15.1 12.3
37 14. 6 12.1
153 16. 0 16.1
21--
27 11. 5 12.6
31 l11.5 10. 5
35 11.4 12.4

Deaths un(ler 1 Infant
yeatr inortal-

ity rate,
W\eek Cor-re- week
ended spoin(linig ended
Jan. 31, week, Jaii. 31,

1925 1924 1925

9
39
2

21
5
4

104
11
27
5
5
2
10
2

62
2

110
38

4
5

11
3
8
3
7

24
7
3

79
13
10
54

10
15

172
S6,4

74
20
6

1 3
2
2
3
6
8

65
26
7

11
5

r) '17
5
4
7
70
3
4
2
8
6
2
7
7

26
4
4
4
8

5
23
3

33
5
12

116
14
33
7
8
6
6

59
4
5
9
8
5
4
7
10
3
14
4
9
22
6
6
3
12
17
17
9
7

17'.23
64
72
17
2
14
4
10
1
6
3

63
43
7

16
17

28
6
4
12
15
3
11
2

7
5
9
6

22)
2
3
2
4

32
85
86)
66
92
65
67
47

32

34
105
42
20
144
49

62

76
67
56
63

67
61
52

186

59
53

()66
129

6'9
28
67
74
99
108
73
36
23

.58
134
82
91
72
88
6 1
40

43
63

40
0

31
107
44
119
75
48
63
114
146
88
91
88
101



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control disease u'ithout
knowtledge of wvhen, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

Tlhes' reports are preliminary, and the figures are subject to change when later returns are receivcd by
the State health officers

Peports for Week Ended February 7, 1925

ALABA.MA

Chicken pox
Diphtheria ---

D)se,tery--
ItlfleTIza -- --

Iriflueniza reported as " Devil's grip) -
Lethar3i'U encephalitis

Malaria -------------------

V e.iitsg ----------- -----------------------

S .Jlpox
Tutherculosis
Typhoid fever-
W'hooping cough-

ARIZON'A

Chicken pox-
Dilhitlihria.
Measles-
Alumps -

Scarlet fever-
Sm allpox _--

Tuberculosis-
Typhoid fever-

ARKANSAS

Cerehrospinal neniengitis
Chicl:en !-ox
Dilphtheria
111f el--za.
MI;lalaria.
leasles
Munips
Pellagra-
Scarlet fev er
SniallI ox --

Trachoomal ---------

Tuberculosis
Typhoid fex er
Whooping cough-

7'ascs
37
33
5

643
3
1
9

43
71
2
4

175
1

238
52
2

9
2

74
31
11
7

CALIFORNIA
Cases

Cerebrcspinal meningitis-San Francisco 1__-
Diphtheria - -140
Influenza --- - - 65
Le,prosy- San Francisco --
Lethargic encephalitis:

Sonomna Couinty --
San Dielao--go I
Sen Fr-ancisco I

r.-t ----37
1I'li0111} elilis:

Cakl:ix -1-
Tul.it-e

Sc.arlet fevir-- .. 142
SmallpXox:

Kerni County- 9
Los 2kngeeles--------------- - 837
San 1)iego - -37
San Francisco- 19
Oaklaid - -12
Scattering - -52

Tqyphoid fver - - 8

COLORADO

(Exclusive of Denver)

2 C(erehrospinal meninlgitis
4 Chlieken pox

Dipphtheria
Inmpetigo contagiosa

1 Influenza - - ----

55 Al\asIcss-------------------------_________
1-t 'N lunlDs--

337 -Pneunmollial ----------------------------------
25 catlet fevxr
50 Small11pox.--
2) Tuberculosis-
31 Tyl)hoid fever.
W!Whooping cough25
5 CONNECTICUT

6 Chicken pIox-
13 1)ipht heria-
7 (ernian nieasles --

(313)

99
13
1
9

11
32
19
46
2

40
3

16

107
5'-
23



Feebruary 13, 1925

(ON-NCrTICu.-,cc rlirt C(1
l npullz-ns-,

Casi

L thargic encephalitis
M, easles
M1 umps .

Pneu monia (all fr( 1--ns)

Foliomyelitis
Scarlet fever
Trachoma
Trichinosis
Tuberculosis (all forms)
Typhoid fever
Whooping cough

DELAWARE

Diphtheria
Measles
Mumps
Pneumonia
Scarlet fever
Tuberculosis
Whooping cough

DISTRICT OF COLUMBIA

Chicken pox
Diphtheria
Influenza
Measles
Pneumonia
Scarlet fever
Smallpox
Tuberculosis
Typhoid fever
Whooping cough

FLORIDA

Diphtheria
Influenza
Malaria
Pneumonia
Scarlet fever
Typhoid fever

GEORGIA

Chicken pox
I)iphtheria
Hloolkworm disease
Irnfluenza -----------------

Malaria
Mlumps
Pneumonia
Scarlet fever
Smallpox
Tuberculosis
Typhoid fever
Whooping cough

ILLINOIS

Cerebrospinal nmeningitis-Cook County-
Diphtheria:

Cook County
Scattering

INf.uenza
Letlha.rgic encephalitis:

Cook County
Fayette County
Knox County
Mcllenry County

c
2

Ill

201

1
30
16
43

1

5

2

29

4

27
19
3
7

37
34
4

28
1
7

9
15
7
2
3
G

27

7

11
18:3
3

57

43
11
16

26
3
7

1

82
46
33

1

jI-INoJs-continted.
Pneumonia-
Senrlet fever:

Cook Cciiiity
Kine C(ounty ---
Logan County - --

McLean County - -

Madison County
Pleoriat County-
St. Clair Ccunity - -

Sangamon County
Schuyler County
WVill County
Scattering

Smallpox:
Alexandler County - -

Madison County
St. Clair County
Scattering - -

Tuberculosis-
Typhoid fever - -

Whooping cough
INDIANA

Chicken pox - -

Diphtheria --

Influenza ----------_
Measles -- --------------------------
Mumps --- -----------------------
Pneumonia-
Scarlet fever:

Allen County
('lark County
Elkhart County -

Lake County
Laporte County
Marioni County .
Montgomery County
Parke County-
Randolph County-
St. Joseph Counity
Vigo County -

Scattering
Smnallpox:

('.ass County
M-a-rion County
Tippecanoe County
Vigo County -----------------

Scattering
Trachoma - -

Tuhercoilosis
Typhoi(d fever - -

Whooping cough - -

IOWA

Diphtheria - -

Scarlet fever
Smallpox-

KANSAS

Corebrospinal meningitis
Chicken pox -----------------------------
Diphtheria ----

German measles - --

Iniluenza - -------------
easlIs - -

Munmps._----------------_-_--.------ -------

314

Cases
471
333

340
13

8
12

11
15
8

8

20
11
99

22
29
19
35

275
13

279

178
51

121
204
15
44

10
22
17
14
10
8

8

16
8

20
14

77

11
8
11
16
40
4

32

2

28

21
53
24

2

160
58
1
8

5

124
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KAN.S#AS- continued
Pneumonia
Scarlet fever
Smallpox
Tuberculosisb
Typhoid fever
Whooping cough

LOUISIANA
Diphtheria
Influenza
Malaria
Measles
Pneumonia
Poliomyelitis
Scarlet fever
Smallpox-
Tuberculosis
Typhoid fever

MAINE
Chicken pox-
Diphtheria
German measles
Influenza
Measles
Mumps
Pneumoni-
Poliomyelitis
Scarlet fever
Septic sore throat
Tuberculosis
Typhoid fever
Vincent's aingina
Whooping cough-

MARYLAND 1

Cerehrospinal meningitis
Chicken pox

Diphtheria
German measle.s

Influenza
Lethargic erlcephaiitis
Measles
Mutmps
Pneumonia (all forms)
Scarlet fever

Septic sore throat
Tubercutlosis
Typhoid fever
Typhus fever ;
Whooping cough

ASSACTIUSETTS

Actinomycosis
Cerebrospinal meningitis
Chicken pox
Conjunctivitis (suppurative)
Diphtheria
German measles
Influenza ---------------------

Lethargic encephalitis
Measles ----------------
Mumps
Ophthalmia neonatorum
Pneumonia (lobar)
Scarlet fever ----

I Week ende(d Friday.

