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The prevalence of certain important communicable diseases, as
indicated by weekly telegraphic reports from State health departments
to the United States Public Health Service, is summarized in this
report. The underlying statistical data are published weekly in the
Public Health Reports, under the section entitled "Prevalence of
Disease."

Poliomyelitis.-Further decline in the incidence of poliomyelitis
continued through the month of November. For the current period
there were 543 cases, as compared with 902 for the preceding 4-week
period. Although the incidence was less than 10 percent in excess
of that for the corresponding period im 1935, it was considerably above
the incidence in the 3 preceding years; the numbers of cases for this
period in those years totaled 332, 268, and 177, respectively. In
1930 and 1931, when epidemics prevailed mostly- in the East, the
incidence had declined considerably by the end of November, but
the numbers of cases were still large-25 and 866, respectively, for the
period in those years corresponding to the 4 weeks of this report.
Each geographic region, except the West South Central and Moun-

tain, reported a decline during the current period. For the entire
South Central region the incidence was nmore than three times that
for the corresponding period in recent years. The highest incidence,
however, had shifted from the East South Central region, where
the current excess incidence began, to States in the West South
Central region; in Oklahoma the number of cases rose from 8 for
the preceding 4-week period to 84 for the current period, with a
decline, however, from 31 cases for the first week of the period to 11
for the last week; Arkansas reported 21 cases for the period. Colorado,
in the Mountain region, reported 22 cases, as compared with 3 for
the preceding 4 weeks, with a decline from 10 for the first week to
none for the last week. In the North Central region the number of

iFrom the Offic of tastl nstigatons, U. S. Publc Heath Sevice. Thee summaries Include
only the 8 important unicabl di for which the Public Health Service receives weakly tele-
graphic reporb frm the State health offiers. The numbers of States Included for the various diseases are

as follows: Tyhold bver, 48; pollomyslitis, 48; menlngococcus meningitis, 48; smallpox, 48; measles, 47;
diphtheria, 48; scarlet hver, 48; infuenza, 44 States and Now York City. The District of Columbia Is
ovunted as a State In thes reports.
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cases was the highest recorded in recent years. Most of the increase
in the East North Central region occurred in Illinois and Ohio, while
the numbers of cases reported in several States in the West North
Central region were slightly above the seasonal expectancy. Along
the Atlantic coast and in the far West the incidence was relatively low.

Meningococcus meningiti8.-The number of cases of meningococcus
meningitis rose from 243 for the preceding 4-week period to 378 for
the 4 weeks ending November 28. An increase of this disease usually
occurs at this season of the year, but the current rise was somewhat
above the normal seasonal expectancy. The incidence was the highest
since 1929, when the number of cases for this period reached 474. In
1935, 1934, and,- 1933 the numbers of cases reported were 288, 129,
and 157, respectively. Each geographic region contributed to the
current increase, and in each region except the West North Central
the number of cases was the highest in recent years. Every section
of the country has felt the effects of the relatively high incidence of
this disease that has prevailed since the winter of 1934-35; in some
regions it was confined to only one or two States, while in others
practically every State contributed to the increase. The cases
reported for the current period from the following States represent
considerable increases over last year: New York, 41 cases; Ohio, 36;
Kentucky, 26; Virginia, 22; North Carolina, 12; West Virginia, 10;
Utah, 8; and Idaho, 7.
Smallpox.-For the 4 weeks ending November 28, 333 cases of

smallpox were reported, as compared with 928, 376, and 408 for the
corresponding period in the years 1935, 1934, and 1933, respectively.
Of the total cases, Montana reported 66, Oregon 54, North Dakota
47, Kansas 25, and Wisconsin 22. These States have been contin.
uously among those in the Mountain, Pacific, and North Central
regions reporting a high incidence since the beginning of 1935. In
other States where the disease has also been unusually prevalent,
particularly Washington, Colorado, Nebraska, and South Dakota,
the number of cases dropped somewhat below the level of recent
years. No cases were reported from the Atlantic coast regions, and
in the South Central region the incidence remained at a low level.

Influenza.-For the 4 weeks ending November 28 there were 3,650
cases of influenza reported, as compared with 3,359, 3,721, and 4,596
for the corresponding period in the years 1935, 1934, and 1933, respec-
tively. The influenza situation was very favorable in all sections of
the country. The only increase over last year of any significance
was reported from the South Atlantic region and was due mostly to
a rather large number of cases reported from South Carolina.

Typhoidfever.-For the country as a whole the incidence of typhoid
fever (1,245 cases) during the current 4-week period stood at about
the average level for recent years. A comparison of geographic
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regions, however, shows that the current incidence in the Middle
Atlantic and North Central regions was considerably above that for
the corresponding period last year; States in that region reporting a
high incidence were as follows: Pennsylvania, 129 cases; Ohio, 92;
Illinois, 82; and Missouri, 66. The East South Central regions also
showed a slight increase with the incidence in Kentucky (72 cases)
and Tennessee (71 cases) somewhat above the seasonal expectancy.
In all other regions this disease was less prevalent than at this time
last year.

S&arkt fever.-This disease continued to maintain a low level in
relation to recent years. Reported cases for the current 4-week
period totaled 14,695, as compared with 19,731, 19,141, and 17,714
for the corresponding period in the years 1935, 1934, and 1933, respec-
tively In each geographic region the incidence was below that of
last year, when the disease was unusually prevalent, but the decline
toward the normal incidence was somewhat slower in the West North
Central, and Mountain and Pacific than in other regions. The num-
ber of cases in each of these regions continued well above the average
for the years 1929-34, inclusive.

AMeasles.--Tbe 3,477 cases of measles reported for the 4 weeks ending
November 28 was the lowest for this period in the 8 years for which
these data are available. In 1935 the number of cases for this period
totaled 6,876, while in 1934 and 1933, when an unusually large number
of cases occurred, 17,222 and 10,567 cases, respectively, were reported.
The recent high incidence of measles started in November 1933 and
continued until the fall of 1935; since then the number of cases has
declined rapidly to its present low level.
Diphtheria.-The incidence of diphtheria continued at a favorable

level. For the current 4 weeks 3,804 cases were reported, as compared
with 5,162, 5,239, and 7,442 cases for the corresponding period in the
3 preceding years. In 1931 the total number of cases of diphtheria
reported for this period was approximately 9,400, about three and
one-third times the number for the current period. The South
Atlantic region has followed the level of 1935 very closely; for the
current period the number of cases was about 15 percent above that
for the corresponding period last year; North Carolina, with 486 cases,
and Georgia, with 212 cases, seemed mostly responsible for the increase.
In all other regions the incidence has been definitely lower than in
recent years.

Mortality, all causes.-The average deatb rate from all causes in
large cities for the 4 weeks ended November 28, as reported by the
Bureau of the Census, was 11.5 per 1,000 inhabitants (annual basis).
For the corresponding period in the years 1935, 1934, and 1933 the
rates were 11.0, 11.1, and 11.2, respectively. The current mortality
is therefore slightly higher than in recent years. During almost the

1735



Dembe 1i3i 1738

entire cunrent year the average death rates by 4-week periods stood
at the highest level in 5 years. During the earlier part of the year a
minor epidemic of influenza accounted for the somewhat higher death
rate, as did the extreme heat in July. The current excess apparently
is not due to any specific cause.

HISTORY AND FREQUENCY OF DIPHTHERIA IMMUNIZA-
TIONS AND CASES IN 9,000 FAMILIES
Based on Nation-wide Periodic Canvasses, 1928-31 1

By SELWYN D. COLLINS, Principal Statistician, United States Public Health Servtice
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Diphtheria was known as early as the Homeric period in Greece,
and never since then has the world been free from occasional epi-
demics. In 1821 Bretonneau published a complete clinical description
of the disease and gave it the name "diphtheria" (from the Greek,
meaning "membrane"). In 1883 Klebs described the diphtheria
bacillus, and in 1884 L6ffler grew the bacilli in pure culture (26).
Antitoxin was first used in 1894 for treating human cases and con-
ferring temporary immunity upon family contacts. In 1913 Schick
devised the test to determine immunity to diphtheria, and in the
same year toxin-antitoxin immunization of a small number of human
beings was reported by Von Behring (26). In the next 5 or 6 years
the procedure was tested and used on a moderately extensive scale,
particularly in institutions. The first extensive use of the method
outside of institutions was inaugurated about 1920 by Park and
Z gher (26) among New York City school and preschool children.

I From the Office of Statistical Investigations, U. S. Public Health Srvice.
This is the ninth of a series of papers on sicknes and medial care In this group of fmilies (-8). The

survey of these families was organized and conducted by the Committee on the Costs of Medical Care;
the tabulation was done under a cooperative arrangement between the Committee and the Public Health
Service. Committee publications based on the results deal primarily with costs and Public Health Service
publications primarily with the incidence of illness and the extent and kind of medical care, without regard
to cost. As costs are meaningless without some knowledge of the extent and nature of the service received,
there is inevitably some overlapping. The Committee staff, particularly Dr. L. S. Falk and MiS Margaret
Kleim, cooperated in the tabulation of the data.
Special thanks are due to Dr. Mary Gover, who assisted In the analysis, to Miss Lily Vanzee, who was

in immediate charge of tabulating the data, and to other members of the statistical staff of the Public Health
Service, particularly Dr. W. M. Gafafer, for advice and assistance in the preparation of the study.
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In the original registration State3 2 the diphtheria death rate in
1900 was 40.4 per 100,000 total population; in 1910 the rate was
22.5 and the marked decline continued through the next decade, with
a rate of 17.3 in 1920. About that time a still more rapid decline
began, and the rate in the same group of States was 4.3 in 1930 and
1.3 in 1934.;
The course of diphthieria mortality in New York City and Massa-

chusetts roughly parallels that in the registration States since 1900,
and data from these sources are available for some years prior to
1870. Both sets of data indicate a peak about 1875, with a gradual
decline thereafter. The New York City records reveal two periods
when the decline in the diphtheria death rate was definitely acceler-
ated, and these periods follow closely after the introduction of anti-
toxin in 1894 and the beginning of the more extensive use of toxin-
antitoxin in 1920. In the Massachusetts data the latter poinit is
clearly marked, but there is no apparent acceleration in the decline
of the rate following the introduction of antitoxin.
At the time when the data for the present study were collected

(1928-31), diphtheria inununization had been in fairly common use
for a decade. This paper is concerned with the extent of the use of
the procedure in cities of different sizes in the several geographic
areas and in families of different income levels.

I. SOURCE AND CHARACTEP. OF DATA

In the study of illness in canvassed white families in 130 localities
in 18 States 4 that was made by the Committee on the Costs of Medical
Care (22) and the United States Public Health Service, all service
received from physicians and other practitioners was recorded,
whether for illness, immunization, physical examination, or other
reason. The records of immunization 6 against diphtheria for all
persons in the observed population afford data on the frequency of
this procedure during 12 months covered by pernodic canvasses; in-
formation was also obtained on the history of (diphtheria immuniza-
tions and cases at any time prior to the study.
The composition and characteristics of the group of 8,758 families

which were kept under observation for 12 consecutive months in the
I The original registration States of 1900 include Maine, New Hampshire, Vermont, Massachusetts,

Rhode Island, Connecticut, New York, New Jery, Michigan, Indiana, and the District of Columbia.
a The rate for the total continental United States was somewhat higher, 3.3 per 100,000 in 1934.
4 The 18 States sampled and the number of canvassed families were: California (890), Colorado (388),

Connecticut (100), District of Columbia (99), Georgia (544), Illinois (403), Indiana (494), Kansas (301),
Massachusetts (287), Michigan (329), Minnesota (224), NTew York (1,710), Ohio (1,148), Tennessee (212),
Virginia (412), Washington (551), West VIginia (318), Wisconsin (290), Further details about the distribu-
tion of the canvassed population are included in a preceding paper (1).
&"Immunization" Is used In this paper to mean the injectIon of the usual number of doses of toxin-anti-

toxin or toxoid. All cas receiving such service are designated as "immunizations"; no data are available
on Schick tets following the injections to indicate whether or not the process actually produced immunity
In theindividual.
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years 1928-31 have been considered in some detail in the first report
in the series (1). These families, including a total of 39,185 indi-
viduals, resided in 18 States representing all geographic sections.
Every size of community was included, from metropolitan districts
to small industrial and agricultural towns and rural unincorporated
areas. The observed group was similar to the general population
with respect to age and sex composition, percentage native born, and
percentage married. With respect to income, the distribution was
reasonably similar to the estimated distribution of the general popu-
lation of the United States at the time of the survey.
The method of the study required, among other things, that local

visiting nurses from health departments and other agencies make the
canvasses of the homes to secure the data. A process of selection
obviously entered here, since each locality that was included had
a visiting nurse and a local health department or some other agency
employing a visiting nurse. In such communities a larger percentage
of the population may have received the immunzing injections than
in those without health organizations. On the other hand, since the
report for the whole family was made by the housewife or some other
adult female, the record of immuniations may be less complete than
could be obtained by the questioning of individuals. However, the
canvasses were periodic and corrections or additional information
could be secured at subsequent vnsits.

II. HISTORY OF IMMUNIZATIONS AND CASES AT BEGINNING OF STUDY

VARIATION WITH AGE

Table 1 and figure 1 show for specific ages the proportion of indi-
viduals who had been artificially immnized against diphtheria and
who had suffered attacks of diphtheria at any time in their lives.
From 3.6 percent of children under 6 months and 7.5 percent of those
6 to 12 months of age who had received injections for immunizng
against diphtheria, the curve rises to a maximum of 43 percent at 9
years. After this age thereisasteady decline until at 20 to 24 years the
percentage who had been artificially immunized is about the same as
among children under 1 year of age. This curve represents the
history of artificial immunization at any time in the past and would
be expected to be cumulative in nature, but two facts account for the
decrease at the adult ages: (a) Artificial immunization against
diphtheria has been in extensive use only since about 1920 (10 years
before these records were collected), and (5) adults are seldom given
immunizing injections because the great majority of them have be-
come immune to diphtheria by natural processes. Thus this curve
of the history of artificial imm ation against diphtheria, which is
truly cumulative in character, does not appear to be cumulative;
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however, a continuation of immunizations at the present rate until
children now 10 years of age reach 40 or 50 years would result in a
curve that would be cumulative in appearance.

TABLE 1.-History of diphtheria immunizations and cases among persons of specific
ages of each sex-canvassed white families in 18 States I

Both sexes Percentage of persons with
history of-

. Total n umber
of persona con-

Percentag of persons Imuiain Cas at an i'deored'
with history of- at any time tXebut no case

Age in years Total
num-

Im- Im- her of
mumi- muni- persons
zation zation Case consid-

at any at any ered 2 Male Female Male Female Male Femaleorc-etime timeatny but notime case

All ages- 2L 1 15.8 5.30 37,827 16 3 15.4 4.45 8.11 18,553 19,274

Under 6 months-.. & 6 3.6 529
6-11 months- 7.5 7.5 .33 390 10.0 9.2 .33 .34 915 893
1-_----__----_ 14.7 14.0 889
2------------------ 322.0 28} 1.50 04 } 21.1 222 192 1.06 1,093 1,0343----------24.3 22.8 ,8
4- 30.6 285 1.87 {: 133 31.1 30.3 2.55 1.20 1,139 1,163

- 344 32.8 j 187
6 .~~~~~~~~~~~~~~~~~40.41 4185 309 1M 40.1 39.2 3.29 2.88 1,184 1,1447----------45.1 4151,7

8-48.: 5 42.6 & 76 I } 43.3 42.4 4.09 3.44 1,076 1,134
9----------48.7 43.1 .u 1,006
10- 46.6 40.8 5. 61 1
11----------43.8 38.5 902
12----------------- 42.338I 6 136 914 X32 36.5 5.44 6.22 299 2,266
13 ...----------40.0 34.0 J 830I
14 -36.-------M8 31.6 6.76 842
16 -34.------- t4 28.0, 68
16- 26.7 19.8 &

&9 708
17- 22.6 17.8 J 586 19.6 17.7 & 16 5.94 1,525 1,516
18 - 19.4 1&3. } { 574
19 -18.------- &9 11.21 487
20-24- 1 2 .3 & 93 2,108 4.2 1 6. 61 7.89 891 1,217
25-29 --------10.1 3.4 6.69 2,482 43 &I &21.8 ,9 330-34 -10.5 3.7-.--180 7 4.3 31 6.27 7.86 2,393 8,232

8- -- 9.4 2 9 &649 ,914 & 5 2.2 4.89 8.11 2,966 2,948
45--8.&2 L 6 6.57 3,349

65 a8&.2 .9 7.31 1,43 .9 LO 4.86 9.48 8,072 2,7M
Sandover-.7 .6 8 11 987

I Dates of interviews varied from 1928 to 1931. Data refer to histories at the beginning of the 1month
morbiity study.