Ceses

71
137
17
53
1

55

31
50
4
18
34
1

15
83
20
16

84
4
3
10
7

102
10
2
10
3

25
8
1
2

1

8r.
34

113

CO

35

148
121

31
5
1

83

1

2
239
16

106
368
62
3

429
118

178
349

MASSACHUSETTS -continued Cases
Septic sore throat-_ 6
TI ichinosis- 3
Tuberculosis (,ill foriis) 142
Typhoid fever -10
Whooping cough -119

MICHIGAN

Diphtheri- 93
Measles -140
Pneumonia- 141
Scarlet fever 302
Smallpnx 20
Tiibereculosis- 40
Typhoicl fex-er- 8

Wlhooping cough -116

MINNESOTA

Chicken pox- 159
Diphtheria -67
Influenza --------------------------- 3
Measles -14
Pneumonia- 2
Scarlet fever 257
Smallpox- 45
Trachoma- 1

Tuberculosis- 47
Typhoid fever- 6
Whooping cough -33

MISSISSIPPI

Diphtheria -13
Influenza -------- 485
Scarlet fever -10
Smallpox ------------------ 22
Typhoid fever 7

MI50UIRI

(Excluisive of Kansas City)

Cerebrospinal meningitis- 1
Chicken 1°ox --------------------------------- 83
Diiphtheria -81
Influaena -41
Measles- 5
Mumps --24
Pneun!onia 6
Scarlet fever- 197
SnalloYX -22

Trachoma- 2
Tuberculosis 37
Typhoi(d fever 3
Whooping cough -21

MONTA\NA

Diphtheria -10

Scarlet fever -29
Smallpox- 25
Typhoid fever-

NEW JERSEY

Anthrax
Chicken pox- 175
l)iphtheria 106
Infl1tnza 20

Measles 127
Pneumonia- 175
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'N, Ew JEIRtSiY-,contintied
Scarlet fex er

allpox

Typhoid fever
W% hooping cotughi------

NEW' M%EXICO

C' clS' S

Chicken pox

Dip)htiteria ---

Germiiani measles
Influetiza -------------

Measles
Mumps -----
Pellagra -----------------

Pneumonia --------------

Scarlet fever ------

Smallpox ----------------

Tuberculosis ---------
Typhoid fever -----

Whooping cough

NEW YORK

(Exclusive of New York City)

Cerebrospinial meningitis
Diphtheria
Influenza
Lethargic encephalitis
Measles ------- ----

Pneutnonia ----

Poliomyclitis -

Scarlet fever
Smallpox
Typhoid fever --------

Whooping cough-

NORTH CAROLMNA

Cerebrospinal meningitis.
Chicken pox

Diphtheria-
German measles
Measles
Poliomyelitis
Scarlet fever
Smallpox-
Typhoid fever
Whooping cough

OKLAHttOMA.

(Exclusive of Oklahona City and Tulsa)

Diphtheria
IInfluenza
Pneumunitia
Snmallpox:

Seqioyah Cotinty
Scattering

Typhoid fever

OREGON

Chick.en pox

Dipihtheria1:
l'ortlan'
Scattering

In tlutenza
Lethargic eneiphdti -is
eI(atsles

A rttiIIps ---

Inelulionia

292

2

11
219

31
2
1

is
9

10
1

12

8

1
10
2
1

4

105

93

5

277

312

2

338
4

35
232

1

201

44

1
13
1

35

134

17
433
180

&
9

9

35

8

19

10

7

I ~~~0

|I"oiomvvlij
S-carlet. fc iir:

Port laud--
Seat ici-lg

Smallpox:
Portl]-nd

REQON-Conlti ilitledi Cask-s

10

--- -- 25

1

Scatter-ing
'I'tihercuhilo is
Typhoid fever
WN%hooping cough

SOUTH DAKOTA
Chicken pox
Diphtheria -------------

Measles --

Mumps
Pneumionia
Scarlet fever
Smallpox
Tuberculosis
Typhoid fever
Whooping cough

TEXAS

10

10
7
3

51

2
1
1
5

57
8

1

6

Cerebrospinal meningitis--4
Chicken pox -192
Dengue -13
Diplhtheria -87
Dysentery (epidemic)- 4
Influenza -4, 608
Lethargic encephalitis- 3
MIeasles -171

Mumps-- 116
Ophthalmia neonatorui--2
Paratyphoid fever 4
Pellagra -30
Pnetsmonia -390
Poliomyelitis 4
Rabies (human)
Se.lr1et fever -67
Sm-llp)ox -132
Tetanius. 2
Trachoma- 7
Ttserculosis 99
Typlhoidi feer -22
Whooping cough-- 151

VEIT?MONT
Chicken pox ------------------

Diiphtheria
Aleas -s

um ps

Scarlet feo-er
Wlhooping cou;gh

YlItGINtIA

Sniallpo\-Fairfax County

WAS11INGTON
Chicken pox _ ___________________
1)iphtheria-
(erman sens!es
Lethargic encephalitis
AMe-asles
Mumps
Pneumonia
I'olioms-elitis:

arPtleld ('otnty
W hatuoui County -----------------------

63
4

3
105
15
72

151

53

65
1

14

101
3

1
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WASHINGTON-coc:tinIIOd Cases
Scarlet fever -69
Smallpox 59
Tuberculosis -67
T;-phoil faf,ec- 9
Whooping cough 24

WEST VIRGINIA

Cerebrospinal meningitis-Morgaiitown 1
Diphtheria 6
Scarlet fever 6
Smallpox 4
Typhoid fever- 13

WISCONSIN
Milwaukee:

Chicken pox -40
Diphtheria -17
German me-sles- 223
MTcasles 238
I 47

Pneumonia 11
Poliomyelitis
Scarlet fever 8
Smallpox- 4
Whooping cough . 22

wiscoNsvN-continued
Scattering: Cases

Cerebrospinal meningitis- 3
Chickeni pox -223
Diphtheria -28
German meas!es -16
Influienza -59
Measles 110
Mumps -122
Pneumonia 21
Scalret fever -158
Smallpox -43
Trachoma- 1
Tuberculosis -29
Typhoid fev-er- 3
Whooping cough -94

WYOMIINC.

Chicken pox ---------------------------------- 8

D.i;"theria 1
Imp-tAgo contagosia 1
Influenza

Mumps-- 2
Pneumonia- 7
Scarlet fever- -------------------------------- 5

Reports for Week Ended January 31, 1925

DISTRICT OF COLU IfB.IA
Cases

Chicken pox
Diphth: ia -21
Infue-a -.1I
Lethargic encephalitis- 1

-easles 6
Pntunmclia 3
Scarlet [ever -29
Srmallpox- 1

Tuberculosis -31
Typlhoi(d fever 2
Whooping couh -11

NORTII DAKOTA

Cases
Cerehrospinal rnelingitls I

Chicken pox .- 231
Di i) at I i r i -

Gerrman meales- 3
MupiPs- ------------------------------------ 7

Pneuulonia- ______________ 24

Scarlet fever -75
Smiallpox ------------------------------------ 14
Trachoma -4
Tuberculosis- 3
Whoopin,g cough- 2

SUMMARY OF MONTHLY REPORTS FROM STATES

The following summary of monthly State reports is published weekly and covers otnly those States from
which reports arc received during the current week:

Cnere- |: I
bro- Diph- Inllu- Ma- Mea- Pella- Piolo- Sm:-di Ty-

State spinal thra eza ln le r y- Searlet Smhl-iTy
nienin- teeria les elitis fever I ifever
gitis

December, 1924

Hawaii - -27 57-. 8'- - - 1 12
Minnesota -2 402 10 6.i - 6 3 98fi 554 17
Utah -4 42 113- 187 ---75 5 7

January, 1925

Massachusetts 11 578 175 --- 1,321 10 1,684 - 46
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PLAGUE-ERADICATIVE MEASURES IN THE UNITED STATES

The following itemns were taken froin thle reports of plague-eradi-
cative ineasures from the cities named for the week ended January
24, 1925:

Los Angeles, Calif.
Week ended January 24, 1925:

Number of rats examited -3, 360
Nuimber of rats founid to be plague infected- 3
Number of squirrels exainii-ed -95
NumINber of squirrels fouind to be plague infected- 0

Totals to Januilary 24, 1925:
Number of rats examined -38, 173
Ntumnber of rats found to be plague infected -78
Number of squirrels examined -1, 519
Number of squirrels found to be plague infected- 0

Oakland, Calif.
Week ended January 24, 1925:

Number of rats trapped -2, 599
Nuimber of rats found to be plague infected - 1

Totals January 1-24, 1925:
Number of rats trapped -4, 277
Number of rats found to be plague infected -13

New Orleans, La.
Week einded January 24, 1925:

Number of vessels inspected - 251
Number of inspections made -878
Number of vessels fumigated with cyanide gas -35
Number of rodents examined for plague -4, 370
Number of rodents found to be plague infected- 0

Totals to January 24, 1925:
Number of rodents examined -22, 385
Number of rodents found to be plague infected -12

GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES
Diphthierita.-For the week ended January 24, 1925, 34 States

reported 1,631 cases of diphtheria. For the week en(led January 26,
1924, the same States reported 2,656 cases of this disease. One
hundred and four cities, situated in all parts of the country an(d halving
an aggregate population of nearly 28,800,000, reported 902 cases of
diphtheria for the week ended January 24, 1925. Last year, for the
corresponding week, they reported 1,377 cases. The estimated
expectancy for tllese cities was 1,231 cases of diphtheria. Thle
estimate(t expectancy is based on the experience of the last nine years,
excluding epidemics.

1M,easles.-Twenty-nine States reported 2,115 cases of measles for
the week ended January 24, 1925, and 14,092 cases of this disease for
the week ended January 26, 1924. One hundred and four cities
reported 1,173 cases of measles for the week this year, and( 5,570
cases last year.

Scarlet fever. ScaIlet fever was reported for the week as follows:
34 States-tllis yeair, 4,186 cases, last year, 4,340; 104 cities-this
yeamr, 2,041, last year, 1,884; estimated expectancy, 1,071 cases.

3,18
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Srallpox.--For the week ended Janutarv 24, 1925, 34 States re-
ported 1,224 cases of smitallpox. Last year, for the correspondillg
wveek, they reported( 1,09(6 cases. One hlunidred aInd fotui citie's
rieported snmallpox fo(ri tthe week as follows: 1925, 388 casvs; 1924, 382
cases; estimated expectalncy, 86 cases. These cities reported 27 letaths
from smatillpox for the week this year, 16 occurring tat Minneap)oAlis.

Typhaoid feer.r- Two hundired and seventy cases of typhoid fev-er
weIre rep)orte(l for the week en(led January 24, 1925, by 33 States.
For thie coirespon(ling week of 1924 the same States reported 202
cases. One lhundre(d and four cities reported 94 cases of typtioi(d
fever for the week this year, and 68 cases for the week last year. The
estimated expectancy for these cities was 51 cases.

Influenza and pneumonia. Deaths from influenza and-pneumonia
(combine(l) were reported for the week by 104 cities as follows:
1925, 1,256 deaths; 1924, 1,074 deaths.

City reports for week ended Januiary 24, 1925
The "estimiiated expectancy" given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid

fever is the result of an attenmpt to ascertain from previous occurr'nce how many cases of the disease under
considerationI may be expecte(d to occur during a certain week in the absence of epidemics. It is based on
reports to the Public Ihealth Service dluring the past nine years. It is in most instances the median nuni-
her of cases reported in the corresponding week of the preceding years. When the reports include several
epidremics, or when for other reasons the median is unsatisfactory, the epidemic periods are excluded and
the estimated expectancy is the mean n-umber of cases reported for the week (luring nonepidenmie years.

If reports liave not been receive(d for the fuill nine years, data are used for as many years as possible, hut
nio year earlier than 1915 is incluided(. In obtaining the estimated expectancy, the figures are smoothe(d
when necessary to avoidI abrupt deviations from the usual trend. For sonme of the diseases given in tho
table the available data were not suflicient to make it practicable to compute the estimated expectancy.

Diphtheria Influenza
Popula- Chick- M'ea- Pnu-s

DiviionStte,and tion en pox, Cases, sles, Mumps
Division, State, and tnJuly1, cases esti- Case Cases Deaths cases 's deathscity 1923, r- iatdre- re-

rere-mated re- re- re- ported re
estimated ported expect- ported ported ported ported ported

ancy

NEW ENGLANND
Maine:

Portland -73,129 6 2 11 0 0 1 61 5
New flampshire:

Concord -22,408 0 0 0 0 0 0 0 1
Nashua-------- 29,234 0 0 0 0 0 12 0 1

Vermont:
Barre ------------ 110,O008 1 0 0 0 0 0 13 0
Buirlington 23, 613 3 0 1 0 0 1 4 1

Massachusetts:
B3oston 770.400 48 70 19 17 1 135 11 40
Fall River -120, 912 3 6 1 0 0 0 0 3
SL)ringfield -144, 227 6 4 7 2 1 50 9 2
Worcester -191,927 36 6 12 1 0 2 0 2

Ithode Islan(d:
Pawtulcket -68,799 0 2 0 0 1 0 0 4
Providence-242,378 0 13 0 6 0 3 0 10

Connecticuit:
Bridgeport- 1 143,555 1 9 6 0 0 0 0 3
IHartford - 138,036 4 8 12 0 0 0 5 6
NewlHaven- 172,967 27 4 1 1 1 9 0 11
MIDDLE ATLANTIC

New York: 5
Bultalo -536,718 26) 26 7 2 4 36 15 5
New York - 5, 927, 625 199 229 221 63 24 35 25 254
Rochester -317,867 10 9 1 0 0 9 30 9
Syracuse -184,511 11 9 7 0 0 1 18 6

New Jersey:
Camlen -124,157 8 5 5 1 1 8 0 7
Newark -438,699 41 24 6 6 0 35 10 91
Trenton -127,390 2 7 3 0 0 21 0 7

Pennsylvaniiia:
Philadelphia- 1,922, 788 103 76 82 9 98 19 99
Pittsburgh -613,442 59 27 M13-1 1 126 21 66
hteading -110,917 14 5 1 0 0 1 7 0
Scrainto - -140,636 1 6 2 0 0 '5 I) 10

'Population Jan. 1, 1920.
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City reports for week ended January 24, 1925-Continued

Popula-
Division, State, and Jultony

city 1923 ,

estimated

EAST NORTH CENTRAL

Ohio:
Cincinrati-406,312
Cleveland-888,519
Columbus-261,082
Toledo -268,338

Indiana:
Fort Wayne- 93,573
Indianapolis- 342,718
South Bend-76, 709
Terre hlaute- 68,939

Illinois:
Chicago------ 2,886,121
Cicero- 55, 968
Peoria -79,675
Springfield-61,833

Micehigan:
1)etroit -995,668
Flint -117,968
Grand Rapids- 145,947

Wisconsin:
Madison -42,519
Milwavaukee- 484, 595
Itaciie -64,393
Superior -1 39,671

WEST NORThI CENTRAL

Minnesota:
Duilutl -105,289
M,inneapolis- 409, 125
St. Paul -241,891

Iowa:
D)avenport -- 61,262
D)es Moines -- 140,923
Sioux City-- 79,662
Wal'te.rloo-- 39,667

Ai.ssouri:
Kanasas City- 351,819
St. .Joseh -78,232
St. IouIs -803, 853

North D:ikota:
Fnarco - ---- 24,841
G:and Forks- 14,547

South Daikota:
A herdeen -15, 829
Siouix Falls -29, 206

Nebraska:
Lincoln -58,761
Oniha -204,382

Kians..:
TOl)Xka --___:___ 52,555
WVichita -__-___ 79, 261

t-TO ALTA.NTIC
DC:. ware:

Nili:ingtn- 117, 728
AlI; ,land:

, .itin:ore -773, 580
unmtberland- 32,361-

Fredlerik --- 11, 301
D)istri't of Columbia:

WVashington '1 437, 571
i g,n :a.

L, nehLiurg - 30, 277
Norfolk 159, 0S9
Itieh.c nd - 181, 044
Roanoke - 55, 502

West Virginia:
Charleston - 45, 597
Hlunitington- 57, 918
Wheeling-- 556, 208

North Carolina:
Raleigh - 29,171
Wilmington- 35,719
WVinston-Salem 56,230

Population Jan. 1, 1920.

Chice
en poi
cases
re-

porte

k-
[ij

d

13
123
14
15

11
43
5
6

130
0
16
5

64
8
7

19
59
38
0

23
100
36

1
3
9
2

16
1

47

18
2

6
1

8
20

22
25

441

38
6
20
3
5
5
0
1

7
2
S

Diphtheria

Cases,
esti- Cases
mated re-
expect- ported
ancy

12
35
6
7

4
17
1
2

131
2
1
2

74
10
4

23

1

3
22
15

1 1
4
2
1

11
4
54I

3,
61

32j

201

3

6!
2

2
1

1

201

32l
II
_

20
11

2

11

11

6
26
0
6

3
4
3
1

73
1
1
3

34
1
2

0
17
0
1

0
16
14

2
5
1
0

3
1

51

0
2

0
0

3
2

2
4

26
2
0

11

3
2
5
3

4
1
2

0
1
1

I Influenza

Cases Deaths
re- re-

ported ported

3
9 3

2
2

o o
o 1
o 0
o o
8 11
O O
O 0
1 0

11 1
1 0
O O

O 0
2 2
O o
O 0

o o
o 1
O 0

0

7 7
O 0
O 0

0 0

0

O O

O 0O 1

O 0
O 0

60 3

0 0
0 0
0 0

4
0 1
0 0
0-
0 0

0 0
0 1
0 0

I
Mea-
sles,
cases

portec

re-

I
a

13

2

4
0

275
5
0
1

3
0
20

1
185
2
1

0
2

0
0
0
0

4
0
5

0
0

0
0

1
0

0

0

0

0
0
13
0
0
0

1

0
0
0

Mumps,
cases
re-

ported

*I 7i 10
2
2

11 0
11
0
1 1

20
11 2

27

10
1
0

107
63
8
0

4
17

0
0
2

81
1
5.