3 A few individuals known as to case history were unknown as to immunization history (11 out of the
87,827 prons); the rates in every instance are based on the known only.

In agreement with the White House Conference study (24), higher
percentages of preschool children had been artificially immunized
against diphtheria than had been vaccinated against smallpox. But
this situation was true only in the preschool ages, and relatively few
children are vaccinated until the time of school entrance; in the
school ages a much larger percentage had been vaccinated against
smallpox than had been immunized against diphtheria.
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The percentage of children with a history of a clinically recognized
and remembered attack of diphtheria was small as compared with
the percentage artificially immunized; the curve, therefore, for the
total with a history of an immunization or a clinical case is similar to
that for artificial immunizations only. However, for the ages above
25 years the histories of clinical cases are twice as frequent as the
histories of artificial immunizations.
None of these curves represents the total with immunity to diph-

theria, because Schick tests indicate that a large proportion of per-
sons, particularly older children and adults, are relatively immune
to diphtheria without a history of an artificial immunization or a
clinically recognized case. No data on Schick tests are available on
the group considered in this study. In a former study, figures of
this kind for three cities (Baltimore, Syracuse, and Kansas City)
were assembled from the literature and combined rates computed for

DI PHTHERIA
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FIGURE 1.-Percentage of persons of specific ages (a) who had been iTmunized and (b) who had suffered
an attack of diphtheria-8,758 canvased white families in 18 States, 192-31.

single years of age (18). In these three cities nearly 60 percent of
adults had a negative Schick reaction prior to any artificial immui-
zation. If the negative Schick curve for these cities is representative
of other cities, it indicates that almost as many children under 10
years give a negative Schick reaction prior to immunization as
give a history of artificial immunization. If the artificial immuni-
zations were done without prior Schick tests (as is the common
practice), a considerable part of them were not needed; but if it can
be assumed that only those of positive Schick reaction were immun-
ized, then the percentages with some present immunity would be
nearly twice as high as the percentage artificially immunized. Table
2 presents a method of estimating the percentage of children with
immunity to diphtheria acquired either by natural or artificial means,
on the assumption of no Schick tests prior to immunization. The
Schick test results from Baltimore, Syracuse, and Kansas City may
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not be representative of the places of various sizes covered in this
survey but they serve to illustrate the method.

TABLE 2.-Method of estimating percentages of children of specific a,-es who are
immune to diphtheria by artificial or natural proce.;ses when knmnU,,izations uere
done without preliminary Schick tests

Of a total of 100 children of each age

(1) (2) (3) (4) (5)

Number
Number artificially Number

Age last birthday (in yars) who are Number imnmunized artificially Number
Schick who give a who would immunized with im-
negative history of have been who would munity by
without artificial Schick neg- otherwise artificial or
artificial immuniza- ative with- have beeu natural

immuniza- tion out the arti- Schick processes
tion ficial im- positive

munization

Under I - -11.1 5.2 0.6 4.6 15.7
1- - 6.7 14.0 . 9 13.1 19.8
2- - 11.2 20.5 2.3 18.2 29. 4
3- - 16.2 22.8 3.7 19.1 35.3
4- - 21.6 28.5 6.1 22.4 44.0
5- - 27.0 32.8 a.9 23.9 .0.9
6- - 32.3 37.8 12.2 25.6 57.9
7- - 37.2 41.5 15.4 26.1 63.3
8- - 41.6 42.6 17.7 24.9 6& 5
9- - 45.5 43.1 19.6 23.5 69.0
10------------------ 48.7 40.8 19.9 20.9 69.6
11 __--__________--_---------___-_-51.3 38.5 19.8 1& 7 70.0
12 - -53.4 35.6 19.0 16.6 70.0
13 - -55.0 34.0 18.7 15.3 70.3
14 _-______--_________----_____-_-___ 56.2 31.6 17.8 13.8 70.0

Column 1-Data for Baltimore, Syracuse, and Kansas City (18).
Column 2=Data for the surveyed families in this study (8,758 white families in 18 States).
Column 3=Column 2 multiplied by column 1 (with decimal moved 2 points to left).
Column 4=Column 2 minus column 3.
Column 5=Column 1 plus column 4. No correction is made for the fact that injections of toxin-antitoxin

or toxoid do not always result in immunity in a given childl; with more refined data and with immunizations
and Schick tests for the same community, such a correction should be made.

It is seen in table 2 that, with an assumption of 49 percent of 10-
year old children as Schick negative prior to immu ation and an
artificial immunization of 41 percent of such children without pre-
liminary Schick tests, one would expect a total of 70 percent of chil-
dren of this age to have some immunity acquired either by natural or
artificial processes.

IMMUNIZATIONS AMONG MALES AND FEMALES

Considering all ages under 20 years, 33.6 percent of the males and
83.0 percent of the females gave a history of immunuization or a case
of diphtheria at some time in their lives. These percentages are
made up of 29.8 and 29.4 for males and females, respectively, who had
been immunized but had not suffered attacks, and 3.8 and 3.6 percent
of males and females, respectively, who had suffered attacks of
diphtheria. The data are shown for specific ages in table 1 and
figure 2. The history of immunization is almost identical for the
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two sexes. The history of cases is slightly more frequent among
males than among females under 10 years of age. The large and
consistent excess for adult females (table 1) is no doubt due in part
to the fact that the women, who were usually the informants, knew
their own histories better than those of their husbands and other
adult males in the household. Because of this reporting error, the
8 percent of female adults with a history of diphtheria is probably
nearer the truth for both sexes than the 6 to 7 percent shown in figure
1. In a study (18) based on data collected about 1920 it appeared
that approximately 10 percent of living adults gave a history of
diphtheria; the lower diphtheria rates in recent years may have
reduced this for the young adults, and the figures for older adults
are less reliable because of less and less complete reporting as the time
of the childhood attack recedes into the past.

DIPHTHERIA

50 IMAMUNZATION CASE

0O

hGURiz X-Percentae of males and fmale of speiflc ag (a) who had been immunized and (b) who had
suffered an attack of diphtheria-8,758 canvassed white families in 18 States, 1928-31.

TABLE 3.-History of diphtheria cases at any time among male andfemale students in
various universities,' 1925

Pentage of students who had sufred ToW number of students reportin
an attack of diphtheria

age 17-19 20-2 25-29 0andl ages 17-19 2D-24 229 0and
over over

otsexes - 10.8 9.6 10.4 12.0 13 3 4,69 927 2,485 719 558ale- 11.0 9.9 11.0 12.1 10 1 , 757 392 1,430 570 3^3
'emale-10.6 9.8 9. 6 11.4 19.2 1,932 535 1,055 149 193

XThe group considered made the reports at the end of the U. S. Public Health Service study ofresiratory
g~sases (59); it included students in 11 coileges and univerities throughout the countrY. The universities

clduded are Harvard (Boston), Mount Holyoke College (Suth Hadley, Mass.), 3ohns Hopkins (Balti-
snore), Georgetown (Washington, D. C.), Winthrop College (Rock HIllS8 C) Talane (New Orle ,
Chicago (Chicago), Ohio State (Columbus), Utah (Sat Lake City), ZGz;a &uscon), and Califor
(Brkeley).

For comparison with results in the present study, table 8 shows
reports of case histories among male and female students in 11 colleges
and universities (29), each person reporting on his or her own history
only. In these data, which were collected in 1925, males of the three
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age groups under 30 years show slightly higher percentages with a
history of diphtheria than females of the same ages.

VARIATION IN THE FREQUENCT O A HISTORY OF IMMUNIZATION WITH GEOGRAPHIC
LOCATION AND 5IZU OF CITY

The proportion of persons who have been immunized against diph-
theria might be expected to vary from one community to another
and from one geographic area to another because some health depart-
ments have had specific imm ation campaigns and others have
done little to encourage immunization.

Geographic location.-The 18 States in which the surveyed popula-
tion lived may be divided into 4 geographic sections, the Northeast
(New York, Massachusetts, Connecticut), representing the New
England and Middle Atlantic States; the North Certral (Illinois,

DIPHTHERIA

IMIUNIZATIOK CASE

N@d10 MaNrth Cenitral

iso 0 othJ

30 % 4b. rtheast

|-r er,Centrdl~ /o12, v Ws

O 5 gA3e 4Ae

FIouRE 3.-Percentage of persons of speciflc ages in four geographic sections (a) who had been immunized
and (b) who had suffered an attack of diphtheria-8,758 canvassed white families in 18 States, 1928-31.

Ohio, Michigan, Indiana, Wisconsin, Minnesota, Kansas), repre-
senting the North Central States; the South (District of Columbia,
Virginia, West Virginia, Tennessee, Georgia), representing the South
Atlantic and South Central States; and the West (Colorado, Cali-
fornia, Washington), representing the Mountain and Pacific States."

In the left half of figure 3 immunization history rates have been
plotted for each of the four geographic sections of the United States
(table 4). The Northeast stands above other sections with the South
next to it. The North Central and West show fewer inununizations.
The right half of figure 3 shows histories of clinical attacks of

diphtheria (table 5). Although the numbers of cases are small and,
consequently, the curves irregular, the South stands rather clearly
above the other regions, with the North Central a little above the

I Furtber details about the number of families from each State and sie of each city are Included in a
previous paper (1).
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'I'ABLY, 4.--History of diphtheria immunizations among persons in four geographic
sections 1 of the U'nited States-canvassed white families in 18 States 2

Percentago of persons with a history of-
Total number of persons

Immunization or case at Immunization at any coDsidered
Age in years any time time but no case

Cii O~~~~ ~~ 3 ~ 0~ C3 3 o : 3[- Zl C , I !Ic I z~c I

All ages-26.7 18. 4 23.0 17.7 20.9 13.6 17.4 12.7 8,865 14,191 7,591 7,180

Under 2 -17.3 6.9 10.0 7.3 17.0 6.6 9. 5 7.0 388 699 418 303
2-3 -38.5 15.8 25.2 17.3 36.4 14.9 22.0 17.3 483 852 445 347
4-5 -47.0 23.5 37.1 27.5 45.9 21.7 33.8 26.1 545 908 482 367
6-7 -48.5 37.2 50.5 38.3 46.5 34.7 44.0 36.7 513 929 505 381

- -56.2 39.5 56.1 39.1 53.4 35.4 51. 0 36.5 498 869 452 391
10-14 -54. 2 37.1 46.6 31.7 50.2 31.0 38.6 26.8 1,052 1, 731 1,000 782
15-9 -32.5 22.8 2S.0 18.7 26.8 16.5 17.0 14.7 715 1.036 663 627
20-24 -13.5 13.8 8. 1 12.3 7.4 4.3 2.3 7.9 474 757 447 430
25-44 10.7 9.1 8.2 12.0 3.0 6.2 2.3 4.4 2,570 4,567 2,197 2,2D5
45anld over - 11.3 7.1 6. 1 7.8 1.2 1.4 .9 1.3 1,627 1,843 982 1,347

1 A preceding paper (1) gives the number of families canvassed in each State classified according to the
size ofthe city of residence. States included in the survey were, by region-

Northeast: New York, Massachusetts, Connecticut.
North Central: Illinois, Ohio, Michigan, Indiana, Wisconsin, Minnesota, Kansas.
South: District of Columbia, Virginia, West Virginia, Tennessee, Georgia.
West: Washington, California, Colorado.

2 Dates of interviews varied from 1928 to 1931. Data refer to histories at the beginning of the 12-month
morbidity study.

TABLE 5.-History of diphtheria cases among persons in four geographic sections 1
of the United States-canvassed white families in 18 States 2

Percentage of persons Number of persons with Total number of persona
with history of a case history of a case at any considered
at any time time

Age in years

z ZO £ Z ZQ cm ir z ZO cW

AD a{es- 5.81 4.94 . 64 5.00 515 701 428 359 8,865 14,191 7,591 7.180

Under 2 -- .2.229 .48 .33 1 2 2 1 388 699 418 303
2-3 - 2.07 .94 3.15 10 8 14 483 852 445 347

4- -1.10 1.76 3.32 1. 36 6 16 16 5 545 908 482 367
6-7 - 1.95 2.48 6.53 1.57 10 23 83 6 513 929 505 381

- 2.81 4.14 5.09 2.56 14 36 23 10 498 869 452 391
10-14 -3.99 6.12 8.00 4.86 42 106 80 38 1,052 1, 731 1,000 782
15-19 - ------- 5.73 6.27 7.99 3.99 41 65 53 25 715 1,036 663 627
2D-24 - 6.12 9.51 5.82 4.42 29 72 26 19 474 757 447 430
25-34 -8.14 . 69 7.34 6.88 99 131 79 71 1,216 2,301 1,076 1,032
85-44-7.31 6.05 4.55 8. 27 99 137 51 97 1,354 2,266 1,121 1,173
45 and over- 10.08 5.70 5.19 6 46 164 105 51 87 1,627 1,843 982 1,347

I For deflnition of sections. see footnote I to table 4.
2 Dates of interviews varied from 1928 to 1931. Data refer to histories at the beginning of the 12-month

morbidity study.

Northeast and the West. The feeling generally prevails that less
diphtheria would be expected in the South, probably because the
disease in its clinical form is almost absent in tropical countries.
However, diphtheria mortality in 1929-30 was definitely higher in
southern than in northern States; the annual death rate per 100,000
population for these years was 7.5 in the South (8.5 for white), as
compared with 5.4, 5.0, and 3.6 for the same period in the Northeast,
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North Central, and West, respectively (table 24). In 1920, however,
the dipbtheria death rates were about as high in the northern as in
the southern States (19).
In reported cases the South is not so high (table 24), but the com-

pleteness of the reports varies so much that little dependence can be
placed in the comparison. The suggestion is afforded, however, that
the relatively younger age of attack in the South, which has been
pointed out by Doull (21) and Dauer (19), may result in a high case
fatality of the disease; thus the death rate rather than the case rate
would be exceptionally high in that geographic section.
Table 6 shows diphtheria history rates as given by college students

who were reporting on themselves only, the students being classified
according to their bome States (29). The South tends to be high
histories of clinical diphtheria.

TABLE 6.-History of diphtheria cases at any time among students in various univer-
sities classified according to the student's home State, 19251

Percentage of students who had Total number of students reporting
suffered an attack of diphtheria

Geographic sections -
All 17-19 20-24 25-29 30 and All 17-19 20-24 25-29 30and
ages over ages over

Northeast -11.6 8.1 12.7 10. 8 14.7 957 198 474 176 109
North CentraL -11.3 11.4 10.7 12.0 12.7 1,352 237 684 234 197
South 13.0 11.4 13.8 12.0 13.3 747 114 318 142 173
West a8.9 8.8 8.1 13.1 12.3 1,547 365 972 145 65

£ The group considered made the reports at the end of the U. S. Public Health Service study of respira-
tory diseases (29): it included the students In 11 colleges and universities throughout the country. The
totl of 4,689 persons reporting on diphtheria included 2,757 males and 1.932 females; 86 persons who did
not designate their home State are excluded from this table. The universities included are Harvard
(Boston), Mount Holyoke College (South Hadley, Mass.), Johns Hopkins (Baltimore), Georgetown
Washington. D. C.), Winthrop College (Rock Hill, S. C.), Ttulane (New Orleans), Chicago (Chicago),
hio State (Columbus), Utab (Salt Lake City), Arizona (Tucson), and California (Berkeley).
I In terms of the geographic areas used In the U. S. Census reports, the four sections represent the follow-

ing areas:
Northeast: New England and Middle Atlantic.
North Central: East and West North Central.
South: South Atlantic and East and West South Central.
West: Mountain and Pacific.