60°
0.
0

0
0

175
0

---------I-

25
---------I

-- -------I

- ---- ----I

26
99
3
0

I

0-
1

0
3
1

Pneu-
monia,
deaths

re-
ported

19
20
11
6

1
8
1
3

75

3
0

48
0
1

0
2
0

1
9
8

I--------

15
4

0

1
15

0
3

49
2
1

10

3
4
14
2

1

3
3
3

.1..

I I
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City reports for week ended Jan uary 24, 1925-Continued.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
PIopula- ('lhic'-

Division, State, and: Juoly 1, aen Sx
city e9ia,e re-

|estimated: orted

SOUTH ATLANTIC-con.

South Carolina:
Charleston-
Columbia-
Greenville-

Georgia:
Atlanta .
Brunswick -
Savannah

Florida:
St. Petersburg-
Tampa .

EAST SOUTH CENTRAL

Kentucky:
Covington-
Louisville-

Tennessee:
Memphis-
Nashville-

Alabama:
Birmingham-
Mobile-
Montgomery-

WEST SOUTII CENTRAL
Arkansas:

Fort Smith-
Little Rock-

Louisiana:
New Orleans
Shreveport-

Oklahoma:
Oklahoma-
Tulsa

Texas:
Dallas
Galveston-
Houston
San Antonio-

MOUNTAIN

Montana:
Billings .
Great Falls-
Ilelena
Missoula-

Idaho:
Boise

Colorado:
Denver .
Pueblo

New Mexico:
Albuquerque

Arizona:
Phoenix-

Utah:
Salt Lake City-

Nevada:
Reno .

PACIFIC

Washington:
Seattle .
Spokane-
Tacoma

Oregon:
Portland

California:
Los Angeles-
Sacramento .
San Francisco.

1 Population Jan. 1, 1920.

71,245
39,688
25,789

222, 63
15,937
89,448

24,403
56,050

57, 877
257,671

170,067
121, 128

195,901
63,858
45, 383

30,635
70,916

404, 575
54,590

101, 150
102,018

177, 274
46,877
154,970
184, 727

16,927
27, 787

112,037
112,668

22,806

272,031
43,519

16,648

33, 899

126, 241

12,429

1315,685
104,573
101, 731

273, 621

666, 853
69. 950

539, 038

0
1
0

2
0
0

0
0

0

5

12
4
0

5
1

6
0

1
10

28
0

1

16
0

23
28

3

4

50

O

35
8
1

21

53
0

21

Diplitheria

Cases,
esti-
mated
expect-
ancy

Irfluenza

Cases Cases I)eaths
re- re- re-

ported ported ported

.~ ~~~
Mea- M lis Pneiu-
sles, Nlcuaseps, nionia,
cases ore deaths
r- re- re-

ported ported ported

-I -!-iI _I

2
1
0

3
0

1

2
7

6
2

3
1
1

16

2
2

7
2
4
1

0
1

0

12
4

0

3

9

5
3
2

8

45

27

I
0
0

0
2

0
1

0
5

0
3

6
0
0

0
2

14
0

3
2

8
0
8
3

10
0
0

0

22

0

3

o

0
0
0

3
0
2

0
1

0
0

6
1
2

0
4

9
0

10
0

0
13
0
13

0
0
0
0

0

0
0

0

0

0

6 0

8 0

8 0

21 0

40 11
1 0

14 27

0
0
0

10

O0
0

0

3
3

3
1
0

9
0

2

02

3
4

0
0
0
0

0

00

0

0

0

O

O
---- --

0

0

0
0
1

0
0
0

0
0

a
2

3
8

0
0
0

0
0

0
1

1
0

1
0
0
1

0
20
0
0

0

04
0

0

0

2
0

0
0

0
16

0

0
9
9
9
0
10

0
1)

2
0

2
7

9
0

0
0

0

0
0
0

0

0

49
7

0

0

36

0

22 1.

0

51

191
261

4
1
3

17
0
2

3
0

4
10

19
3

18
2
0

10

12
4

7

15
5

11
14

2

O0

0

21
4

0

3

6

.3

7

33
7
7
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City reports for week ended January 24, 1925-Continued

Scarlet fever

Division, State, and city z { 3

a) Q

NEW ENGLAND

MIaine:
Portland .

New Hampshire:
Concord --

Nashua ------
V'ermont:

Barre
Burlington

MIassachusetts:
Boston
Fall River
Springfield
Worcester

Rhode Island:
Pawtuieket
Providence

Connectictit:
Bridgeport
Ilartford
New Haven

MIDDLE ATLANTIC

New York:
Buffalo --------

New York
Rocliester
Syracuse -I

New Jersey:
Caniden - ----
Newark
Trenton

Pennsylvania:
Philadelphia
Pittsburghl-
Readiig-
Scranton

EAST NORTih CENTIRAL
Ohio:

Cincinnati
Cleveland
Columbus
Toledo

Indiana:
Fort Waynne
Indiana)olis
South Bend-.
Terre Ilaute

Illinois:
Chicago
Cicero
Peor ia
Springfield

Michigan:
D)etroit
Flint -----------------
(rand Itapids

Wisconsin:
Madison
MIilwaukee
Racine
Superior

)Pulmonary tuberculosis only.

1 1

1 .4

51,

11

I

II

21
112
11

22
3

.5.6
24
2

j5

10
35

17

3
9
3
2

99
1
6
2

87
9
9

3
38
6
2
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Smallpox

IVA

csmC.)

2

C.)

Ia
+-.

Q

0

VD >-
Co Z

X3

Irn

IQ

In 0I a

IX

bo0
,"4as.
0
0

I w

1n'
I
.0

ol 0
0' 0

0' 0o o
o o

0 0
0 0
0 0

01 0
°l 00~ 0

ITyphoid fever

IV
*0

4,4iC, 4, S..

ao~. a 4,
C) Q w

O 1
o 0
0 0

0 0
0 0

1 4
0 0
0 0
1 0

0 0
1 3

0 0
0 0
0 0

13

01 101 0

1 I
0 I

0 0
0 0

v
I c
ISo

w
S.

0

0
0

0
0

01
0
0
0

0

0i
0i

oI

o1

0

0
3

0

0
01

01

1 !

0.
0
0

0
0
0
0

0

3

0
0
0
0
0

0

0
O

O
0
0

2

111SII
36
14

0
11

()
27

24
256
44

10
10
35

189
t(8

0°

21
18
15l
13

8
3l
7

12

247
4
7
1

100
18
23

3
13
2
3

0

1
0

0
0

17
1
1
2

0

3
3

8
114

1
4

2
9
2

32
14
0I

5
17
9
6

0

2
0

58
1
1
2

17
0
1

0
6
1
0

7
0
0
0

0

0
0

0

0'

1

0
17

11

111
o

11

11

6

1 2 27

0 0 7
0 2 1
0 1 4
0 4 8

0 26 272
0 7 21
0 3 .34
0 3 38

0o 20
01 2 69

0j 2 33
01 12 41
01 8 55

11 43 118
4 100 1(03

0I 1 70
0 0 48

0 4 44
69 119

0 13 48

1 70 1563
0 8 230
0, 14 23
0 3-

0 1 144
21 202

0 2 88
0| 27 63

0 4 22
0 1 106
0 0 14
0 0 24

3 164 718
0 3 5
0 6 28
0 1 16

2 51 253
0 4 15
0 1 1 39

0 3 5
0 29 96
0 2 19
0 0 10

0
0
0
0

0
0
0

0
11
0
0

2

313

2
0
0

2
0
0
0

4
2
1

1
0
3

2
0
0

10
0
0

3
0
00

2
0
0

0

00

0
10
0
1

0
0
0
0

10
0
0
0

03
2

00
0
0

0

lwlw-

I

e
L
L

3

i

i

-1
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City reports for week ended Jantary 24, 1925-Continued

Division, State, and (

WEST NORTH CENTRAL

Minnesota:
Duluth
Minneapolis
St. Paul

Iowa:
Davenport
Des Moines
SiouLx City
Waterloo

Missouri:
Kansas City
St. Joseph
St. Louis

North Dakota:
Fargo
Grand Forks

South Dakota:
Aberdeen-
Sioux Falls

Nebraska:
Lincoln-
Omaha

Kansas:
Topeka
Wichita

SOULTH ATLANTIC

Delaware:
Wiltnington

Maryland:
Baltimore
Cumberland
Frederick - -

District of Columbia:
Washington

Virginia:
Lynchburg
Norfolk
Richmond-
Roanoke

West Virginia:
Charleston
Iluntingtcn
Wheeling -- ----------

North Carolina:
Raleigh
Wilniington
Winston-Salen

South Carolina:
Charleston
Columbia
Greeniville

Georgia:
Atlanta
Brunswickl
Savannah

Florida:
St. Petersburg
Tampa .

Scarlet fever Smallpox

T~

city ^ ,

Ca

6

33
21

2
8
3
3

14
3
29

1

3
5

2
2

3.