Cities and rural areas.-Variations in immunization practice are
more likely to follow municipality and State boundaries than geo-
graphic regions. In this study the numbers included from single
States are not generally large and there is no uniformity in the urban-
rural distribution of the canvassed population of the different States.
However, the surveyed group in New York State was large, making
up the bulk of the Northeast families, and was predominantly rural.
Because of the unrepresentative urban-rural distribution of this large
canvassed population and the greater frequency of immunizations in
the State, further tabulations consider New York by itself. Table 7
shows immunization history rates for all surveyed States, for all
except New York, and for New York State alone.
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TABLz 7.-History of diphtheria immunizations among person in cities of various

sizes and in rural areas-canvassed white familes in 18 States

Percentage of peoMns with htory of-
Total number of persona

Immunization or ca at Immuniztion at any oonsidered
any time time but no cos

Age In year I

All ages --

Under 2 .
2-3-- - - -

4-5 ------------
6-7-
8-9 .
10-14 _________________

15-19 _--- -- _-- --

20-24
25-44
45 and over _

All ages-

Under 2
2-3
4-5 ------------
6-7
8-9.-- - - -- -

10-14 _---- __- -_

15-19 -- -
20-24
25--
46 and over

AUl ag -------

Under 2
2-3
4-5-
6-7
8-9 .
10-14
15-19 _____--__- -_----__

20-24
25-44
45 and over

All 18 surveyed States

18.0 21.5 25.0 22.9 12.1 16. 19.8 .9 14,087 9,518 7,441 6,78
&86 &88 12.7 12.1 7.9 &88 12. 4 12.1 677 537 331 263
17.2 22. 3 29. 0 30.0 14.8 20. 9 2& 1 29. 4 748 584 448 347
29.0 30. 2 38. 8 35.1 26 8 28. 6 37.0 33.6 768 639 503 402
40.7 42.8 46.6 42.1 36.2 39.6 44.5 41.1 838 586 524 380
40.9 47.4 52.1 504 31.8 44.5 49.7 48.3 772 69 424 426
36.9 43.6 47.0 44.7 29.2 37.4 42.7 41.0 1,577 1,104 90 976
1& 4 26.4 30.7 27.5 10. 20.1 25.4 24.0 1,035 757 589 680
13. 11.2 13.9 8.9 4.7 4.4 7.0 6.3 863 502 360 383
9.4 10.8 11.3 7.6 2.7 & 1 4.8 2.8 4,666 2,931 2,226 1,716
6.9 7.3 11.0 9.3 1.6 .6 1.4 1-3 2,153 1,289 1,148 1,209

AU surveyed States except Now York

6.5 21.0 23.1 20.8 11.0 15.2 17.7 17.1 12,442 8,048 5,035 5,137

7.0 6.1 10.3 12.2 6.2 6.1 9.8 12.2 645 445 214 189
13.5 17.9 23. 9 25. 7 12.0 1& 3 22.6 24.9 680 486 305 257
24.8 28.0 33.5 30. 7 22.6 25.9 31. 1 29.4 69 535 328 303
38.6 42.1 43.6 35.5 34.5 38.3 41.0 34.1 752 496 378 290
38.8 46.8 46.3 42.6 32.8 43.5 43.6 40.4 699 509 298 322
34.0 43.2 39.4 39.9 26.5 36.1 34.1 36.0 1,379 917 642 787
15.7 26. 27.8 27.0 8. 5 19.4 22.3 23.1 875 620 418 4
13.2 12.4 13.7 8.0 4.2 4.6 7.9 4.5 758 411 257 286
8.8 11.4 12.0 7.6 2.6 3.4 4.9 3.1 4,150 2,545 1,54 1,295
6.5 6.7 10.4 7.4 1.6 .7 1.7 1.4 1,835 1,084 691 864

New York State

29.2 24.6 28.91 29.3 20.4 21.1 24 2| 24.4 1,645 1,470J Z43 1,644
40.6
54.4
60.7
59.3
60.3
57.1
33.1
16.2
13&6
9.1

21.1
43.1
41.4
46.7
61.2
45.1
25.1
5.6
6.7
10.2

17.1
39.9
48.6

54.1
65.9
65.4
38.7
14.6
9.8
11.8

12.2
42.2
48.5
63.3
74.8
64. 5
29.4
11.3
7.4
13.9

40.0
42.6
58.1
51.2
53.5
48.0
21.2
7.6
S.5
1.6

21.7
43.9
41.4
46.7
51.2
43.4
22.6

1.6
--I--

17.1
39.9
48.0
53.4
84.3
63.5
34.1
4.9
4.6
9

1 2
42.2
46.5

63.3
72.9
61. 9
27.2
11.3
1.9
.9

W3
6m
81
St
73

198
160
101

5l1
318

92
98
104
90

187
137
91

386
205

117
141
171
141

26
151

I103
72
457

74
90

90
108

189

136

97
421
345

I Dates of interviews varied from 1928 to 1931. Data refer to histories at the beginning of the 12-month
morbidity study.

The left half of figure 4 shows immuniation history rates for
metropolitan, urban, and rural areas. The purpose of the chart is
to compare cities of different sizes, and New York State is excluded
to obtain more comparable groups of cities.
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The three curves in figure 4 representing, respectively, rural areas,
small towns, and small cities, appear quite close together. However,
the rates for cities over 100,000 in this group are below those for the
smaller towns and rural areas. In New York State also (table 7) the
small towns and rural areas canvassed had higher immunization
history rates than the large cities.
New York State Health Department records on immunizations are

available for comparison; they are published for mnunicipalities with
populations of 10,000 or over and for smaller towns and rural areas.
Rates for the 2 years 1929 and 1930, the approximate period of the
survey, are shown in table 8, together with similar rates for the sur-
veyed families. In both groups the cities show higher rates than the
rural places for the ages 5-9 and lower rates for the a(gles 10-14 years.
For children under 5 the health department reports show more im-
munizations in the cities, but the surveyed families show the reverse.

DIPHTHERIA

NHMUNIZATION. t o0 CASE

50 Town& under IL 8 Cities over /00,000

40 .,,, /Cte 5000-100,0

43 S~ 10 9 15 t

4P30 I4.-Pec e1 oDwns under iueo
4

For ':1 c;usaover r

partm4erentaforgtheofgeonsofspecifipolagtionciti larea oRhaltose f he

canvassed families.
As already noted, it is possible that the rural and small-town com-

munities included in the present survey were a rather selected group
with respect to immunizations, in that every commulnity had a health
department or a visiting nlurse or both. Hfowever, with all of the
qualifications and lmtations that must be considered in the interpre-
tation of the data, it seems clear that the differences between urban
and rural areas with respect to diphtheria immnunization were not as

large as those found for smallpox: vaccination (7). The White HIouse
Conference study (24) of diphtheria immunizations among pre-school
children bears out this conclusion; although immunization rates in
the several ages for the group of 156 selected cities were consistently

1747
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TABLE 8.-Annual diphtheria immunizations per 1,000 persons of pec age in
urban and rural parts of New York State: (a) As reported, by the State h
department for the general population in 1919-30, and (b) as found in canvased
white families during 12 consecutive months, 1928-31

General population of New
York State exclusive of Surveyed imnies in New York Stat.
New York City

SizeofcityAll inmnations Immunizations n publi
Size of cety me

- I } I.0IM !1 K Et !1 1
Annual diphtheria immunizations per 1,000 population

liesover 10,000- 113. 6 134.3 166 1 42.8 55.8 aM f8 17.1 42.3 48 6L7 14.2
Towns under 10,000
and rural area- 77.8 79.7 107.61 4 0 61. 4 39..L 24. 45 K8 6 3J 6

Number of diphtheia Immunizations

Citis over 10,000- 168,937 61,736 85,145 22,0662 0 261 47 18 24' a
Towns under 10,000 I l
and rural areas- 112,281 35,714 5 14 22, 4 92 60 20 19 82j 6 16 12

TABLE 9.-History of diphtheria cates among persone in cities of various sizes and
in rural areas-canvassed white familiae in 18 States 1

Percenta of sons Numbr of po with Total number of persons
with hitory of a cas history ofa case at any conaidero dat any time time

Ageinyear 1 o '|! 8 ' §t 8fl|SjX1______ ~~~~~~~~~§ I&

AU 18 surveyed States

All age- 5.9 5.4 5.2 4.0 832 517 384 270 14,07 9,51 7,441 6,781
nder - 2 1-.71-1 . a----- 5 1 6I 077 637 331 203

2-3 - 2.4 1.4 * 9 .6 18i 8 4 2 748 584 448 347
4- - 2.2 1.71 81 .5 17 11 9 6 758 6 5 402
6-7-4.5-- 3.22 .1 1.0 38 19 11 4 88 6 52 380
8- -- & 1 2.9 2.4 2.1 47 17 10 9 772 589 4 425
10-14 - 7.7 6.2 4.3 &37 122 69 80 36 1,577 1,104 908 976
1519 - 7.9 6.35.38B 5 82 48 30 24 1,035 767 569 680
20-24 -. & 9 6. 6.9 2.6 77 34 25 1 863 502 3SW 283
26-34------- --- 7.3 8.1 6.2 3.2 173 115 68 24 2, 36 1,427 1,094 741
84 - : 6. 0 7.3 6.8 6.0 139 110 77 58 2,308 1,54 1,132 975
45andover - _- 5-.31 6.7 9.6 8.0 114 86I 110 97 2,153 1,289 1,148 1,209

Aul surveyed States except New York

Allages------------ 5.5 6.8 6.4 3.7 688 4 270 190I12,442 8,048 5,035 5,137
Under 2 -1 .81- .6 1 61 1 1 6I B45 445 214 189

2-3 -1.51. 61.3 .8 10 8 4 2 680 486 305 257
4-- 1 2.2.1 2.4 1. 15 11 8 4 69 535 328 303
6-7 - 4.1 .8 2.6 1.4 31 19 10 4 752 496 3782 90
8-9 - 6. 0 8.3 2.7 2.2 42 17 8 7 995 298 322
10-14 - 7.5 7.1 5.83 39 104 65 34 31 1,379 917 "2 7$7
15-19 - 7.2 7.1 5.5 .9 63 44 23 21 875 620 418 84
20-24 - 9.0 7.8 5.8 &8 68 32 15 10 758 411 267 28
25-34 -6 .8 8.2 6.7 32 146 100 48 17 2,158 1,226 716 532
35-4 -. 7 & 7. 5.5 114 106 59 42 1, 1,319 788 763
45and over-4.9 6.0 8.7 6.0 90 5" 60 52 1 1, 6 86

I Dates of interviews varied from 1928 to 1931. Data refer to histories at the beginning of the 1month
morbidity study.
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higher than in the group of 597 counties studied, the differences were
not generally large (table 10).

TABLB 10.-Comparison of the history of diphtheria immunizations among pre-
school children in the present study with the results of the White House Conerence
study in 166 cities in 45 States and 697 counties in 42 States

Percentage of childrsn of the given e whbo
had been Immunized

Group
Under 1 2 3 4 5

URLBAN
Canvassed families:

All States except New York (17 States):
Cities of 100,000 or over - 4.1 8. 2 12.2 11. 9 19.3 25.7
Cities 5,00-100,000 - L 7 1L 2 14.3 18 0 20.4 81.1

White House Conference study (F4, pp. 59,174):
156 citw mostly over50,000- & 3 10. 5 22.1 24.1 27.0 31.8
Median of the 156 clties - _- _1 8 13 16 19 25

Canvassed families:
All States except New York (17 States):

Towns under 5,000- & 4 13.1 23.4 21.9 31.8 30.5
Rural areas -7.0 17.8 23.8 25.9 30.3 28.4

White House Conference study (*4, p. 175):
Townsunder2,ooandr-s------ 2.6 10.7 1I 2 22.3 25.8 29.2

The right half of figure 4 shows diphtheria case history rates for
cities of different sizes in the 17 surveyed States (excluding New York).
The rates for the rural areas are the lowest and those for large cities
the highest, with the other two groups falling logically between the
two extremes. In New York State also the surveyed families in large
cities had definitely higher case history rates, but there was little
variation in the other three community classes.

It is possible that better diagnostic facilities in the large cities
increase to some extent their reported diphtheria rates. It seems
reasonable to assume that the identification of mild cases by labor-
atory methods occurs more freliently in cities than in rural areas.

Cithes and rural areas in each geographic 8ection.-Diphtheria im-
munization and case history rates may be considered for cities. of
,different sizes in each geographic area. Figure 5 shows such rates
(adjusted for age) for persons under 25 years of age. In each geo-
graphic area the immunization rates tend to be larger in the small
towns and rural areas;7 the case history rates, on the other hand, are

ificantly higher in the large cities than in the rural places in all
the sections.

Mortality in the registration States bears out the conclusion that
about 1930 diphtheria occurred more frequently in urban than in

ThedifTerences between immunization rates in large cities and rural areas are statistically significant for
the 3 soctions but not for New York.

106289-as6----2
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rural places. In the years 1929 and 1930 the annual average death
rates were as follows:

an ofef loo,aow
Cities over 100,000-6. 41
Cities of 10,000 but under 100,000 -__- _5_-_-_-_-___- . 81
Towns under 10,000 and rural areas- -_-_-_-_-_-_-_ 5.27

An examination of diphtheria mortality since 1915 in the States of
the expanding registration area indicates that in every one of the 16
years from 1915 to 1930 the rate in places with 10,000 or more popula-
tion was higher than in rural areas, but in all 3 years from 1931
to 1933 (last available data on this point), the urban rate was below
the rural.

PEROENTARE Of PERSON9 UNDER 25 YEARS OP AW.WV 1fOY O
DIPHTHERIA IMMUNIZATION SI1NTK"S"1 OA"

0 i t is is of It* II a 8 so 0 a a a 4 * a 7

&AM CITIES 56.1
SM LL Ctltrg 80.9 -------LX

uAL 4.4 L N La

L4E 0ITIE167.6
SMALL CITIS LOS

RURAL 26.3 .

SOUTH
LAM OlYtI 104 _

RtURAL 30.0k-111: I'if.'....* S-~:.* s;..!-..".. ..

WEST
LAME CITIES 15.6
*WALL CrIS 16.1

UAL I64 * *

FIGuRE 5.-Percentage of persons under 25 years of age In metropolitan, urban, and raral parts of four
geogaphic sections (a) who had been immunized and (b) who had safered an attack of dlphthera,371
canvassed white hmilies In 16 State4 1928-31 (Massachtt and Connectiut excluded). (Rates
adjusted to the age distribution of the white populatlWunder 25 years of age In the registdon State,
1930.)

There appears to be much variation in the different States with
respect to the relation of urban to rural diphtheria mortality. In
general, the rate for rural parts of the South sems to be higher than
the rate for southern cities and in general the rate for rural parts of
the North seems to be lower than the rate for northern cities, but in
both areas there are numerous exceptions. The situation is changing
so rapidly that any generalizations must be considered as more or less
tentative.
Large shifts in the urban-rural distribution of the population oc-

curred during the depression, which make population estimates less
reliable since 1930. Also, there is always the possibility that the
allocation of deaths for residence will change the urban-rural mortality
picture. With respect to diphtheria, however, neither of these factors
appears to explain the shift in the urban-rural diphtheria situation.
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According to the annual reports of a number of large cities, for
example, Baltimore and Detroit,7' the percentage of their child
population that has been immnized has increased considerably since
1930. It is possible that the situation both as to the proportion of
children immunized and the mortality in urban as compared with
rural areas has changed considerably since 1930.

TABLZ 11.-Annual diphtheria immunizations per 1,000 person. of specific ages
of each sex-canvassed white families in 18 States during 12 consecutive month.,
1928-81

Both sexes1I Number of im- PopulationPer 1,000eontop mu (ars of32li)

Immn-
Age In years tions Numn-Po3 -

pr ber of Po1,000lmrauo"~ Male Female Male Female Male Femaleu-mnlu- (yearstdu'ontions of life)
per
year

AllagesI-----------12.8 487 138,544 11.9 13.4 224 283 18,896 19,627
Allagesunderis5-------30.5 481 15,796 28.1 32.9 23 258 7,929 7,846

Under6monthg...--8.---&9 4 450 9.3 9.2 2 2 215 218
6-11 months ---------66.7 36 540
1------- 65. 0 82 1,261 8.2 62.3 83 85 1,476 1,365
2---------------47.9 50 1,044
3------43.8 47 1,072
4-.---------------- 41 46 1,146 39.4 43.1 66 74 1,675 1,715
5---------------40.1 47 1,172

6-- -36.3 42 1, 158
7- 20. 24 1,171 22.1 30.7 60 70 2,262 2,281
8-9--------------24.4 54 2,214
10113-8.6------------------ 147 29 1,480 29.6 11.9 22 27 2,301 2, 2671213---------- -- & 6 16 1, 74
14-15 - 4.6 7 1 530
16-17 -1. 5 2 1,296 S. 6 2.0 1 3 1,527 1,523
18-19 -----------------------.-------- -------- 1,068
2D-24- . 9 2 2,119-- L 6 2 894 1,225
25and over --- 17,392 ----- 8,467 8,925

I "AII ages" Includes a few of unknown age; "both sexes" Includes a few of unknown SeX.
10-14 years.
15-19 yeas.