36
1
0

20

0

1
5
1

1!

11
1;
2

I)

I
3:

0!
I1

I1

33
87
36

1
4
1

102

2
11-1

4

0

0

1

0

5

1

4

32

37

0

1
4

3

4

1
3

0

0

0

0

2

0o

0I

oI

I1
9
10

2
3
1
1

2
1
1

1

-- -i-
0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

0

1
42
7

2
0

9

3
0

8

2
0

0

0

0

14

0

0

0

0

0

0

0

2

0

8

0

3

0

0

3

0

0

0~

0

0

0
16
1

::::::

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

o0
o
o

o
o
o
o
o0
0

0
o
o
o
ol

Typhoid fever

Ca_

-c

1
5

0

13

4

1
1

16

0

6

0

4
5

2

1

3

1

6
0

2

0

1

0

0

0

0

0

0

1

0

0

1

0

0

1

0

2

00

0

0

0

0

0

0

0

0

0

0

0

1

0

2
0

0

0

0

0

0

00

0

0

0

0

0

1

0

0

1

0

0

0

0

0

0.

0.

0

0

0

0I
0

0

0

0

0

2

0
0

0

------I

------I

0

0

ol

0°0

0

0

0

0

0~

o

o

0

0

0

0

0

oI

0

0

°'l

°
o
o

0
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a,C$
0c.

0aw
t} S.

0

0

.0

1
0

22

1

0

0

0

4
0

2

0

0

0

0

1

1

1

4

62

7i

24

2

0

0

0

2

0

1

1

0

0

0

0

0

1

0

1

c>

0

c

aL

P0

15
105
60

96
40
257

2

21
59

10
30

259
12
2

140

11
67
16

18

13
10
17

27
15
11

85
1

31

15
27

-
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City reports for week ended January 24, 1925-Continued

Scarlet fever Smallpox o Typhoid fever

Division, State, and city ny g3. 3 33a'0 S

EA~ST SOUTH CENTRAL

Covington -------------------- I 0 0 0 0 1 000 2 16
J,ouisville ---------------- 5 11 0 5 0 4 0 21 1 3 81

Tennessee:
Mlemphis 2 10 1 5 0 5 0 0 0 ---- 97
Nashville 2 1 0 2 0 0 0 2 0 0 44

Alabarma:
Birmingham 4 10 0 105 4 1 0 0 0 62
Mobile------------- O O 0 01 0 2 1 0 o 0 35z
Montgomery 1 0 0 1 0 0 0 1 0 0 14

WEST SOUTH CENTRAL

Akentuck:

Fort Smith -- 1 0 0 1 0 0 0 0
LittleRoc-5-------- 2 4 1 5 O 1 0 I 1 31

LoTisiana: 5
Mew Orleans -- 3 26 3 0 24 21 4 1 2 162
Shireveport -2 1 0 2 0 0 0 2 0 0 27

OAlahoma:
Biklahoma m -4 10 0 oj 2 0 0 0 2 34
Tuls- - ------------ 2 4 1 01 0O 0

Texals:Ii
D)allas------------- 3 7 1 OI u I 0 2 O 10 63
Maleston -1 0 0 0j 0 1 0 12 0 0 18
1loil.ston 2 1 1 6 ( 8 O 0O 0O6t3
Sari ANntonio I O O O 10 Oi O O O 6'3

MESTSOUNTH CENT
TAToP.talna:i

Billings-------------- 0 0 0 0 0 0 0 22 5
Fore.t Smith-1 41 2 410 0 1 0 - 0-
}II lena O ° ° O 1 () 06
!Lissoulae --2-1 04 1 0 0 1 0 1 0 2

Idanio:
Boise 1 5 01 4 - 0- 0. 0 0 3

Colora ho: 0 3 o 0 2 0
arlivert1 0 0 0 0 1 2 01 0 18

lousucon-----------~~~~- ~~~~~~2 1 1 6 °0 8 0 4 0 09
New XIexico:II

Albuqnerquei-- 1 1 0 0 0 10 0 0 0 0 9
rizonta:

Phoenix --2-12-0----0------ 0 2 5 °O 13 O 40
U'tah:

NevadtaLls -1 3 3 3 1 0 01 1 2 33

Reno - 0 1 0 1 0 01 01 0 0 0 4

'PAVCIFIC
Sealttle 10 12 21 6 -- 1 --i 4 --
Spoulane - 41 0 1 1 0 01 4
1I'acoma 3 3 2 ° 0 1 O 0 23

Oregon:l I
B'ortlandi-1 5 0-49 4 10 0 06 1 °l 0 4 3

California:
Los Angeles 915 45 2 59 0 12 0 2 1 44 126
Sacramento -- - I 0 1 2 0 13 1 0 0 0 43
San Frakcisco -3 37 314 -1741 02 10 1 0 02 1 8 158
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City reports for week ended January 24, 1925-Continued

Cerebro- Lethargic Poliomyelitis Typlspinal encepha- Pellagra (infantile fTpersmeningitis litis paralysis)

Division, State, and city

c)C CZ|~~ ~~~~e ,, en CY en Ug en

NEW ENGLAND .

Massachusetts:
0Boston ------------ O 6 O O O O 2 O O O

Worcester-0 0 1 1 O0 0 0 0 0 0
Rhode Island:

Providence-0 0 2 0 0 0 0 0 0 0 0

MIDDLE ATLANTIC

New York:
New York -4 2 17 9 0 0 1 5 3 0 0

Pennsylvaniia:
Philadelphia-0 0 3 1 0 0 0 0 0 0 0
Scranton - 0 1 0 0 0 0 0 0 0 0 0

EAST NORTH CENTRAL
Ohio:

Cincinnati -1 1 0 0 0 0 0 0 0 0 0
Cleveland -2 1 2 0 0 0 0 0 0 0 0
Coluimbus -1 0 0 0 0 0 0 0 0 0 0

IllinoiS:
Chicago-0 0 4 2 0 0 0 0 0 0 0

Michigan:
Detroit -.-------- 2 0 1 0 0 0 0 1 0 0 0

Wisconsin:
Mlilwaukee-0 0 2 1 0 0 0 0 0 0 0

WEST NORTH CENTRAL

Mlissouri:
KansasCity-0 0 0 1 0 0 0 0 0 0 0
St. Louiis -1 0 2 0 0 0 0 0 0 0 0

Kansas:
Topeka - ----------- 0 0 0 0 0 0 0 0 0 0

SOUTH ATLANTIC

Maryland:
Bdtimore----------1 -----0 I 0 2 0 0 0 0 0 0 1 0

Virginia:
Richmond----------------| 0 0 0 0 0 0 0 0 1 0 0

Georgia:
Atl.anta-0 0 0 1 0 0 0 0 0 0 0

Florida:
St. Petersburg -0 ° 1 0 0 0 0 0 0 0 0 0

EAST SOUTTI CENTRAL

Kentucky:
Louisville - I1 1 0 0 0 0 0 0 0 0 0

Tennessee:0
Nashville --------------------- ° 0 0 0 0 1 0 0 0 0 0

WEST SOUTH CENTRAL

Louisiana:
Shreveport - 0 0 0 0 0 1 ------ ° 0 0 0

Texas:I
Galveston-0 0 0 0 0 1 0 0 0 0 0
Hlouston - 0 0 0 0 0 2 0 0 0 0

MOUNTAIN
Montana:
hlelena-0.---- - 1 0 0 0 0 t°° 0 0

Arizona:
Phoenix -0 0 0 1 0 0 °

LUtah:
Salt Lake City .--- |1 | 3 0°

Iteno
-

0 0 0 0 0 1 0

PACIFIC
C'alifornia-I lI I

I,osAngeles 31 1 1 1 01 0; °010°)
San Francisco ° 1 ° l V 0 1 ° 1 ° ° 0
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T'he following table gives the rates per hundred thousand popula-
tioni for 105 cities for the 10-week period ended Januaiy 24, 1925.
The population figures used in computing tile rates weire estimated
as of July 1, 1923, as this is the latest date for whlichl estimates are

tatvtilable. The 105 cities reporting cases had an estimated aggregate
population of nearly 29,000,000 and the 97 cities reporting deaths
hiad imore than 28,000,000 population. The number of cities included
in each group and the aggregate populations are shown in a separate
table below.

Summary of wveekly reports from cities, November 16, 1924, to January 24, 1925-
Annual rates per 100,000 population

DIPIITHERIA CASE RATES

Week ended-

Total

Nov. Nov. Dec. Dec. Dec. Dec. Jan. Jan. Jan. Jan.
22 29 6 13 20 27 3 10 17 24

201 175 2 190 3193 4 197 150 4155 169 5172 5163

New England 209 166 2.58 3 208 221 189 258 256 179 171
Aliddle Atlantic 159 144 170 175 187 149 140 181 188 175
E.nst North Central 168 173 165 167 185 134 151 132 141 130
WN'est North Central---------- 332 307 309 265 299 168 176 143 255 199
South Atlantic 262 260 6 173 201 150 134 146 173 5 106 138
F,ast South Central 183 120 7 98 97 149 51 91 120 91 80

WVest South Central 20) 125 144 209 195 116 148 141 195 162
Mfountain 218 162 1172 315 248 209 191 239 153 239
Pacific 281 128 252 273 4 207 226 4 129 194 2061 223

MEASLES CASE RATES

Total -72 66 2112 3128 4143| 101 4 1581 215 5141 5213

New England-122 147 164 3 282 194 278 380 395 440 497
M%liddle Atlantic - 8 79 105 120 115 235 121 169 157 187
East North Central -97 &5 199 207 317 138 294 417 127 379
W1'est North Central -29 10 25 35 19 10 10 19 12 27
South Atlantic -22 14 6 22 39 24 35 53 83 243 5 38
East South Central -11 0 7 0 6 11 0 17 29 46 74
West South Central -5 9 0 0 19 14 9 5 23 14
Mlountain -38 29 19 48 57 19 115 134 267 248
Pacific ---------- 99 52 136 125 4 37 70 4 83 194 160 55

SCARLET FEVER CASE RATES

Total -223 232 227,0 3 312 4 314 214 4 297! 369 5 355 5370

New England-385 437 544 3 602 552 512 609 661 561 596
Mliddle Atlantic 185 197 197 260 268 225 286 324 294 326
East North Central -225 228 257 234 311 230 243 38 375 369
WN est North Central- 473 30S 616 626 601 468 527 757 755 804
Sotith ANtlantic 146 128 6 1, 1 252 213 132 203 lfiO0 243 5 189
East South Central- 97 57 162 109 240 126 172 229 183 183WVest Souith Ceintral -65 93 125 162 185 65 83 148 116 195
MIounlltain 229 143 296 162 239 191 162 382 534 305
Pacific- 1-4 168 197 218 4 134 133 4138 189 183 220

T'he ihtires given in this table arc raltes per 100,000 population, annual basis, and not the number of
cases reporte(l. Populations used are estimate(l as of July 1, 1923.

Norfolk, Va., aidl Memphis, Tenn., not included in calculating the rate. Reports not received at time
o! goin'g to press.

*oice(ster, MIass., not includecd.
4 Los Angeles, (Calif., not included.
5 Wilminigton, I)el., not ineltided.
Norfolk, Va., not included.
Memphis, Tenn., not included.
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Summary of weekly reports from cities, November 16, 1924, to January 24, 1925-
Annual rates per 100,000 populatiorn-Cotntinued

SMALLPOX CASE RATES

Week ended-

Nov. Nov. Dec. Dec. Dec. Dec. Jan. Jan. Jan. Jan.
22 29 6 13 20 27 3 10 17 24

Total ---------------- 34 38 258 3 43 ' 42 41 4 40 57 ° 58 70

New England -0 0 0 3 0 0 0 0 0 0 0
Middle Atlantic 3 5 5 1 2 2 3 3 10 6
East North Central -10 14 10 13 14 20 27 40 39 48
West North Central-176 236 417 255 209 205 129 220 193 180
South Atlantic -12 6 6 48 39 22 28 39 30 ' 64 ' 38
East South Central -120 74 204 177 314 183 372 395 217 675
West South Central -28 32 19 14 51 19 32 65 32 32
Mountain -19 10 19 19 29 48 48 29 57 95
Pacific -142 136 113 113 4 106 122 ' 69 148 212 209-

TYPHOID FEVER CASE RATES

Total -24 29 2 45 3 43 4 56 35 4 37 36 ' 21 517

New England -12 22 30 316 30 17 25 15 25 20
Middle Atlantic -23 46 71 68 101 57 58 49 21 20
East North Central -l 7 22 32 33 24 28 23 23 it
West North Central -17 4 8 17 15 19 4 6 10 6
South Atlantic -28 30 6 56 35 30 37 41 55 * 21 511
East South Central -80 109 63 57 51 34 40 51 17 29
West South Central -60 37 60 51 56 28 37 70 70 42
Mountain -19 19 10 19 10 0 0 10 0 48
Pacific -- 46 17 29 17 4 14 15 4 5 26 6 15

INFLUENZA DEATII RATES

Total -8 10 212 317 4'16 15i 19 21 '22 '22

New England -5 5 17 3 5 15 15 3 17 27 10
Middle Atlantic -9 8 11 22 17 14 21 20 18 20
East North Central -5 11 9 13 9 16 10 16 15 18
West North Central -0 7 4 4 9 7 9 13 2 20
South Atlantic -12 14 611 22 22 14 26 35 547 523
East South Central -11 29 28 23 23 51 63 46 46 63
West South C-entral -15 25 31 36 41 15 51 41 87 912
Mountain -38 19 29 29 48 10 38 19 29 10
Pacific -- 0 8 8 4 ' 17 12 12 20 12 12

PNEUMONIA DEATH RATES

Total ---------- 120 130 2 153 3 1591 '172 157 203J 192 5215 '211

New England - 94 144 127 3109 134 114 174 122 157 216
Middle Atlantic- 152 152 0188 01 191 178 226 228 260 234
East North Central - 90 93 115 125 146 126 165 152 152 142
West North Central - 79 74 63 88 68 92 101 90 107 120
South Atlantic - 116 169 ' 191 175 248 205 250 246 294 275
East Scuth Central- 206 246 7 211 217 297 206 303 292 189 320
West South Central- 102 107 163 178 163 229 341 260 449 362
Mountain - 143 124 210 200 276 219 229 229 248 324
Pacific - 86 94 168 135 ' 86 147 188 184 163 208

2 Norfolk, Va., and Memphis, Tenn., not included in calculating the rate. Reports not received at time
of going to press.

3 Worcester, Mass., not included.
4 Ls Angeles, Calif., not included.
' Wilmington, Del., not included.
6 Norfolk, Va., not ineluded.
7 Memphis, Tenn., not included.

271840-20-14
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,Number of cities included in sumnary of weekly reports and aggregate popula*ion

of cities in each group, estimated as of July 1, 1923

Group of cities

Total

New England
Middle Atlantic
East North Central
West North Central
South Atlantic
Enst South Central
West South Central
Mountain .
Pacific ----

Number Number
of cities of cities
reporting reporting

cases deaths

Aggregate
population

of cities
reporting

cases

105 97 28, 898, 3o0

12 12 2,098,746
10 10 10,304,114
17 17 7,032,535
14 11 2,515,330
22 22 2,566,901
7 7 911,885
8 6 1,124,564
9 9 546, 445
6 3 1, 97,830

Aggregae
population
of cities
reporting
deaths

2A, 140, 9

2 9, 746
10,304, 114
7, 032 35
2,381,454
2,56, 901
911,885

1,023,013
54445

1, 275,84



FOREIGN AND INSULAR

AZORES

Plague-St. Jfichael Island.-During the period December 14,
1924, to January 3, 1925, 12 cases of plague with 5 deaths were
reported on the island of St. Michael, Azores. The occurrence of
most of the cases was at five localities situated from 3 to 9 miles from
Ponta Delgada.

EGYPT

Plague, 1924.-From December 25 to 31, 1924, five cases of plague
were reported in Egypt. During the year 1924, 373 cases of plague
and 194 deaths were reported in Egypt. The number of cases for the
year 1923 was 1,519. The hospital reports for the year 1924 show the
types of the disease as follows: Bubonic, 249 cases, 71 deaths;
pneumonic, 5 cases, 5 deaths; septicemic, 33 cases, 31 deaths.

PANAMA CANAL

Communicable diseases-December, 1924.-During the month of
December, 1924, communicable diseases were notified in the Canal
Zone and at Colon and Panama as follows:

Discase Caonal Colon Panama Ndnetsi Total

Chicken pox -2 1 14 2 19
Diphtheria - - - 1 1
Dysentery -1 2 3
Hookworm disease -1 2 34 34 71
Leprosy --- 1 2
Malaria -40 4 3 52 99
Measles- ---------------------- 21 6 2 11
Mumps - 1 ---1 2
Pneumonia - -4 23 10 37
Tuberculosis -2 8 14 11 35
Typhoid fever---- 1 1
Whooping cough -5 1 1 7

CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER
The reports contained in the following tables must not be considered as complete or final as regards either

the lists of countries included or the figures for the particular cotuntries for which reports are given.

Reports Received During Week Ended February 13, 1925 1

CHOLERA

Place Date Cases Deaths Remarks

Ceylon - June 29-Nov. 1, 1924: Cases, 7;
deaths, 6.

India-Nov. 23-Dec. 6, 1924: Cases,
5,609; deaths, 3,433.

Bombay - -Nov. 30-Dec. 20 33
Calcutta ----- Dec. 20-26 5 5
MIadras -Dec. 14-20- 7 2

I From medical officers of the Public Health Service, American consuls, and other sources.