III. IMMUNIZATIONS AND CASES DURING THE 12-MONTH STUDY

The record of all medical care, whether for illness or preventive
service, affords accurate data on the frequency of immunizations
against diphtheria during the 12 months of the morbidity study.
The histories of prior iation refer to the whole life of the

indindual and the resulting percentages tend to average out the peri-
ods of high nd low immunization rates. The record for the 1 year,

I In 1929 and 1930 only about 10 percent of Baltimore preschool children had been immunized against
diphtheria, but In 1985 about 45 percent had been immunied; not much change had occurred in the per-
cent of te 5- year group that had been immunized (Baltimore City Health Department Report, 1935, p.
98). In 1920 and 10 one-fourth to one-third of Detroit preschool children had been immunized against
diphtheria but in 1935 nearly 60 percent had bee immunized. As in Baltimore not much change had
occurred in the pernt ofthe 5-9 year group that had been immunized (City Health, Bulletin of the Detroit
Department of Halth, July, 1936, p. 4).
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although more accurate than the history data, may represent more
frequent or .less frequent immnations than the average over a
period of years. Even the average over a period of years may not
represent the true expectancy. In fact the frequency of diphtheria
immunizations has been changing so rapidly in recent years that any
estimate of an expected rate would probably be unreliable even for the
immediate future.
As a test of the representativenes of the study year, the current rates may be

cumulated to approximate a curve of imunization histories that would result
from the repetition year after year of the current diphtheria immunization rates.$
Conversely, an approximation of the annual immunization rates per 100 for given
years of age may be obtained from the cumulative curve by computing differ-
ences between the percentages immunized for succesive ages.

It was pointed out in connection with figure 1 that the history of diphtheria
immunization reaches a maximum at 9 years, after which the curve declines
and thus ceases to resemble a cumulative curve such as would be expected if
the immunization of children had been practiced for a longer period of years.
However, a comparison of the cumulative curve and current rates may be made
for children up to 9 or 10 years of age.
The cumulative curve of diphtheria immunization histories indicates that

30.7 percent 9 of children have been immunized by the time they reach their
fifth birthday and the cumulation of the current rates up to 5 years of age gives
23.5 percent. To put it in another way, the cumulative figure of 30.7 percent
by 5 years indicates an average annual rate for children under 5 years of 61.4
per 1,000 as against the observed rate of 48.1 per 1,000.

Carrying the procedure to 10 years of age the history curve indicates that
43.1 percent were immunized by the tenth birthday and the cumulation of the
current rates gives 38.3 percent. If one deducts from the 43.1 percent who
have been immunized by the tenth birthday the 30.7 percent immunized before
the fifth birthday, there are 12.4 percent immunized between the fifth and
tenth birthdays or an average annual rate of 24.8 per 1,000 as compared with
an observed current rate at these ages of 29.2 per 1,000.

The current immniations per 1,000 for children under 5 years
of age amounted to about 80 percent of the average for years im-
mediately preceding the survey, but for children 5-9 years of age the
current rate was slightly above preceding years. When the age
group under 10 years is considered as a whole, the average im uniza-
tion rate for the period of the study was 38.3 per 1,000 children as
compared with 43.1 for immediately preceding years.
In view of the fact that nurses were collecting the data in this

study and may have suggested immunization in the course of their
visits with the mother, it is rather surprising that the current rate is
slightly less than that of preceding years. It suggest's, however,

8 The method is valid only if all of the current immunizations are first Immunizations, an assumption
that seems approximately true up to 10 years of age.

' The figure 30.7 percent who have been immunized by 5.0 years of age Is a straight line interpolation
between 28.5 at 4 years and 32.8 at 5 years of age at last birthday, which represent children of an averag
age of 4.5 and 5.5 years, respetively. For 10.0 year the fre for 9-year.olds (9.5 yar) was used
the curve begins to decline at 10 years of age.
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that the association of the nurse-enumerator with the health depart-
ment did not affect the data as much as might have been expected.

AGE AND SEX

Figure 6 shows diphtheria immunizations during the study year
per 1,000 persons in specific age and sex groups (table 11). In the
curve as plotted for both sexes the first point represents children
under 6 months and indicates that few immunizations are done
before infants reach that age. However, the maximum immuniza-
tion rate occurs among infants from 6 to 12 months of age, with the
rate only slightly less for the 1-year-olds. From the maximum the
curve declines almost without interruption as age increases. This
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TIGuiR 6.-Annnal diphtheria immunizations per 1,00 persons of specific ages for each sex-8,758 canvassed
white families in 18 State during 12 consecutive months, 1928-31.

age curve is rather surprisingly ideal in that immunization at an
early age has been extensively advocated to give the child immunity
before the time of greatest risk of attack. In table 12 immunization
rates are shown by geographic area, and in table 13 they are shown
for cities of different sizes. In each category immunizations in the
preschool ages were more frequent than in the school ages. Although
the numbers were small in some areas, age specific rates (5-year
groups) were computed for children in four sizes of city classes for
each of the four geographic areas. Throughout these various classes
of communities the tendency was clear for current immunization
rates to be higher among preschool than school children.

In former years it was common practice for emphasis to be placed
on immunizing the school children, probably because of the greater
ease of reaching them in school. It is possible that the connection
of the nurse-enumerator with the health department led her to
suggest immunization to the mothers with infants and young children.
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but it has just been seen that this practice was not so extensive as
to make the total immunization rate excessively high for the study
year.

TABLU 12.-Annual diphtheria immunizations in four geographic sections 1 per
1,000 children of specific ages-canvassed white families in 18 Stats during 19
conseutive months, 1928-31

Immunizations per 1,000 Number of Immuniza- Population (years of
population per zyer tions lif)

ApInyearm

AD age under419.49 29.4 17.1 23.7 179 181 58 63 3,589 6,157 8,396 2,654

Under 2 -92 2 42.5 33.4 59.9 45 37 17 23 488 870 509 384
2-3 - 101.9 32.0 29.3 23.1 49 27 13 8 481 845 443 347

4-5 -50.9 40.4 31.0 35.2 28 87 15 13 550 915 484 360
6-9 -36.5 31.7 11. 5 19.4 37 57 11 15 1,015 1,77 959 772

10-14 -19. 0 13.3 2.0 &51 20 23 2 4 1,055 1,730 1,001 782

1 Apreceding paper (1) gives the number of families canvassed in each State classified acoording to the
size of the city of residence. The States included in the survey were as follows:
Northeast: New York, Massachusetts, Connecticut.
North Central: Illnois, Ohio, Michigan, Indiana, Wisconsin, Minnesota, Kansas.
South: District of Columbia, Virginia, West Virginia, Tennessee, Georgia.
West: Washington, California, Colorado.

TABLE 13.-Annual diphtheria immunizations in cities of different sizes per 1,000
children of specific ages-canvassed white families in 18 8tates during 12 con-
secutive months, 1928-31

Immunhations per 1,000 Number of immTni- Population (years of
population per year tions life)

Age in years 1- 1-~~~~-

8b tf88Eg-'s1R1Xn§04tb 40

All ages under 15- 32.2 28.1 30.2 30.8 178 117 98 88 6,535 4,158 3,2 2,861

Under 602.0 40.0 51.0 66. 9 52 26 22 22 839 652 431 329
2-8_-551.6 39.4 51.2 37.5 38 23 23 13 736 584 449 347

4- - 42.8 57.8 27.8 22.8 33 87 14 9 771 640 56 404
6-9 -27.9 20.4 29.5 28.5 45 24 28 23 1,611 1,176 950 806

10-14 6.3_________________ 8 12. 1 21.5 10 7 11 21 1,578 1,106 909 975

In view of the known shift from the immunization of children in
the schools to a definite attempt to reach the preschool child, the
age curve of diphtheria immunizations is a rather artificial and
changing one. The reports of the New York State Health Depart-
ment (16) show, in 5-year age groups, the number of known immuniza-
tions in New York State exclusive of New York City for each year
since 1926. In 1926, 17 percent of the immunizations were among
children under 5 and 53 percent were among those 5-9 years of age.
Each year the percentage of the immunizations of children under
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5 years has icreased until in 1935, 63 percent were under 5 years
a only 29 percent were 5-9 years of age. According to the State
report, immunization rates in 1929-30 (the time that data for the
present study were collected) were higher for the school than for the
preshool ages (table 8).
The frequency of immunizations at specific ages for each sex is

shown in the right half
of figure 6 (table 11). Annual fam;ly incorn
The age groups used are I _ 000
somewhat broader, the 2 t A,BOO 4bu "ndo 2,000

I *2ooo * ' 30 0Ofirst point representing 4 o 000 000
infts under 6 months Ssoo ard over
and the second point 6
months but under 8
years. Both sexes show j120
low rates for children 0oo
under 6 months and 8
both likewise show the so

highest rates for the (0-
youngest group above s
6monthsofage. Inthe ;40
vaxious ages above 6 *i_
months, immunizations E ,0
are slightly more fre.. A. 0 ~ 13~ 93 24
quent among girls than All ages i-nder5 5-9 0-.
boys but the differences under 1s years years years.
are not statistically sig- FIGURE 7--Annual diphtheraimmunizatsons per 1,000 persons of

lwflc age In canvassed white famiies of differet income leva
nificant.18 There would in stte duri 12 consecutive months, 1928-3L
seem to be no reason
to expect differences between the sexes with respect to immunization
rates at these early ages.

FAMLY INCOMB

Considering children of all ages under 15 years, diphtheria inunm-
zations increase from 27.2 per 1,000 in families with annual incomes
of less than $1,200, to 49.7 among persons with family incomes of
$5,000 or over. Figure 7 and table 14 show rates by fanily income
for children of three age groups. Among preschool children (under
5 years) the increase in immunation rates with income is marked;
the lowest rate, 31.6 per 1,000, occurs in failies with $1,200$2,000
annual income, with a slightly higher rate (37.4) in families with
incomes of less than $1,200. The rate in families with an income of
$5,000 or above (120.1) is approxmately four times the rate in the

1s The tet applied was the probable error of the difference between the two series of rates (in the several
ag groups) as outlined by Dr. Lowel J. Reed (98).
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$1,200$2,000 income group. For the school ages there is little
variation in imm ization rates in the several income classes.

VARIATION IN SPECIFIC LOCALITIES

It has been seen that some sections of the country have higher
immunization histories than others (fig. 3) and also that the current
immunization rates differ considerably in the several geographic
regions (table 12). An examination of data for individual surveyed
localities discloses that diphtheria immunizations during the 12-month
study were concentrated in rather few communities but not to such a
degree as either typhoid immu ations (8) or smallpox vaccinations
(7). Of the 119 localities with 10 or more families under observation,
18 localities, or 15 percent, including 12 percent of the families, con-
tributed 51 percent of the current diphtheria immunizations. The
other 49 percent of the immn izations were contributed by 40 per-
cent of the communities while the remaining 45 percent of the
communities, including 30 percent of the families, reported no
immunizations among the surveyed families during the study year
(table 15).
TABLE 14.-Annual diphtheria immunizations per 1,000 children of 8pecific ages in

canvassed white families of different income levels in 18 States durzng 12 consecutive
months, 1928-31

Immunizations per 1,000 Number of immuni- Population under obser-
population per year zations vation I

Annual family income All A Un AUl
ages Under Un014ae-~1- agesUn
under a under do under dotr 5- 1

15 15 15

Under$1,200 -27.2 37.4 26.7 15 3 73 36 25 12 2,681 962 938 783
$1,200 but under$2,000- 24.3 31.6 27.5 9.9 148 70 60 16 6,006 2,216 2,178 1,612
$2,000 but under$8,000- 29.2 48.2 26.3 9.8 114 66 37 11 3, 897 1,370 1,409 1,118
$3,000 but under$5,000 45.5 86.5 43.6 5. 8 77 40 28 8 1,691 532 642 517
$5,000 and over-49.7 120.1 3L 9 13 9 69 40 16 7 1,389 883 59 M0

I Nearly all persons were under observation the entire 12 months. For births during the study an adjust-
ment was made to reduce their observation period to full-time years of life.

TABLE 15.-Percentage of localities, of families, and of diphtheria immunizations in
places with considerable numbers of immunizations, wvith few and with no
immunizations in the surveyed group-canvassed white families in 119 localities
with 10 or miore families under observation during 12 consecutive months, 1928-31

Percentage otf- Number of-

Diphtheriaimmunizationsinthesurveyed
families during the year of the study LoTi- Families Immui- Locali- Families Immuni-

ties zations ties zations

All localities -100.0 100.0 100.0 119 8,713 487

Localities with a considerable number of
immunizations (10 or more per 100
families) -1 1 11.8 51.4 18 1,092 250

Localities with few immunizations- 39.5 8 7 48 6 47 5,113 237
Localities with no immunizations-44 29.5 - 54 568
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No intensive study was made of a possible relationship between the
prevalence of diphtheria and the time or frequency of immunization,
but a cursory examination of the data indicates that the presence
of a diphtheria case in the community did not stimulate immuniza-
tions to the extent that a smallpox case stimulated vaccinations (7).
The longer period necessary to complete the three injections and

wJuy &Spt. Oct. Nov. De AXn. Teb. *at Ap F% Jne L7

Fiouaz 8.-Peroentage of immunizations and of diphtheria cases and
deaths in each month (30-day basis)-immunizations in the surveyed
families in 18 States, 1928-31; cases and deaths in the general population
of 18 States, 192930.

acquire mmunity
makes the proce-

dure less applicable
in the face of epi-
demics.
An interesting

difference occurs in

the age distribu-
tion of diphtheria
mmunizations in

communities hav-

ing a considerable
number of immun-
izations and in

those with few immuiations. In the group with considerable
numbers, only 28 percent of the immunzations are among children
under 3 years of age and 45 percent are in the school ages of
6-14 years. In the communities with few immunizations, 43 percent
are among children under 3 years, with only 24 percent in the 6-14
year group (table 16). Although less frequent, immunizations that
arise from individual initiative are apparently done at earlier ages

than those stimulated by immuiization campaigns.

TABLE 16.-Age distribution of diphtheria immunizations in communities with
considerable numbers and in those with few immunizations-canvassed white
families in 119 localities with 10 or more families under observation during 12
consecutive months, 1928-81

Percntage of immunizations that Number of immunizations
were in each age group

Immunizations in surveyed
families during the year of _
the study ABl Un- 15 All Un- 15

35-9 1014 and _0_14j__d
age der 3 over ages der 3 ov14ver

18 localities with a considerable
numberof Immunizations (10
or more per 100 families) 100.0 28.4 25.2 30.4 14.4 1.6 250 71 63 76 384

47 localities with few immuni-
zations -100.0 42.6 32. 5 18.6 5. . 8 237 101 77 44 13 2

SEASONAL VARIATION

Diphtheria cases and deaths are more frequent in the fall and
winter months (October-January) than in other seasons of the year
(fig. 8 and table 17). In the communities under study there seemed

I I I I I I I I I I

XP.t.e in totalpopbn

p.pultiw. *

,I , lINbiwe;insm urveYi4 Pp"1latOM

n . . . . . . . . . .
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to be little relation between the season of immion and the
seasonal prevalence of diphtheria. The data indicate a double peak
in the frequency of immumationsne in November and the other
in May. However, it cannot be said that this double peak represents
a tendency that would be expected to repeat itself."