(329)
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CHOLERA, PLAGUE, SMALLPOX,
Reports Received During Week Er

PLA

Place IIate

Azores:

St. 'Michael Island Nov. 2- )ec. 13
Do

Ceylon:
Colombo

China:
Nanking

Egypt

Dec. 14-Jan. 3

Dec. 14--20

Dec. 21-Jan. 3_-

Do -Jan. 1-1924-Jan 1,
1925.

City-
Alexandria do

Ismaiilia do
Port Said ---(lo0
Suez --o-------------- ---- -d

Province-
Assiout ----- do
Behera -(do
Beni-S0uef ----(lo0
Clharkie (1o
Dakhalia

1)o Jan. 1-8, 1925-
Fayoum -Ja. 1, 11124-Jan. 1,

Gharbia - do
(Ihirga, (10

Kalioubiah (10 ------------
1)o ,--- Jan I 8, 1925

Kena- Jan. 1, 192'4-Jan. 1,

Iti2-7).
Mlenoufieh do

D)o Jan. 1-S, 1Vf2--
Minia -!-- Jan. 1, 1924-Jan. 1,

Gold Coast ----------------------I 1925.
India

Bombay Dec. 7-20

Madras Presi(ency T)ec. 14- 2(

AND TYPHUS FEVER Conitintued

ided February 13, 1925-Continued

CUE

(ases l)eathis Remnarks

f Previously p)ublished.
12 5

2 1 Rodent plague, 2.

--- l'resent.

3)-ec. 25-31, 1924: Cases, 5. Jan.
I-Dec. 31, 1924: Cases, 373.
Corresponding perio(l, 1923:
Ca'Ises, 1,519, Jan. 1-8, 1925:
Cases, 11; deaths, 4.

377 194

2 2 First case, Apr. 2; last-case, Nov.
26>.

I I Jtily 6-Juwly6.
(} 4 |A.pr. 24-Dec. 7.

20 13 Jan. 2-)ec. 20.

44 35 Apr. ]-Aug. Z7.
1 1 A tig. 9.
4 4 June2 1-Dee. 925.
1 1 Jan. 31.

Oct. 1.

106 33 Feb. 18-July 18.

6i 2 Apr. 21- ept. 2.
10 3 Jan.17 M.%1ay 13.
14 4 Jan. 6-Dee. 31.

45 26 Apr. 9-Nov. 13.

36 Jan. 2Jan. 1.
3

58 28 Feb. i-Aug. 1.

----------Sel)t.1924: Cases, 37; deaths 38.
Nov. 23-Dec. 6, 1924: dases,

5,293; deaths, 4,197.
2 1

161 113

SMALLPOX

Brazil:
Pernanmbuco

British South Africa:
Northern Rhodesia

Canada:
British Coluiimbia-

V-ictoria -- -----
Manitoba-

Winnipeg
Ontario-

lIanuilton
China:

Amoy
Antunig

France
Germany -- ---------

Goid Coast

Greece

Do

India.
Bombay
(Calcutta
Karachi
Mladras

Jtaly
Java:

Batavia
Mexico:

Tampico -.-. -

Dec. 7-20

N7,nx?C-o

316

1)

Jan. 18-24 1--- I

Jan. 27-31 3

Jan. 24-30 1-

Dec. 14-Jan. 3
Dec. 22-28 4

--------------------!--------

Nov. 30-F1)e(-. 20 11

f)e . 2- 0 44

D)e . 27

1)ec. 14-20--- 20

D)ec. 20-26. 10

Jan1. 11-20 I 2

5

---------- Present.

---------- July-Oct., 1924: Cases, 61.

June 29-Nov. 8, 1924: Cases, 7.
July-Sept., 1924: Cases, 82

deathts, 1.
I-- Jan.-June, 1924: Cases, 170; deaths,

27.
Jlyly-Oct., 1924: Cases, 34; deaths,

25.
Nov. 23-Dec. 6, 1924: Cases,

6 2,396; deaths, 550
24

10

June 29-Nov. 8, 1924: C'ases, 57.

I Province.

2

38`80

- - -
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Continiued
Reports Received During Week Ended February 13, 1925-Continiued

SMALLPOX-Continued.

Place Date Cases D1)eaths Remarks

geria- -- Jan.-Junie, 1924: ('ascs, 357;
(leaths, 87.

Do - . - July -Sept., 1924: Cases, 6; dleaths,

ain: .-.
Cadiz ----------------- ec. 1-31
Malaga Jani. 11-17

Switzerland:
Lucerne -Dec. 1-31 10

Syria:
Aleppo -Jan. 4-10 12

Tunis:
Tunis -Jan. 8-14- 9

Uruguay ------- --------

TYPHUS FEVER

17
5

12

Jan.-June, 1924: Cases, 101;
(leaths, 2.

July, 1924: Cases, 25; deaths, 3.

Bulgaria . .----

Do
Chosen:
Seoul -Nov. 1-30.

Egypt:
Cairo Nov. 12-18--

France--
Greece--

Do-

Lithuania

Palestine:
Ekron -Dec. 23
Jerusale- -do

Poland.

Portugal:
Oporto -Jan. 4-10 _

Rumania

Do

Russia:
Leningrad -June 29-Oct. 25

Tunis
Turkey:

('onstantinc.ple-Jan. 2-8
Yugoslavia

1

2

1

11

Jan.-June, 1924: Cases,
demaths, 28.

July-Atg. 1924; Cases, 4.

1

191;

---------- Jtily-Oct., 1924: Cases, 7.
------- IMaiy-June, 1924: Cases, 116;

(tenths, 8.

.- July-Oct., It24: Cases, 30;
deaths, 4.

Auig.-Oct., 1924: Cases, 15;
deaths, 1.

--------- |Ramleh District.

Oct. 26-Nov. 1, 1921: Cases, 24;
deaths, 2.

----------Jan.-June, 1924: Cases, 2,906;
deaths, 328.

July, 1924: Cases, 60; deaths, 10.

--------July 1-Nov. 20, 1924: Cases, 39.

Aug. 3-Oct. 18, 1924: Cases, 17;
deaths, 2.

Reports Received from December 27, 1924, to February 6, 1925
CHOLERA

Place Date Cases Deaths Remarks

Ceylon:
Cololnho Nov. 16-22-1

India ---------- Oct. 19-Nov. 22, 1924: Cases,
12, 221; deaths, 7,317.

Bombay Nov. 23-29 1 1
Calcutta --- Oct. 26-D)ee. 13 49 41
Madras -Nov. 16-Dec. 13 43 28

Rangoon -Nov. 9-29 5 2
Inido-Clhina -Aug. 1-Sept. 30, 1924: Cases, 14;

deaths, 10.
Province-

Anam --- Aug. 1-31 -1 1

Cambodia Aug. 1-Sept. 30 --- 6 5
Cochin-China -do -------- 7 4

Siam: Saigon------------- Nov. 30-Dec. 6....
Bangkok Nov. 9-29 4 2

From medical officers of the Public Health Service, American consuls, an(I other sources.

Ni,

Sp;

I

1
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Continued
Reports Received from December 27, 1924, to February 6, 1925-Continued

PLAGUE

Place Date

Azores:
Fayal Island-

Castelo Branco Nov. 25-
Feteira do

St. Michael Island Nov. 16-Dec. 29---
Ponita Delgada --------- Dec. 6-12

British East Africa:
Kenya-

Uganda-Aug. 1-31
Canary Islands:

Las Palmas

Realejo Alto

Celebes:
Macassar

Ceylon:
Colombo

China:
Nanking

Ecuador:
Ouayaquil

Egypt

City-
Alexandria
Port Said
Suez

Hawaii:
Honokas

India.
Bombay
Karachi
Madras Presidency
Rangoon

Indo-China
Province-

Anam
Cambodia
Cochin-China

Java:
East Java-

Blitar
Pare .----.
Soerabaysa

West Java-
Cheribon District.
Pekalongan District____
Tegal

Madagascar:
Tananarive Province
Tananarive Town
Other localties

Straits Settlements:
Singapore

Union of South Africa:
Cape Province-

De Aar
Dronfleld
Kimberyey
Maraisburg District-

Orange Free State-
Hoopstad
Kroonstad

Vredevort --

Transvaal:
Boshof -- ---
Wolmairansstad District

On vessel:
S. S. Conde

Dec. 26 --

Cases Deaths

1-

11 1
9 5

79 62

.---

3

Oct. 29 -__ I

Nov. 9-Dec. 131.
Nov. 23-Dec. 6 --I--------------

Nov. 16-Dec. 15...

Dec. 3-9 -----
Dec. 1-9
Dec. 3-9----

Nov. 4 ..

Nov. 22-29
Nov. 30-Dec. 6-
Nov. 23-Dec. 6-
Oct. 26-Dec. 6

Aug. 1-Sept. 30o.
---do -----

---do .-

8

1

2

1

13

4

18
13

Nov. 11-22
Nov. 29
Nov. 16-22 6

Oct. 14-Nov. 3
-do

Oct. 14-20 .

Oct. 16-Nov. 15-
----do 77

Nov. 9-15-1

Nov. 22-29 1

Dec. 7-13-1----
----do --1
Nov. 22-Dec. 13.- 4

Dec. 7-13 --1
Nov. 22-29 1

Dec. 7-13- 1

Dec. 7-13 1
Nov. 22-29 1

1

7

1

1

-----*---i-

1
128
13

4
15
1

4

14
29
3

5
70

1

----~ ~-- i--

1

2

Remnarks

Present with several cases.

Stated to have been infected
with plague Sept. 30,1924.

Vicinity of Santa Cruz de Tene-
rifle.

Epidemic.

Present.

Rats taken, 17,677; found infect-
ed, 33.

Jan. 1-Dec. 9, 1924: Cases, 365.
Corresponding period, year
1923-cases, 1,462.

Bubonic.

At Mill Camp, location of Hono-
kaa Sugar Co. Plague-infect-
ed rodent found, Dec. 9, 1924,
in vicinity of Honokaa village.

Oct. 19-Nov. 22, 1924: Cases,
11,803; deaths, 8,700.

Aug. 1-Sept. 30, 1924: Cases, 25;
deaths, 20.

Province of Kediri; epidemic.
Do.

Oct. 16-Nov. 15, 1924: Cases, 83;
deaths, 75.

Bubonic, pneumonic, septicemic.

Native.
8 miles from Kimberley.
Bubonic, on Goedshoop Farm.

On farm.
Bubonic; mild; from Grand.
stable Farm, Hoopstad dis-
trict.

On farm.

On farm.
On Farm Wolverspruit, Vaal
River. Native.

At Marseille, France, Nov. 6,
1924. Plague rat found. Ves-
sel left for Tamatave, Mada-
gascar, Nov. 12, 1924.

!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER -Continiucd

Reports Received from December 27, 1924, to February X, 1925-Conitnlued
SMALLPOX

Place Datc Cases

Bolivia:
LaPaz -Nov. 1-30 12

Brazil:Perncainbhico Nov. 9-Dec. 6 37
British Sottth Africa:

Northern Illhodesia Oct. 28- Nov. 24 43
Canada:

British Columbia--

Vancouver )ec. 14-Jan. 3 32
D)O Ja11n.4-17 35

Mianitoha-
Winnp--i;-g-- Dec. -7-J n. 3 14

Do Jair. 4- 24 8-- Is
Ontario

China:-.
Amoy Nov.9-Dec. 13 - --------

A nitungl- Nov. 17 23
Fooehow Nov. 2-Dec. 13
llongkong . Nov. 9-Dcc. ,
Shanghai Dec. -27

Czechoslovakia
Ecuador:Gt(ava. o,lil -_____________ Nov. 13-Dec. 15i 4
Egyit:

Alexandria -oNov. 12- Dcc. 23 9
Gihraltal-- Dec. 8-14 I
Great Britain:

England and WVales Nov 2Z- Jan. 3 472
Dlo -Jar.. 4-10

InDi aI -------- - --------------------
B3ombay-v Nov. 2-29Caletltta-Oct. (-I--)ec. 131-0
Karachi j---- Nov. l"-De(. 20 12
Madras o- .N -D)ec. 13 49
Rangoon Oct. 2G-)De.6t 41

Ind(o-(' ini _I
Province-

Anarm Aug. I-Sept. 30 49
(Camnbodia (to 40)Cochinir.-Ch!ina !_ do 115

sa ignI Nov. 3

Tonikin Aug. 1-Sept. 30 19
Iraq:
Bagdad.-- Nov. 9-15

Jamaica. .- -| - .-.-.-.-.-.-.-. - - -------- --

KiIgston------------------- Nov. 30-I)ec. 27 4

Java:

East Jal-va-
Pasoeroemn o. 12 19

1)o.------ Oct. 26-.N ov. 9

Soerabaya --Oct. 1'9.Nov. 29 484
West Java-
Province-

Batam Oct. 14-20 2
Blatavia Oct. 21-N ov. 14 2
Cl merihl ()(Oct. 1-Norv.; 14

Pekalongan Oct. 14-Nov. 3 0
Latvia ----ti- -- -------AIexl( o:

Dxuriango I)ec. 1-31-
Guadalajara I)ec. 23-29

D)o Jani. 6-12
Mexico City Nov. 23-Dec. 27 5
Mlonterey -----------------

-Salina Cruz -I- )ec. 1-31 1
T amipio l-- Dec. 11-31 ,,

)-OJ----- Jn. 1 O
9

Vera Cruz
---

Fee. I-Jan.3
)o -----------------18 J II. Is

'Vilta ferimosa ec. 28-Jan. 10

Pertu:
Arequipa ------------ Nov. 24-30

Portligal:
L.ishOn Dec. 7-20 1)

Oporto--------------------- Nov. o0-Dec. 27l1 3

Deathlts

7

11

2

2

82

20
12

41

49

2
7

159

l

4
3
10
9

II

-- -2

1.emnarks

In natives.

Nov. 80-1)ec. 27, 192-4: Case-s, 33.

Present.

Do.

April-Juine, 1924: Case, 1, ocecur-
rino in Province of Moravia.

Oct. 19 - Nov. 22, 1924: Cases,
4,02f6; (leaths, 883.

Aug. I-Sept. 30, 1924: Cases, 223;
deaths, 76.

Inecluding 100 sq. km. of sur-
rounding counjtry.

Nov. 30-Dec. 27, 1924: Cases, 33.
Reporte(d as alastrim.

Reported as alastrim.

Epidenlic in two native villages.

Oct. 1-Nov. 30, 1924: Cases, 5.

Jan. 24. 1925: Outbreak.

Present. Locality, capital, State
of Tabasco.

1e"A1, \- 1:,, 1025'
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER-Continued

Reports Received from December 27, 1924, to February 6, 1925-Continued

SMALLPOX-Continued.

Place Date

!Russia

'Spain:
Barcelona -Nov. 27-Dec.
Cadiz -Nov. 1-30
Aladrid -Year 1924
Malaga -Nov. 23-Jan.

Do -Jan. 4-10

V'alencia -Nov. 30-Dec.
Switzerland:

Lucerne ---- Nov. 1-30
Syria:

Aleppo -Nov. 23-29
Do- Dec. 21-27-

Tunis:
Tunis -Nov. 25-Dec.'

Do -Jan. 1-7
Turkey:

Constantinople-Dec. 13-19
Union of South Africa:

Cape Province-Nov. 9-29 .

Orange Free State Nov. 2-8X-
Transvaal- Nov. 9-15

Cases

31

I.

2

9

12

29_ 42
14

5

Deaths

S
34
40
97
21

-

Remarks

. Jan. 1-June 30, 1924: Cases,
9,683.

I----------Jan. 3-25, 1925: 50 cases present.

35
17

----------Outbreaks.
Do.
Do.

TYPHUS FEVER

Nov. 1-Dec. 31L.

do .

Nov. 25-Dec. 1__-
Nov. 30-Dec. 1_.
Nov. 16-Dec. 20--_
Nov. 25-Dec. 7__-

5

2

1.

2
5

4

Dec. 3-9 -1 1
Oct. 1-Nov. 11 9 7

Dec. 1-31 1
Dec.23-29__-_'-_---- 1

Nov.. 9-Jan. 3-- ---I--| 80 ----------~

Nov. 24-30 -------- -

Rumania:
Constanza -- Dec. 1-10

Russia -- -

Spain:
Madrid
Malaga

Turkey:
Constantinople-

Union of Souith Africa:
Cape Province
East London
Orange Free State
Transvaal

Yugoslavia:
Belgrade

x

Year 1924
Dec. 21-27

Nov. 15-Dec. 19_

Nov. 9-29-
Nov. 16-22
Nov. 9-Dec. 13_-
Nov. 9-15

Nov. 24-Dec. 7____

6

4

1

3
1

1

- -- -- -- - --I

--I

Apr.-June, 1924: Cases 3, occur-
ing in Province of Russinia.

Oct. 1-Nov. 30, 1924: Cases, 16.

Including municipalities in Fed-
eral district.

Nov. 12-Dec. 8, 1924: Cases, 7.

Sept. 28-Oct. 25, 1924: Cases, 113,
deaths, 5.

Jan. I-June 30, 1924: Cases,
92,000.

Outbreaks.

Do.
Do.

Algeria:
Algiers .

Bolivia:
La Paz .---------

Chile:
Concepcion
Iquique
Talcahuano
Valparaiso

Czechoslovakia

Egypt:
Alexandria
Cairo

Latvia
Alexico:

Durango
Guadalajara
Mexico City

Palestine
Peru:

Arequipa
Poland ------------