TABLz 17.-Seasonal distribution of diphtheria immunizations in the surveyed
families and of diphtheria cases and deaths in the general populaion

Num- ta in eh month (corncd to 0Oday basis)

Diphtheria immunizatIon
n the surveyed pODUlaf
ton 192841 all loWItis 487 100.0 6.7 &56 6.5 10.2 13.S 7.1 5.8 &5 5.4 9.0 135 I8

DiphtherialIn the total
population of the 18 sur-
weyd State, based on
emedar yas 1929-30
Cas ---------- 81,-76 100.0 5.8 4.7 6.0 10.4 11.8 10.4 10.6 9.1 8.6 8.3 7.8 7.0
Deaths6 ,720 100.0 5.1 5. 6&1 ILl 11.9 11.1 11.5 9.2 8.0 7.8 66 .2

Diphtheria in the total
population of contlnn-
tal United States:
Based on lear
years12-0
Cases151,941 100.0 4.6 4.8 7.0 11.9 13.3 10.8 10.3 8.7 8.2 7.5 9 50
Deaths-14.085 100.0 4.3 5.2 6.8 12.4 13.5 12.3 11.7 9.0 7.4 6.7 &6 &52

Based on wmedians for
the 7 years 1922-28:
Cases- 108176 100.0 4.9 4.9 7.1 11.8 12.7 11.1 10.5 9.7 8.1 7.2 5. 5

' Cases from Notiflable Diseases in States (17) and deaths trom Mortality Statistics (9). supplemented by
Btate reports (17) for South Dakota in 1929 and Texas in 192 and 1930.

DIPHTHERIA IMMUNIZATIONS IN HOUSEHOLDS ATTACKED BY THE DISEASE

Immunizatior prior to the 8tudy.-Of the 321 individuals in the 57
attacked households, 45 persons,iIa or 14 percent, gave a history of
artificial immunization, with no case prior to the study, as compared
with 16 percent in the whole surveyed population. Of the 321 indi-
viduals, 19 persons, or 5.9 percent, had been previously attacked, as
compared with 6.3 percent in the whole surveyed population.

Considering only persons under 15 years of age, there were 172 such
individuals in attacked households and 36 of them, or 21 percent,
had been previously immunized, as compared with 32 percent in the
whole surveyed group; 10 of the children under 15 years, or 5.8
n Te peak in immunizations which ocu in the autumn Is quite largely the result of 39 immunizations

among 91 families in a Kan town of 14,000 population, which appears to he associated with a thrated
outbreak of diphtheria. Of two diphtheria cases reported to the local halth dptment during 1929, one
occurred in October and the other in November. Of the 39 immunizations in the surveyed hmilIes, 9
wer In October and 28 in November. The high concentration of immunation in the months when
ase occrred suggests that the immunizations may hays been stimulated by this threatened epidemic.
If these 39 immunizations are eliminated, the fall immuniztion peak is almost eliminated, but the spring
peak seems to represent a more widespread tndency to do immunizations at this season of the year without
reard to the presence of diphtheria in the community.
"& One other person who had no immunization or case before the study was immunized during th.- study

and later had an attack. In the tables on attacks during the study, this person is counted as having a
prior immunization.
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percent, had been previously attacked, as compared with 3.3 percent
in the whole surveyed group.

Immunizations during the 1S-month study.-Of the 116 children
under 15 years of age in attacked households who were themselves
not attacked, 21 children, or 18.1 percent, were actively immunized
(exclusive of antitoxin injections) during the study year, as compared
with 3.1 percent among children of these ages in the whole surveyed
group. The presence of a case in the household seems to have
stimulated immunizations that would not have occurred otherwise.
Of the 74 cbildren under 15 years of age in attacked households

who were themselves not attacked and who had not been previously
immunized or attacked, 20 children, or 27 percent, were immunized
during the year. Of these 20 children, 16 also had antitoxin.
Of the 42 children under 15 years of age in attacked households

who were themselves not attacked but who had been previously
immunized or attacked, 1 child (2.4 percent) was immunized during
the study year.
Of the 116 children under 15 years of age in attacked households

who were themselves not attacked, 37 persons, or 32 percent, received
antitoxin. Of the 74 children under 15 years of age in attacked house-
holds who were themselves not attacked and who had not been pre-
viously immunized or attacked, 33 persons, or 45 percent, received
antitoxin.

DIPHTHERIA CASES IN THE OBSERVED POPULATION

Rates based on attacked househol4s.-Among the 321 persons in
attacked households, the 70 cases 12 of diphtheria that occurred
amount to an attack rate of 21.8 per 100. Among the 172 children
under 15 years of age in attacked households, there were 56 diphtheria
cases, which gives an attack rate of 32.6 per 100.
Of the 70 cases of diphtheria, 59 were primary or first cases in the

household and 11 were secondary cases, that is, attacks among those
"2 The 70 cas of diphtheria occured in 57 households; 47 households had only 1 case; 8 had 2 cases, but In

2 households both cases had the saIne date of onset; 1 household had 3 cases; and 1 had 4 cases. Geograph-
ically the cases were distributed as follows:

Num- Num-
Num- Num. ber of NTum, Num- ber of
ber of ber of fami- ber of ber of fami-

state fmi- casesof lies State fami- cases of lies
lies at- diph- under lies at- diph- under
tacked theria obser- tacked therla obser-

vation vation

New York - - 29 82 1.710 Georgia -2 2 544
Ohio------------------- 6 8 1,148 Kansas-2 2 301
Virgnia 8 6 412 Michigan -2 2 329
Califormia 4 4 890 Massachusetts -1 2 287
Illinois 1 4 463 West Virginia -1 2 318
Indiana -2 8 494 District of Columbia.- 1 199
Colorado -2 2 386 Washington -1 1 551
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who were exposed to a case in the household. Deducting the 59
primary cases from the 321 persons in attacked households, there
were 262 persons exposed to these cases and 11 of them, or 4.2 percent,
were attacked.

TABLz 18.-Diphtheria attack rates among persons exposed to a case in the house-
hokd-67 attcked households among 8,768 canvassed white families in 18 States
during 12 consecutive months, 1928-31

A1 persons in household Persons with no hitory of artiflicial Im-munization or prior cm

Ae in yer Total Second- Total Second.
Total Pii peuons Second- a Total Pri- prsons Second- arymary I minus aryX attack mary minus ary attack

cam x WAcam ra perons c rmtoy cam raw
cases per 100 cases per 100

All ag -321 so 262 11 4.2 256 54 202 10 &0
All under i- 172 47 125 9 7.2 125 43 82 8 9. 8

Under 49 14 35 5 14.3 38 13 26 4 16 0
- -76 2X 52 4 7.7 57 22 35 4 11.4

10-14 -------- 47 9 38 30--1.6 s 8 22---- 2.615-19 -------- 28 4 24 20 8 17 1
20 and over- 121 8 113 1 9 111 8 103 1 L0

I Two cases In a household with onset on the same day are both counted primary; sowndary Includes all
with a date of onset subsequent to the first cas.

Considering in a similar way those persons under 15 years of age
who were exposed to a case in the household, 7.2 percent were attacked.
Limiting the group under consideration still further to children under
15 years of age who were without prior attack or immunization, 9.8
percent of those exposed to a case in the household were attacked.
These various types of secondary attack rates are shown in table 18
for children of three age groups. A further restriction of the exposed
population to those with a positive Schick test would increase still more
the secondary attack rate, but no data on Schick tests are available
for the group surveyed in this study.18
The secondary attack rates among aRl children (table 18) are of the

same order of magnitude as those found by Doull (20, p. 399) for
Baltimore for the years 1920-23.
Among 82 children under 15 years with no prior imunization

or attack who were exposed to a case in the household, there were
8 cases, or a secondary attack rate of 9.8 percent. Among 43
children of the same ages with a history of a prior immunization or
attack who were exposed to a case in the household, there was 1
attack or a secondary attack rate of 2.3 percent.

t It is impossible to detennine from the record whether any child who had a secondary case had received
preventive antitoxin injections alter the first cme in the household occurrod; any statement about anti-
toxin being given such a chfld who had a ca may have referred to Its therapeutic rather than its preventive
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Inedenee in the sryed popuiation.-Of the 70 cases of diphtheria
in the surveyed population, 63 had their onset within the study
year and 7 cases began just prior to but were sick during the year.
The 63 new cases give an annual rate of 163 per 100,000 persons, as
compared with a reported average annual rate of 62 per 100,000
for the United States in 1929-30. Adjustment of the rate in the
surveyed group to the age distribution of the general population
brings it down to 130 per 100,000, a figure that is still more than
twice the reported case rate.
A canvass of over 27,000 families including nearly 120,000 indi-

viduals in various counties in Illinois (13, p. 28) indicates that 65
percent of the 232 diphtheria cases that occurred in that group
during 1929 were reported to the health department.14 If it can be
assumed that 65 percent of diphtheria cases in the country as a
whole are reported, then the rate for the United States would be about
95 per 100,000 as compared with 130 in the surveyed group. If a
larger percentage is reported, the discrepancy between the two rates
would be greater. It appears probable that the rate in the canvassed
group was exceptionally high.
Of the total of 70 cases of diphtheria, 64 occurred among persons

who had never been immunized, but 6 occurred amqng those who
reported a history of injections for diphtheria immunization. Of the
6 cases, the injections in 2 instances were done within 10 weeks
of the onset of the illness; in a third case the date of the injections
was recorded only as "1929" and the onset of the case was on Novem-
ber 12 of that year. Park, Willliams, and Krumwiede (27, p. 366)
indicate that the full effect of a series of injections cannot be expected
in all children before 2 to 3 months after the first injection. Thus
in 3 of the 6 cases with prior injections, there is some doubt
whether sufficient time had elapsed for the development of im-
munity. In the other 3 instances the cases occurred a year or
more after the injections had been given. The data did not include
results of Schick tests subsequent to the injections; since it is known
that in a small proportion of children the usual number of injections
does not produce a negative Schick reaction, one would expect some
susceptibles in the group with a history of injections. In the com-
putations that follow, all of the 6 cases under review are considered
as occurring among the immunized group, although three of them
are doubtful.

14 In a group of 68 southeasrn counties with full-time health officers, 84 percent of 568 diphtheria
cases located by similar surveys were reported to the health departments. (Communicable diseases and
activities for their control in the Brunswick-Greensville area. Brunswick-Greensville health administra.
tion studies no. 7. By J. 0. Dean and Elliot H. Pennell. Pub. Health Rep., July 24, 1936. (Reprint
No. 1761.)
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TABLE 19.-Age incidence of diphtheria in the total observed popultion and in tha
part of the populion which had no history of an artifiial immunization or a
cae-canvaesed white families in 18 States, 1928-S1

Age

All under
ages 15 Un- 46

yes de 2-3 4-6 -7 8-9 10-14 1a-19 20-24 2|-44 and
2 over

o obovd ppon:
Number of ons (y
oflife)----------- 38,544 15.79 22512,116 2,8182, 2.2144,86, 2,I191 8,822

NumberofOms-70 8---9 12 13 10 9 14 1
Annualoa ratepe 1,000. L 8.5 3L 25 5.15.L88 4 1L 97L 2 L 120 0.3 0 17

Pons with no h of
atifical imm a or

Number of prso (yea
oflife)- 230,408210,40922,0691 341,5831,=331,181 26402X2871,88010,4015l318

Number otcase-64 51 2 9 11 12 9 8 4 4 4 1
Annual cas rate pw 1,000. 1 4.90 0.9 65.1 7.08 9.01 7.2 &08 L 7 2.16 0.38 0.1

I'All ages includes a few of unknown ag.
$ "Under 8 years" Includes 1"Yrs of l for the 761 children born during the study who are excluded

Ihm the history ofImmunization tables because the histories are recorded as of the begjnning of the study
befoe thes children were born. Since they are exposed to the risk of attac, theybonin any table ol
awmnt rn.

Table 19 shows diphtheria rates for the total population and for
persons who gave no history of a prior case or artificial immuniation.
Since no data are available on Schick test results, the latter is the
nearest approach which can be made to a nonimmune group, but
it would include many who have become immune by natural proc-
esses. In table 20 the current incidence of diphtheria in the im-
mlnized group is compared with that among persons with no history
of a prior case or immunization. Since the two groups differ ron-
siderably in age composition, it is necessary to correct the rates for
these age differences. When this adjustment is made, the rate for
those with a history of immunization is 0.43 per 1,000, as compared
with 2.10 among those who had not been immuied or attacked. To
put it in another way, the number of cases occurring in the group which
had been immunied was only 20 percent of the number expected if
the rates had been the same as in the group not previously immu-
nized or attacked. A computation of the probable error of the ex-
pected number of cases indicates that the difference between the
immunized and nonimmunized groups is statistically significant.
A similar computation was made for persons who had been pre-

viously attacked by diphtheria. No cases occurred in this group,
while the expected number was four. The number of persons in-
volved was rather small, and the difference between the actual and
expected number (four cases) is not statistically significant as judged
by its probable error.

Similar computations were made for persons under 15 years of
age, with adjustment for age differences within that group (table
20). Although the rates for these ages are higher than for the total
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population, the relationships are approximately the same as desribed
above for all ages.

TABLu 20.-Annual inoidens of diphtheria in nonimmunized and immunized
groupe of the surveyed populaton-:anvassed white famitie in 18 State. during
19cs ecutive month., 1928-31

mOa ras per 1,000 Expected
____________ number of Ratio of

NumbW ~~~~~~~~cases ifNumerActual there hod
Group ofNnpeersonan nobshis-

sevatlon Crude Adjusted' o c m unizationPlm t
|servation~ ~ ~ ~ ~ ~~ mfato PIOmOAW|°wI

AB age

No history of immunization or prior
cam-- -,408 2.10 2.10 64 1.0

History of immunization but no prior
--6,002 L 00 .43 30 .20

Hbtoryofapriorcase ------------------ 2,012 _ .._.

All ages under 16 years

No history of immunization or prior
--10,409 i 90 4i90 51 51 L 00

History of immunization but no prior
cae- 4,869 L 03 .87 5 .18

History of a prior case --------------- 502 --- 0

I Adjusted to the age distribution of the group with no history of immunization or case by the method of
expected cases as outlined in Pearl's Medical Biometry and Statistics (2d ed., pp. 265-269). Since the rates
In the group with no history of immunizations were used as the standard age-specific rates in the adjust-
ment process the crude and adjusted rates for this group are the same.

I Of the 6 cas with prior immunization, 3 received the Injections within a few months of the onset of
the illnss, and thus the diseas may have been contracted before a sufficient time had elapsed for the
development of an immunity. Of the 3 doubtful cases, 2 were under and 1 was over 15 years of age. Se
text for a more complete discussion.

Expected cases obtained by applyin age-specific rates (table 19) for persons who had never been im-
munized to the numbers of rons in the various ages in the group under consideration.
The signcance of the dfference between the expected and actual number of cases for a given groupwas

tested as follows: (a) An expected rate was computed by dividing the expected cases by the number of
persons in the group; (b) the standard error of the expected number of cases was computd by the formula
q-4sapq, in which n-number of persons in group, p-expected rate per person, and q-1-p; (c) difference
between actual and expected number of cases, z, was divided by the standard error, *, as computed above;
(d) from tables of, in Pearl's Medical Biometry and Statistics (2d ed., p. 440), the probability of a chance
deviation as great as, or greater than, that o ing in this case was obtained.
The results indicate that the actual cas are significantly lower than expected for those who had been

artificially immunized (all ages and also under 16 years), but not for those with history of a prior case
(neither age clam). The number of individuals in this group is too small to obtain reliability when dealing
with as small a rate as that for diphtheria.

AGB AND SEX INCIDENCJ O1 DIPHTHERIA AS REPORTED TO STATE HEDALTH
DEPARTMENTS

The 70 cases of diphtheria in the surveyed population are sufficient
to give only a general picture of the age incidence of the disease (table
21). However, a number of State health department reports show
the age distribution of reported cases. Table 22 and figure 9 show
the age incidence of diphtheria (single years to 10) in Alabama and
New York State. The reported rates are quite different in the
two States, but the curves are drawn on scales that afford an accurate
comparison of the relative age curves. In Alabama the peak incidence
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comes at 3 to 4 years of age, with a secondary peak at 6 years, which Is
presumably associated with school entrance. In New York the
incidence has a single peak at 6 years; after this maximum the decline
is more gradual in New York than in Alabama.

o0 ai to te to 0 5 so 's mu
Ago A"

FIGURz 9.-Ag incidence (in singleyrs to 10) ofdiphtheriaasreported to helth departments in Alabam
and New York (exclusive of New York City, Bufao, and Rochester), 1929-0. (Scae are so made that
the rate for all ages under 15 years reprsents an interval on the vertical sal that corresponds to approxi-
mately 10 years on the horizontal scale.)

T"LE 21.-Annual incidence of diphtheria among males and females of 8spcifc
ages-canvassed white families in 18 State during 19 conecutive month.,
1928-81

Annual case rate pe Number ofc Population (yam of
1,000 Nmeofcmlife)

Age in years
Both Both Mal Fee Both Mal Femal
sexes'Imale Female mlFeaeMu'IMleFmf

a aggsI _- - 1.82 L 96 L 68 70 37 33 1,44 '18 ' 19,67
AH ages under1e __-_ &55 4.16 193 s6 83 23 15,796 7,929 7,846

Under 2 e _- L 33 '296 '1.90 S56 2,251 I1 L
2- S~~~~~ 4.25 {~~~2L9 25 Ss 1162_-------------- 4.258 8 6.57 82. 92 129 1

I 65 1,3 18 J
1676 44-5----------------- is 12 2,18 '1,675 £1,715

67 __ & 1 & 31 i 82 13 12 11 2,229 ,2B2 2,2818-9------------- 4.52 j{ 10 (2,214 226
10-14- L 97 2.17 L 76 9 5 4 4,68 2, 301 2,267
15-19 - L .L 31 L 97 5 2 3 8,050 1,527 1,23
20-4t--------.--771 .2 .g { 2 7 j 709 10,135 andor - .26 3 1752 1 10

'"All ages" includes some ofunknown age; "both sexes" includes some of unknown ex.
'Under 3 years.

*85- years.

Data for Alabama and Michigan (table 23) are available by sex
and age. In figure 10 rates are plotted by sex in 5- and 10-year age
groups. Again a definite difference appears between the southern
and northern State, with a greater concentration of cases in the
younger ages in Alabama than in Michigan. This phenomenon has
been discussed by both Doull (21) and Dauer (19).

I
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ALABAMA (WHITE) _35- MICHIGAN

Male 4ge0

4250

Pemale 1
"tl 50

I100

~5
It 0

0 10Zo 30 40$000o i0o o3o 4ao 060
Age Age

FIGURE 10.-Diphtheria Incidence at specific ages (5- and 10-year groups) for each sex, based on cas
reported to health departments of Alabama and Michigan. (Scales are so made that the rate for all ages
of both sexes represents an interval on the vertical scale that corresponds to approximately 20 years on the
horizontal scale.)

TABLE 22.-Age incidence of diphtheria in Alabama, New York,' and Connecticut-
based on cases reported to health departments,2 1929-30

Annual caw rate per 100,000 Number of cases reported in the 2 years

Alabama (white) Both sexes Alabama (white) Both sexes
Age in years

Both Ml FeaeNew C'on- Both Ml FeaeNew Con-
sexes Ml FeaeYork nect- sexesealeYork neat-icut icut

All ages -83.9 81.5 86.4 25.9 5 5 82,855 ' 1,398 ' 1,457 2,464 ' 1,752
All agesunder l5-- 208 8 206.2 211.4 71.9 142.8 2,565 1,289 1,276 1,774 1,272

Under 1-130.9 167.2 93.1 34.2 80.8 106 69 37 49 40
1 _- _311.5 340.9 274.5 68.7 47.6 246 140 106 100 24
2-399_--_- . 3 430.8 366.6 82.8 235.0 333 183 150 130 128
3--- -- 437.8 451.1 424.1 98.0 205.2 379 198 181 157 114
4- 435.5 402.6 409.7 103.4 194.7 357 168 189 165 109
5-6 284.8 272.8 297.0 111.5 212.4 245 119 126 188 126
6- 366.5 313 0 421.9 115.6 230.6 315 137 178 194 137
7-- - - 198.0 187.4 198.7 97.6 165. 5 160 79 81 166 99
8- 145.7 153.3 137.9 75.3 187.0 129 69 60 133 119
9- 103.1 93.1 113.4 77.4 127.3 87 40 47 135 80

Under -345.0 361.4 327.9 78.5 156.1 1, 421 758 663 601 415
5-9 -218.8 20412I.3.9 95.2 183.9 936 444 492 816 561
10-14 -53.5 44.0 63.4 42.3 92. 5 208 87 121 357 298
15-19 -._----- 16.0 11.9 20.1 20.7 38.8 59 22 37 163 115
20-24 -_15.- 1 14. f6 15.5 18.3 34.5 49 23 26 137 91
25-34------------ t11.4 5.5 17.1 13.8 22.5 55 13 42 195 109
35-44-6. .33 57.8 6.8 1 '12 r 25 10 15 97 845-54 -4.------ 9 4.3 5.6 4.8 122 15 7 8 SSJ 1
BB and over- L 6 L 9 1.3 2.8 J 5 3 2 43

Exclusive of New York City, Buffalo, and Rochester.
' Data from annual reports of the respective State health departments (10, 15, 16).
I "All ages" includes some of unknown age.
'35-49.
6 50 and over.

1062890-36-3
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TABLE 23.-Age incidence of diphtheria in Michigan, California, and Mississippi-

based on cases reported to health departments,' 1929-S0

Annual case rate per 100,000 Number of cam repord In the 2 years

Michigan Both sexes Michigan both sexes
Age in yers -_____

Both Male Femal Ca- Missis- Both Male Femal -0M5
sexes MaeFmkformua gp sexes Ml Feaefornia ip

AU ages-80.8 74.6 87.5 .53.7 121.8 27,824 ' 3,760 ' 4,084 '8,093 2,429
All ages under 1B. 197.8 200.9 194.6 166.2 816.4 ,862 2,864 2, 4,305 2,211

UnderS. - 197.5 210.7 183.8 16.0 438.0 1,831 995 836 1,346 1,020
--9- 2K86 281.6 287.6 226 0 404.1 2,771 1,390 1, 881 2,122 984
10-14 - 105.4 1OL 2 106.6 96 7 93.1 960 479 481 837 207
15-19 64.---___ 0 44 9 62 8 4L 3 80.3 449 188 261 364 65
20-24 -6 1 46 4 75.3 32 7 27.6 503 193 310 311 62
25-34----------- 37.6 24.7 620 23 1 17.1 608 210 398 462 48
36-44 -22.3 12.8 33.7 13.8 1.&2 328 102 224 251 35
45-54 - ___ 1.2 9. 1 17.9 5. 5 6 131 49 82 80 12
Mandover- 4.3 29 &57 3.0 3.0 48 17 31 49 6

' Data from annual reports of the respective State health departments (11, 14, 15).
3 "All ages" includes some of unknown agL

In the adult ages the rates for females are definitely higher than
for males, particularly in Michigan. The difference between the
sexes presumably reflects the greater exposure to the disease by
mothers who act as nurses for their children with diphtheria.
The concentration of diphtheria cases in the very early ages in

Alabama and presumably in other southem States (see data for
Mississippi in table 23) suggests that in the South effective protection
againtst diphtheria calls for immunization at earlier ages than would
be reasonably effective in the North, where the peak incidence occurs
later.

TABLz 24.-Annual diphtheria mortality and morbidity in the general population
offour geographic sedions of the United States, 1929O8, a reported to the hea4
departments of all State and of the Stae sampled in the survey

Annual death Annugal rW Number of Number of Number of
rate pw 100,00 ported cas desths in the eame reported ft

Geographic rate per 100,000 2 year In the 2y |

section Bur- AD Sur All Sur- AU Sur AU S-

| staetsates S tates s| states States StCteS

AB seeto------- & 04 & 74 614 61 9 6,720 14,0865 81,766 161,941 '18 49
Northeast '-4-- 18 6.37 660.2 73 1 1,U53 3, 25,534 8 313 3 9
North Cetral I -_ 6.38 '498 .L4 67.5 3,200 '8,841 36,546 44,115 7 '12
South -7.08 ' 7.61 56 7 6L 0 1,429 4 5,687 11, 531 46,182 5 " 17
White- 7.47 &345 () () 1,153 8,951 (a 6
Colored- 6.63 . 40 276 984 S 16

West I-331 a a0 49.8 47.8 4 861 8,815 261 3 11

'The 4 sections in terms of the U. S. Census geographic area and their diphtheria death rates in 1829-0
were as follows:

Northeast: New England (4.38) and Middle Atlantic (5.68).
North Central: East North Central (5.86) and West North Central (3.29).
South: South Atlantic (7.02) East South Central (8.50), and West South Central (7.27).
West: Mountain (4.47) and iaclfic (3.23).

2South Dakota was not in the registon area in 1929; deaths were obtained from State reports
I The Distet of Columbia is counted as a State.
4 Texas deaths from State reports are Included in the total but are not available by color.
& Oases not available by color.
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DIPHTHERIA MORTALITY AND CASE FATALITY AT SPECIFIC AGES

In continental United States 151,941 cases (white and colored) of
diphtheria were reported in the 2 years 1929 and 1930, an annual
incidence of 61.9 per 100,000. A total of 14,085 deaths registered 15
gives an annual mortality of 5.74 per 100,000 and a case fatality of
9.3 percent, a figure that is no doubt too high because of the incom-
pleteness of case reportiDg (table 24). To express it in another way,
there were 10.8 cases reported for each death registered. In a group
of 81 cities (17) with populations over 100,000 where reporting is
probably better but still incomplete, the average annual case rate for
1929-30 was 91.6 per 100,000, and the death rate was 6.45 per 100,000,
with a case fatality of 7.0 percent, or 14.2 cases reported for each
death registered. Green and Moorehouse (23) found for Cleveland a
case fatality of 6.8 percent by -excluding from the computation all
deaths that had not been previously reported as cases. Wood (30),
in studies in Pennsylvania, found a case fatality of 6.6 percent, and
an earlier study (18) from this office indicated a case fatality of
7.0 percent for cases under 15 years of age.

Diphtheria mortality varies considerably in different sections of
the country. Table 24 shows for 1929-30 death rates and reported
case rates for four broad geographic regions, with death rates for
white and colored shown separately in the South. In these years the
death rate was lowest in the Western region; the rates in the North-
east and North Central States were approxmately the same, but the
South showed a higher rate than any other region. The diphtheria
rate among colored persons, like many of the other communicable
diseases of childhood, was less than among whites.
Table 25 and figure 11 show diphtheria mortality by age and sex

in the white population of the registration States. The peak of
mortality comes at an earlier age than the maximum case incidence.
For both sexes combined the peak mortality occurs at 2 years of age,
and among males it occurs at 1 year. After the peak, the decline is
rapid with nearly all of the deaths occurring under 15 years of age.
The high mortality at the very early ages again emphasizes the

necessity for early immunization if it is to be effective in preventing
diphtheria deaths.
Among children under 5 years the mortality of males is somewhat

above that of females, but among adults the reverse is true. A
higher case rate for adult women has already been noted.

Table 26 shows case fatality rates for persons of specific ages in
five States. The variation fiom State to State is no doubt due in
part to the incompleteness of reporting of cases. The purpose of

is Mortality Statistics (9) supplemented by State reports (1?) for South Dakota in 1929 and Texas ir/1929
and 1930.
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the table is to show the relative cae fatality at different ages rather
than to compare States. In figure 12 these rates are plotted (single
years to 5) for Alabama and New York State. The percentage of
cases that end fatally is higher for infants under 1 year than at any
other age. Although there is a definite decline in case fatality as

age increases, the decrease is not as rapid for diphtheria as for the
other diseases of childhood (18).

0 5 eo 10 16 205 lo sa
A" ~~~~~A

FIGuRE ll-Diphtheria mortality at specific ages (single yeas to 5) for eah se-white popultion in the

--gI tonStates,#19-30. (Scles w 1so made that tl ra or nunderlyea tu an

Interval on the vertical scale that corresponds to apr ly 10 years on the hoizontal scale.)

TA-BLJc 25.-Anwnual diphtheria mortality at specific ape for each sex-white
persons in the registration States, 1929-50

Annual death rate per mIllion Numberofdeathsinthe2years

Age in years_
Both Mtale Fehal Male lna
sexes

Ml e2

sexes
MI

AHl ages I 57.4 89.4 5.8 11,357 , 298 4no
Allag ude15 _ 183.9 19 9 173.5 11,090 5,902 5,128

Under L ._ 20& 4 232.0 183. 9 753 427 826
1 425.4 478.8 90L 1,531 87 8 S 53
2 _- __- _ -_ - __ 442.2 472.6 410.7 1, 70 926 778

3 -_-2 419.8 370.01,5° 1 841 720
4_____ --- - -- 344.9 362.0 327.2 1,352 723 629

Under - - -364.4 393 9 333.9 6,901 3,795 3,10
- --- 167.2 167.9 166.6 3,496 1,780 1,118
1014---- 3L 4 32.1 3 8 6 327 306
16-19--------------------___---------- 9. 1 & 6 9.6 175 83 92
30-24 -_____-- .6 5.8 7.4 12 52 68
25-34 __--- - .0 4.6 7.8 190 78 117
35-44 _ --- 3 3.3 7.4 157 50 107
464- -- -6. 1 4.2 8 1 188 50 88
b5-64-------- ---5.9 4.6 7.3 89 36 53
6-74 -- -4. & 2 h38 37 14 23
7S and over _- -----5.0 3.7 6 1 17 6 11

'Registation States Included all excet Texas and South Dakota in 10 and al except Texas in 19
2"All ages" includes a few of unknown age.
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REACTIONS FOLLOWING IMMUZASION

Of the 487 diphtheria immnizations, only 6, or 1.2 percent, were
reported as being accompanied by reactions of sufficient severity
to cause loss of time from school or other usual activities or to result
in a consultation with a doctor."' The figure of 1.2 percent of the
diphtheria immunizations with reactions that caused disability may
be compared with 6.0 percent for smallpox vaccinations and 1.2
percent for typhoid immunizations.

35 ALABAMA (WHITE) NefEW YORK

30~~~~~~~
~25

20

No
Os~~ ~ ~ ~~~~1
5~~~~~~~~~~~~~~~'

o 5 10 Is 20 0 5 10 15 so
Age Age

FIGURE 12.-Variation with age (single years to 5) in the case fatality of diphtheria-deaths per 100 reported
cases in Alabama and New York (exclusive ofNew York City, Buffalo, and Rochester), 1929-. (Bcali
are so made that the rate for all ages under 15 yas represents an interval on the vertical scae that corr
sponds to approximately 10 years on the horizontal scale.)

WHERE IMUNIZATIONS WERE DONE

Of the 487 diphtheria imm zations during the study year, 57
percent were done in public clinics or by school physicians. This
figure may be compared with 52 percent for typhoid immunzations,
42 percent for smallpox vaccinations, 36 percent for scarlet fever
immunizations, and 3 percent of cases given cold vaccine. Of all
diphtheria immunizations done in public cinics, 90 percent were
free and the others paid a nominal or a full-price fee.
The percentage of diphtheria immunizations that were done in

public clinics increases from 54 percent under 5 years to 59 at 5-9,
and 71 at 10-14 years. Only six im nizations were done above
15 years. Of all diphtheria immunizations 4.9 percent were reported
as done by specialists and 7.4 percent had a visiting nurse on the case,
presumably to urge immunization.
1JIn 4 reactions there was a report of 1 or more days in bed, but hI the othe 2 cae consultation with a

doctor subsequent to the injections was the oZy basi for cissifying the pru as being sickc.
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IV. SUMMARY

Information on the history of artificial diphtheria immunizations
and cases at any time and more detailed records of diphtheria immuni-
zations during a 12-month period between 1928 and 1931 were
obtained on 8,758 white families in 130 localities in 18 States. Each
family was visited at intervals of 2 to 4 months to secure the data.
The surveyed families include representation from nearly all geo-

graphic sections, from rural, urban, and metropolitan areas, from all
income classes, and of both native- and foreign-born persons. The
proportions of these various elements included are not identical with
those in the population of the United States, but the variations are
not generally large. In other respects, also, the surveyed group is
not dissimilar to families in the general white population of the
United States.

Considering the whole group, 43 percent of 9-year old children
gave a history of an artificial diphtheria immunization; above this
age the percentage declined until at 20-24 years only 5 percent gave
such a history. At 20-24 years, about 7 percent gave a bistory of
an attack of diphtheria (fig. 1).
Boys and girls show about the same percentages with a history of

diphtheria immunization. Boys under 10 years gave more histories
of attacks than girls (fig. 2).

In the Northeast and the South the percentages of persons with a
history of diphtheria immunization were somewhat higher than in the
North Central and Western regions. The South was also high in
histories of attacks, but the Northeast was low (fig. 3).

Histories of diphtheria immunization in the localities here studied
were as frequent in rural as in urban places. Histories of diphtheria
attacks were most frequent in large cities and least frequent in rural
areas (fig. 4). This situation was true for each of four broad geo-
graphic sections (fig. 5).

Artificial diphtheria immunizations during the 12 months of the
morbidity study amounted to 30.5 per 1,000 children under 15 y6ars
(fig. 6).
The frequency of diphtheria immunizations of children of the

preschool ages increases regularly with family income; in the school
ages the frequency of immunizations does not show any consistent
relation to income (fig. 7).
About half of the diphtheria immunizations during the study year

were done in 15 percent of the localities.
The peak of diphtheria case incidence occurs at a younger age in

the South than in the North (fig. 9).
The peak of diphtheria mortality in the registration States occurs

at 2 years of age (fig. 11). The maximum diphtheria case fatality
occurs among infants under 1 year of age (fig. 12).

1771



Dbemb 1.Ia s 1772

V. REFERUNCUS

A. PRUCUDING PAPBS rN TRW SZRIU

(1) Collins, Selwyn D: Causes of Illness in 9,000 families based on Nation-wide
periodic canvass, 1928-31. Pub. Health Rep., Mar. 24, 1933.
(Reprint 1663.)

(2) Frequency of health examinations in 9,000 families, based on
Nation-wide periodic canvasses, 1928-81. Pub. Health Rep., Mar. 9,
1934. (Reprint 1618.)

(8) Frequency of eye refractions In 9,000 families, based on
Nation-wide periodic canvasses, 192831. Pub. Health Rep., June 1,
1934. (Reprint 1627.)

(4) : A general view of the caus of illnes and death at specific
ages, based on records for 9,000 families in 18 States visited periodically
for 12 months, 1928-31. Pub. Health Rep., Feb. 22, 1935. (Reprint
1673.)

(5) : Age incidence of illness and death considered In broad di s6e
groups, based on records for 9,000 families in 18 States viited periodically
for 12 months, 1928-31. Pub. Health Rep., Apr. 12, 1935. (Reprint
1681.)

(6) : Age incidence of specific causes of Mllness, based on records for
9,000 families in 18 States visited periodically for 12 months, 1928-31.
Pub. Health Rep., Oct. 11, 1935. .(Reprint 1710.)

(7) : History and frequency of smallpox vawcinations and cases in
9,000 families, based on Nation-wide periodic canvases, 1928-31. Pub.
Health Rep., Apr. 17, 1936. (Reprint 1740.)

(8) : History axLd frequency of typhoid fever immunizations and
cases in 9,000 families, based on Nation-wide periodic canvasses, 1928-31.
Pub. Health Rep., July 10, 1936. (Reprint 175&)

B. OTHER REFERENCES

(9) Annual mortality statistics for the United States, 1929 and 1930, U. S.
Bureau of the Census. Government Printing Office, Washington, D. C.

(10) Annual reports of the Alabama State Board of Health.
(11) Annual reports of the Califoria State Department of Public Health.
(12) Annual reports of the Connecticut State Department of Health.
(13) Annual report of the Illinois State Department of Health for the year ending

June 30, 1930.
(14) Annual reports of the Michigan State Department of Health.
(15) Annual reports of the Mississippi State Board of Health.
(16) Annual reports of the New York State Department of Health.
(17) Annual summaries of notifiable diseases published as supplements to the

Public Health Reports (a) in States, 1929, Supplement No. 88, and 1930,
Supplement No. 104; (b) in large cities, 1929, Supplement No. 86, and
1930, Supplement No. 98; and (c) unpublished data.

(18) Collins, Selwyn D.: Age incidence of the common communicable diseases
of children. A study of case rates among all children and among children
not previously attacked and of death rates and the estimated case fatality.
Pub. Health Rep., Apr. 5, 1929. (Reprint 1275.)

(19) Dauer, C. C.: Morbidity and mortality from diphtheria in the South. Am.
Jour. of Hyg., vol. 23, no. 3, pp. 486-492 (May 1986).

(20) Doull, J. A.: Factors influencing lective distribution in diphtheria.
Jour. Prev. Med., vol. 4, pp. 371-404 (September 1930).



1773 mb 18 19

(21) Doull, J. A., Vaiation In the age distributions of mortality and morbidity
from diphtheria, scarlet fever, and certain other diseases in relation to
tlatude Am. Jour. of Hyg., vol. 8, no. 4, pp. 633-648 (July 1928).

(22) Flk, I. S., m , Margaret C., and Sinai, N.: The incidence of illness and
receipt and cots of medical cae among representative families. Publi-
cations No. 26 of the Committee on the Costs of Medical Care, University
of Chicago Press, 1933.

(28) Green, H. W., and Moorehous, G. W.: Corrected fatality rates in public
health practice. Pub. Health Rep., Jan. 24, 1930. (lteprint 1354.)

(24) Palmer, 0. T., Derryberry, M., and Van Ingen, P.: Health protection for
the preschool child; report to the section on medical service, White
House Conference on Child Health and Protection. The Century Co.,
New York, 1931.

(25) Park, W. H., and Dickson, A. J.: Diphtheria. Chap. CXLI in Abt's
Pediatrics, vol. 6, pp. 64-107.

(26) Park, W. H., Schroder, M. C., and Zingher, A.: The control of diphtheria.
Am. Jour. Pub. Health, vol. 13, no. 1, pp. 23-32 (January 1923).

(27) Park, W. H., Williams, A. W., and Krumwiede, C.: Pathogenic microor-
ganisms. Lea and Febiger. Philadelphia and New York, 1924.

(28) Reed, Lowell J.: Statistical treatment of biological problems in iradiation.
Chap. VI of Biological Effects of Radiation, Report of a Committee of
the National Research Council. McGraw Hill Book Co., 1936.

(29) Townsend, J. G.: Epidemiological study of the minor respiratory diseases
by the Public Health Service. Pub. Health Rep., Oct. 24, 1924. (Reprint
966.)

(30) Wood, H. B.: Case fatality of communicable disease. Jour. Prev. Med.,
March 1932.

SPOTTED FEVER, EASTEItN TYPE, ON VESSEL ARRIVING
AT LOS ANGELES HARBOR

The S. S. HoUywood arrived at Los Angeles harbor (San Pedro) on
December 5, 1936, from South American ports with two cases of
illness on board at first suspected to be typhus fever but later diagnosed
by the Los Angeles health department as spotted fever, eastern type.
The patients were taken to the Los Angeles County Hospital, where
they were placed in isolation. A third patient was landed from the
Hollywood by a Coast Guard boat at San Diego. This patient died,
and the case was diagnosed as pneumonia, but it is believed that it
also was spotted fever.
The HloUywood left Buenos Aires on October 16, and touched at

Santos October 22, Rio de Janeiro October 27, Bahia November 2,
Para November 12, Barbados November 17, Trinidad November 18,
and Balboa November 23. The first case occurred on October 31
and the last on November 19. The vessel is now in IOs Angeles
harbor, where it will probably remain throughout the duration of the
seamAe's strike. Up to December 11 no further cases had been
reported among the contacts.
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COURT DECISION ON PUBLIC HEALTH

City held liable for death eaou8ed by contaminated water supply.-
(Vermont Supreme Court; Boguski v. Mity of Winooki, 187 A. 808;
decided Nov. 4, 1936.) The defendant city at one time main-
tained a valve connection between the city water supply and a nearby
river in order to assure an adequate supply of water in the event of an
unusual fire. Somehow this valve was left open, thereby permitting
the river water to flow into the mains which carried the water for
domestic use. One Joseph Boguski contracted a case of typhoid fever
which was fatal. The plaintiff, his administrator, brought this action
against the defendant city, alleging that the deceased contracted
typhoid by drinking from the city's water supply. In addition to
proving that the river water was carried into the domestic water
supply, evidence was introduced to show that the river water was
polluted with colon bacilli; that typhoid bacilli are to be expected where
colon bacilli are found; that milk, fruit, or shellfish could not have
caused the infection in the deceased; and that at least seven of the
other cases of typhoid in the city could have been caused by drinldng
the polluted water of the city system. On the basis of this evidence
t.he judgment in the lower court was rendered for the plaintiff, and on
appeal this judgment was affirmed by the supreme court.
The court found that the circumstantial evidence presented was

sufficient to send the case to the jury, although it had not beenshownby
direct evidence that the river water was polluted with typhoid bacilli.
The court in the course of its opinion said:

* * * The question here in issue becomes a close one, only when we have to
say whether enough appears in the record to charge the Winooski River with the
responsibility for thepollution. It seems clear to us that the jury was well justified
in its inference that the river was the responsible agency. Not only was the infer-
ence a logical one, but it seems difficult to see how any other could have been
drawn from the facts disclosed.

DEATHS DURING WEEK ENDED NOV. 28, 1936
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Correspond-
Nov. 28, ing week,

1936 1935

Data from 86 large cities of the United States:
Totaldeaths-- 8259 7,939
Deaths per 1,000 population, annual basis - -11. 5 11.1
Deaths under 1 year of age --485 q99
Deaths under lyear of age per 1,000 estimated live births --4446
Deaths per 1,000 population, annual basis, 48 weeks of year --12.011.3

Data from industrial insurance companies:
Polcies in force --68,752,055 67, 800, 268
Number of death claims --10,421 9,984
Death claims per 1,000 policies in force, annual rate - -7.9 7.7
Death claims per 1,000 policies, 48 weeks of year, annual rate --9.79.5



PREVALENCE OF DISEASE

No hah department, State or local, can effectively prevent or control disease without
kcnoege of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports are preliminary, and the figures are subject to change when later returns are received by
the State health officers

Reports for Weeks Ended December 5, 1936, and December 7, 1935

Cases of certain communicable diseases reported by telegraph by State health officers
for week ended Dec. 5, 1936, and Dec. 7, 1935

Diphtheria Influena Measles Men¶gm uws

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
De 6, De. 7, Dec. 5, Dec. 7, Dec. 4 D 7, Deo X, Dec. 7,
19 6 1965 19 1958 1936 195 1950 1935

New England States:
Maine---------- -----1---- --- 33 358 1
Now Hampshre ---2 0
Vermont ----- - -21 0 Q

M chusetts ------------------ 4 . ---------------413 282 80a 1
Rhode TslandcL -1 ---- 147 78 0
Connecticut- ___ _ 4 9 4 9 75 110 1

Middle Atlantic States:
New York - -_____ 33 52 1 7 '13 224 496 88
NewJry - ---------------- 11 23 12 20 33 1622
P n ylvans -- 72 81--- 45 109 8 2

Eat North Centrl States:
Ohio - 34 77 4 11 10 72 5 2
Indina----------- - 20 77 33 36 12 24 4
Illinos- - ------------- 25 8 122 33 19 3287
M8-------------- 26 4 6 21 32 2

Wioni------------ 6 2 27 54 44 70 0
Wet North Central States:

Minnesota _- 7 6 1 15 57 0 2
Iowa - _ ---.---------- 2 18----

29 49 58 136 7 8 a
North Dakota_L .-5 _ 2 11 8 5 0 0
South Dakota -- 2 --- 1 4 0 0
Nebraska ---------------- 6 4--- 2 3021
Kans ----------------------- 16 18 1 91441 6

Smth Atlantic States:
Delawre - - 3 ---- 9 111 0 0
Maryand - ----------- 19 19 14 11 84 296 6
Dlstre ot Cokobia - 13 33 2 3 7 3 2 2
Virgini- 57 48 - ------ 30 27 85
WestVrginia--26 36 24 33 15 4 3 3
North Oarolina3 ._ .........-. ...102 73 2 13 2152

1outh O,oin1 _6 381 228 24 2 0
Oergs ---- ----------- s 27 ----- 57 ---- --- - - 0

t$ -_- __- 11 19 1; 2 3.0 0
Uastguth Central 9tatwes:-

Xentw*-,------------- 38 48 15 34 3 6 7 4
Tenn -40 38 68 59 1 2 0 g
Alaba-- - 29 35 82 130 2 13 3 1

spp- -------------- 12 15 _ __ -------- 0

footbts at ed of table.
(1775)
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Cases of certain commurnicable diseases reported by telegraph by State halth oficer

for weeks ended Dec. 6, 1936, and Dec. 7, 1936-Continued

Diphtheria Inouenza MesseMa ni

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Dec. 5, Dec. 7, Deo. 5, Dec. 7, Dec. 5, Dec. 7, Deo. , Dec 7,
1938 1935 1938 1935 1 193 193 1935

West South Central States:
Arkanssa__s-- - 10 2 24 54 2 0 1
Louisiana --30 38 5 7 1 4 0 0
Oklahoma 4 11 24 69 23 8 1 1 0
Texas - - 152 123 631 173 78 4 9 6

Mountain States:
Montana -3 2 4 12 4 6 1 0
Idaho I _- 1 1 1 104 7 0 1
Wyoming - - 2 1 6 0 0
Oolorado -7 6 --- 2 8 4 1
New Mexico -7 3 1 13 2 1 1
Ariwna-----------6-- B 9 65 27 28 2 3 1
Utah -1 4 20 1 0

Pacific States:
Washington --- 2 8 2 7 128 1 3
Oregon _ ------ 1 41 15 11 248 1 2
California --------------------- 53 22 83 29 27 241 4 3

TotaL. .....-9------------ 993 1,199 1,701 1,249 1,495 2,488 110 88

49 weeks of year - . 26, 741 35,372 151,539 114,129 279,485 713,558 7,097 6,243

Poliomyelitis Scarlet fever Smallpox Typhoid fever

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Dec. 5, Dee. 7, Dec. 5, Dec. 7, Dec. 5, Dec. 7, Dec. 5, Dec. 7,
1936 1935 '1936 1935 1938 1935 1936 1935

NeW England States:
Maine. _ _
New Hampshire --.. .
Vermont .
Mascusetts.__
Rhode Ibland. _-----
Connecticut .

Middle Atlantic States:
Neow Y-rk __----
Now ersey ---------------
Pennsylvania _

East North Central States:
Ohio .__.__
Indiana ._- -_
Illinois
Michigan.
Wisconsin

West North Central States:
Minnesota _--
Iowa
Missouri
North Dakota
South Dakota
Nebraska
Kansas-------------

South Atlantio States:
Delaware .
Maryland
District of Columbia
Virginia
West Virginia
North Carolina '
South Carolina '
Georgia 8
Florida '

East South Central States:
Kentucky-
Tennese ' .
Alabama '
Mississippi 2 s

Bee footnotes at end of table.

0
0
0
0
0
0

2
1
8

7
0
6
4
0

0
1
1

0

0
1
0
0
1
0

3
1

1

11
1
1
5
1
2

10
4
5

2

0

110
02
0

0
0
0
0

1
0

. 5
2
0
0

2
3
0
0

11
1

14
129
28
44

400
72

438

285
197
343
409
197

140
92
139
43
55
42
196

10
87
20
61
52
68

35
13

54
37
30
19

34
6
14

250
20
33

553
110
519

429
289
512
291
389

298
131
132
84
67
132
174

14
88
12
45

101
87
8
2B
5

59
74
16
29

0
0
0
0
0
0

0
0
0

0
3
1

70

4
10
a

12
15
0
10

0
0
0
0
0
0
0
3
0

0
0
0
1

0
0
0
0
0
0

0
0
0

0
1

10
2
1

21
66
10

0
0
0
0
0
1
0
0
0

0
0
0
0

0
0
0
1
2
1

9
1

35

13
2
13
6
1

2
0
16
0
3
0
2

3
3
6
7
6
12
5
8
0

9
11
6
7

6
0
0
1
0
1

7
3
6

4
3
10
1
6

0
15
S
2
1
1
5

1
8
2
9
1
3
1

i8
a

11
7
2
1s
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Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended Dcc. 6, 1936, and Dec. 7, 1986-Continued

Poliomyelltis carlet fever Smallpox Typhoid fever

Division and Stabo Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Dec. , Dec. 7, Dec. 5, De. 7, Dec. 5, Dec. 7, D)ec. 5, Dec. 7,
1938 1935 1938 1935 1936 '193 1938 195

West South Central States:
Arkansas- 2 0 7 14 1 0 5 8
LIsiana4 . 3 2 9 19 1 0 7 12
OkjahoMa4-............ 4 1 16 23 0 2 3 6
Te7 s _-__-- 7 4 190 64 1 1 42 17

Mountain tates:
Montana------------- 0 0 37 159 25 70 3 0
Idaho'-0 0 36 43 1 0 2 2
Wyoming-0 0 17 141 0 2 1 0
Colorado ------------- 0 0 27 130 0 46 0
New Mexico -1 0 17 35 0 0 9 11
Arizona-0 0 12 24 0 0 3 0
Utabh'--------------- 0 0 19 74 0 0 0 0

Palio states:
Washington -.1 1 57 85 2 80 3 2
ore on-------------- 0 0 40 63 14 2 2 8
-California - 7 6 220 289 4 5 11 7

TotalW - .-- ... 68 74 4,468 8,194 118 309 230 225

49 weeks of year -4,30 10,574 220,782 233,342 6,941 0,994 14,137 16,964

1 Now York City only.
' Week ended earlier than Saturday.
3Typhus fever, week ended Dec. 5, 1936, 49 cases, as follows: North Oarolina, 2; South Carolina, 2; leer-

gia, 13: Florida, 2; Tennessee, 1; Alabama, 6; Mississippi, 3; Louisiana, 1; Texas, 19.
'Exclusive of Oklahoma City and Tulsa.
'Rocky Mountain spotted fever, week ended Dec. 5, 1936, Idaho, 1 case.

SUMMARY OF MONTHLY REPORTS FROM STATES
The following summay of cass reported monthly by States is published weekly and coves only thor

States from which reports are received during the current week:

Menln-
9gc'- Diph- IuWIu- Mala- Mles- e-Pel- -Scarlet Small- y'

state | 5c theria enza a s lagraWm mye- fevoer| 8p d
menin- fe p
gitis

Odeber me93

Kentucky -14 130 52 19 145 19 208 0 137

November 195B

Arkanss- 2 46 118 124 1 25 50 1 35
Connecticut-- 10 13 -- 178 2 159 0 4
Delaw --e 1 4 2 22 0 23 0 4
District of Colhm-
bia- 8 71 5 11 0 46 0 2

Florida -3 34 10 234 1 1 7 21 0 2
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October 1936

Kentucky: Cases
Mumps 62
Undulant fever- 12
Whooping cough 123

November 1936

Actinomycosis:
Connecticut 1

Chicken pox:
Arkansas- 16
Connecticut- 415
Delaware 75
District of Columbia 37
Florida 16

Conjunctivitis:
Connecticut 3

Dengue:
Florida .___--- 1

Norember 1M

Dysentery: Case
Connecticut (bacillary) 8
District of Columbia

(bacillary)------------ 3
Florida- 4

Encephalitis, epidemic or
lethargic:

Connecticut
German measles:

Connecticut- 20
Mumps:

Arkansas- 6
Connecticut 250
Delaware-- 8
Florida 25

Paratyphoid fever:
Connecticut-- 9

Septic sore throat:
Connecticut-- 6

Novoembe 19

Tetanus: Cam
Conncticut-_ 1

Trachoma:
Connecticut 2

Tularaemia:
District of Columbia. 1

Typhus fever:
Florida--- 1

Undulant fever:
Arkansas 6
Connecticut 8
Florida- 2

Whooping cough:
Arkansas- 19
ConnecticuL 448
Delaware 31
District of Columbia _ 84
Florida -16

WEEKLY REPORTS FROM CITIES

City report.s for week ended Nov. 28, 1936
This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of

showing a cross section of the current urban incidence of the communicable diseases listed in the table.
Weekly reports are received from about 700 cities, from which the data are tabulated and flIed for reference.

Diph- Influenza Mea- Pneu- Scar- Small Tuber- Ty- Whoop- De
State and city theria sles monia let pox culosis fevper cug D atl

e case deaths fever cae deaths fev cough cscssCase Deaths cssdah awces jeth cases cases CU8

Maine:
Portland-

New Hampshire:
Concord-
Manclester--
Nashua-

Vermont:
Barre
Burlington-
Rutland-

Massachusetts:
Boston-
Fall River-
§pringfield
Worcester--

Rhode Island:
Pawtucket-
Providence-

Connecticut:
Bridgeport-
Hartford-
New Haven

New York:
Buffalo-
New York.--
Rochester
Syracuse-

New Jersey:
Camden.-
Newark-
Trenton-

Pennsylvania:
Philadelphia
Pittsburgh-
Reading-
Scranton-

Ohio:
Cincinnati.
Cleveland
Columbus-
Toledo

Indiana:
Anderson
Fort Wayne&.
Indianapolis--
Muncie
South Bend.
Terre Haute__

0

0

0

3

0

0

0

0

0

0

1

0

3

0

0

0

0

19
2
0

1

0

0

5
8
1

1

---i--11

----i-

5-
3 8
0 1
1 1

0-

1-

0-

0

0-

2

0

0

0

0

0

0

0

0

00

0

0

0

00

0

2

1

0

4

4

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

5

0

1
3

0

0

7
1
0

20

47
0

0

0

7

0

9

2
0

1

2

1

01

6

0

1

0

0

0

13
2
0

4

0

3

3
4
1

7
7

4

7
2

28
26
5

9
17
3
2

2
18
0

3
0

0

6
3
0

0

0

1

32

2

6

1

13

0

11

2

15

95

3

1

2

81

30

3

1

5

38

10

5

2

12

13

1

1

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

I

0

0

9
0

0

3

0

3

1

0

2

3
82
0

1

0

2

1

25
8
0

10
15
1
2

1

0

2
0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

3

0

0

0

0

0

2

0

0

0

11

1

0

0

0

0

0

0

0

0

0

0

0

0

151
0

9
22

0

10

0

4

18
70
3
15

4

31

131
23
16
0

16
39
6

15

04

0

27

10
15

3
4
7

225

51

14
58

41
51
42

153
1.449

64
62

29
110
26

421
180
40

194
75
47

7

24
94

16
12

26

1778
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City reports for week ended Nov. 28, 1936-Continued

Diph- Influenza Moe- Pneu- Sear. smSl-Tuber- Ty- Whoop-Deaths
State and city thri C alfes onaphoiddin deaths ,ver cugh all

casemae eah ae deaths lever fa eahever cough causes

Illinois:
Alton

Elgin-

8piringfAeld-
Mtchi an:

Detroit-
Flint
Grand Rapids..

Wisonsin:
Kenosha

Madison-
Milwaukee
Rpane-

Superior-

Minnesota:
VI%_-S-&%

0

6
0

0

a
11
1

0

0

0

1
0

0

4

1---

1pulubju---- --- -- -- - -- i- ------

Minneapolis-- --6

St. Paul 0

Iowa:
Cedar Rapids 0

Davenport- 0

Des Moines____ 0

Sioux City-_ O
Waterloo 0

Missouri:
Kansa City 2
St. JoseD ---- I ---

st. LFou ---- 9 ---

North Dakota:
Fargo 0-

Grand Forks- 0-

Minot 0-

South Dakota:
Aberdeen 0-

Sioux Falls-
Nebraska:

Omaha 0

Kanss:

Topeka 0-
Wichita-. O

Delaware:
Wilmngton- 0-

Maryland:
Baltimore .- 6 4
Cumberland__--.
Frederick

Dist. of Col.:
Washington-.-. 14 1

Virginia:

Lyrnchburg-2-
Norfolkc
Richmond .- I
Roanokl-- 2

West Virgnia:
Charwleton- 1 2

Huntington 2
Wheeling 0

North Carohna:
Gastonia 0.

Raleigh 1-

Wilmington 0

Winston-Salem. 1

South Carolina:
Charleston 6 22
Columbia-___
Florenoe 1-

Georgia:
Atanta-6 19
Brunswick
Savannah 1 27

Florida:
Miami -_----- 0 2

Tampa-- 0.---

0

1
0

0

0

2

0

0

0

~----i--
0
0

------i-
0

1
0

0

0

0

*0

I

0

0

0

1
0

3

'O

0

0

8
0

0

0

7

0

0

0

6

1

0

2

0

0

0

0

0

0

3

0

1

0

0

0

.0

0

1

1

0

44

2
1
0

18

3
1
2

11

9
6

18

2

2

2
151

0

0

0

90
6

12

4

32

11
1

18

10
5

2

17

30

8
1

3

0

7
7

0 3 0

86 21 20

1 1 2
0 0 0

2 16 12

0 2 1
0 4 3
0 1 8
O 2 1

O a 0

0 4

1 2 1

0 0- 0

0 2 1
0 4 0

1 2 2

0 2 3
0 3 o
0 0

0 10 10
0 1 01 2 3

0 1 0

0 1 1

0

0

0

0

0

0

0

0

-0
0

0

0

0

0

0

0

0

1

1

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

41
0

0

0

18
1

1

0

2
0

0

1

5

1
7

11

2

2

3

3

1

0--

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

55

10
10

15

72
10
15

2
3
36
1
0

0

0

0

1
6

6

0

17

1

0

0

0

0

3

0

0

2

5

80
0

0

14

3

0

0

0

0

1

0

0

0

0

0

0

0

1

0

1

1

0

4
659
11
9
15

274
26
34

5
21
86
15
10

60

96
24
197

9

-i

42

22

is137

20

42

224
11

6

179

14
20
49
14

36
217

12
16

20
28
2

12
6
24

37
26

I
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City report for week ended Nov. 28, 1986-Continued

Diph- Inuenza Mel Pneu- - Small- Tuber- Ty- Whoop. Deahs
State and city tboria lle monla po culos1s phold i au

Cseesvercase death fever cough alCans Maths
cases cases

Kentucky:
Ashland-
Covington--
eIngton-

Tennesse:
Knoxville-
Memphis-
Nashville-

Alabama:
Birmingham --

Mobile-
Montgomery ---

Arkansas:
Fort Smith.
Little Rocl-

Louisiana:
Lake Charles.--
New Orleans-
Shreveport-

Oklahoma:
Oklahoma City-
Tulsa.-----

Texas:
Dallas-
Fort Worth----
Galveston.
Houston-
San Antonio.----

Montana:
Billings-
Great Falls
Helena-
Missoula-

Idaho:
Boise.--

Colorado:
Colorado Springs
Denver-
Pueblo - -------

New Mexico:
Albuquerque -_-

Utah:
Salt Lake City.

Nevada:
Reno-____

Washington:
Seattle. __
Spokane-
Tacoma _-__

Oregon:
Portland-___
Salem --------

California:
Los Angeles.
Sacramento-
San Francisco-

1
0
0

4
1
1

6
0
1

0
0

0
1
0

2
0

6
2
1
9
1

0
0
0
0

0

0
6
1

0

0

1

2

0
0
0

0
2
0

2
1

00

2
0

2

0
0
1
1

0
0
0
0

0

0
1
0

0

0

0
0
0

0
0
1

0

60

6

0

00
0
0
0

0
0

0

0
0

0
0
0

6
0

0

1

0
0
2

3
6
3

4
1

2

230
4

6

11
1
3
6
12

0
2
0
0

0

2
6
3

1

7

1
2
0

1
7
2

3
4
0

3
0

40
2

11
22
11
3
12
0

2

1
0

1

0
8
3

2

11

0
0
0

0
0
0

0
0
0

0
0

0
0
0

.1
0

0
1
0
0
0

0
0
0
0

0

0
0
0

0

0

0
0
1

2
6
0

5
0

1

0

1
0
0

2
0
0

0
0
0

0
0

0

0
0
0

0
4
1

0
0
0

O
0

0
71 3I 0
0

0

0

0
It

0

0
v I v

1
0
2
8
3

0
0
0
0

1

2
2
0

6

1

0
0
0
3
0

0
0
0
0

0

0
0
0

0

0

1
0
0
0
1

0
2
0
0

0

0
2~1
0

6

I,.- I----- -I.- - -

0
0
0

0
0

19
2
1

11
1I

I
0
0

0

2
1
1

2
0
0

0
0

4
0
0

6
6
2

9

17

9

S
10
2

5
1

so
1a
14

0
0
0

.0
3
0
0

1
0
0

0

16
1
9

0
0
0

1
0

0
0
0

2
0
0

9
1

38
2

27

0
8
21

20
82
43

72
28

4

39

38

62
38
22
81
83

7
5
3
8

5

13
83
11

14

40

92
32
20

88

310
31
180
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City reports for week ended NTov. 28, 1936-Conltiuied

State and city

Massachusetts:
Fall River-

Connecticut:
Bridgeport-

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

Pennsylvania:
Philadelphia-
Pittsburgh-

Ohio:
Cincinnat--
Cleveland-
Toledo --

Indiana:
Indianapolis

lllinois:
Chicago-

Michigan:
Detroit

Wisconsin:
Milwaukee-

Missouri.
Kansss City-
St. Louis-

Kansas:
Wichita

Maryland:
Baltimore-

Virginis:
Norfolk _

West Virginia:
Wheeling-

North Carolina:
Wilmington- -

MIeningoooectus
meningitis

Cases Deaths

1

2
11
I
3

2
0
1
1

4

1

1

5
2

1

2

0

1

1

0

0

0
5

2
2

0
0
0

0

0

1

1

0
0

1

1

0

0

Polio.
mye-
litis
cases

0

0

00

00

01

0

1

1

0

0

0

0

0

0

0

State and city

South Carolina:
Charleston-

Georgia:
Atlanta

Florida:
MIiami

Kentuceky:
('ovington --

Lexington-
Tennes3ee:

Memphis
Arkansas:

Fort Smith-
Louisiana:

Na,y Orleans
Oklahoma:

Oklahoma City
T ullsa -

Texas:
Hiouston

Montana:
Missoula _-

Idaho:
Boise

Colorado:
Colorado Springs

Washington:
Spokane

Oregon:
Portland

California:
Los A ngeles
Sacramento-
San Francisco

Meningococf us
meningitis

Cases l)eaths

3 2

O 0
O O
O 1
1 1
O 1
O O
1 0

2 0O O
1 0

1 0

1 0

1 0

1 0

o 0
1 0
1 0
1 0

Polio-
mye-
litis
cases

0

2

1

0
0

0

1

4

0
3

0

0

0

0

1

1

2
0
1

Ensephaliti., epidemic or ldhargic: Milwaukee, 2 cases.
Pellajra.-Cases: Boston, 1; Wilmington, N. C., 2; Charleston, S. C., 2; Savainah, 1; Los Angeles, 1;

San Francisco. 1.
Sn&qlpox.-Deaths: Fort Worth, 1.
Tphu' fever.-Cases: New York-, 1; Charleston, S. C., 1; Atlanta, 1; Savannah. 1; Montgomery, 1.
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FOREIGN AND INSULAR

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER

NOTE.-A table giving current information of the world prevalence of quarantinable diseases appeared
in the PuBLic HZALTH REPORTS for Nov. 27, 1936, pp. 1659-1673. A similar cumulative table wil
appear in the PUBuc HEALTH REPORTS to be issued Dec. 25, 1936, and thereafter, at least for the time
being, in the issue published on the last Friday of each month.

Cholera

India-Province of Orissa.-During the week ended November 28,
1936, 155 cases of cholera with 81 deaths were reported in the Province
of Orissa, India.

Plague

Hawaii Territory-Island of Hawaii-Hamakua District--Paauhau
Sector.-A rat found December 7, 1936, in Paauhau Sector, Hamakua
District, Island of Hawaii, Hawaii Territory, has been proved plague
infected.

Typhus Fever

Peru.-Typhus fever has been reported in Peru by departments'
as follows: During the month of August, 1936, Arequipa, 1 case;
Cuzco, 33 cases; Huancavelica, 4 cases; Huanuco, 5 cases; Libertad'
4 cases; Puno, 10 cases. During the month of September 1936'
Ancash, 1 -case; Arequipa, 1 case; Cuzco, 29 cases; Huanuco, 1 case;
Ica, 8 cases; Junin, 2 cases; Libertad, 6 cases.

Yellow Fever

Colombia-Correction.-The report of one death from yellow fever
at Puerto Wilches, Colombia, as published on page 1427 of the
PUBLIC HEALTH REPORTS for October 9, 1936, is an error. A later
report states that this case should have been reported as occurrng in
Restrepo, Intendencia of Meta, Colombia.
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