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The use of all available measures to prevent the spread of infectious
disease is an obligation of peace that is increased during war. The
increase of sickness during such emergencies has in the past been wide-
spread and has appeared to be inevitable. It is only within the pres-
ent century that attempts at prevention and control show encouraging
evidence that morbidity and mortality among soldiers and civilians
can be curbed by the application of increasing knowledge about sani-
tation, personal hygiene, and immunization.
For only a few of the many infectious diseases is active artificial

immulnization available and commonly used (8,5, £6,27, 34). Venereal
diseases and tuberculosis, which are among the greatest wartime
problems, are at present entirely outside of the purview of immuniza-
tion. The control of meningitis, poliomyelitis, encephalitis, and in-
fluenza with its complicating pneumonia, now rests largely upon
therapeutics. Mumps and chickenpox which are of low fatality but
high incidence are subject only to quarantine and isolation. The pre-
vention of malaria is almost entirely a matter of environmental sanita-

1 From the Division of Public Health Methods, National Institute of Health. This is the second in a
series of papers (10) on communicable diseases and immunizations in this group of surveyed families. As-
sistance in the preparation of these materiais was furnished by the personnel of Work Projects Adminis-
tration Offcial Projects Nos. 712159-58/99, 765-23-3-10, and 65-2-23-356.
The authors are indebted to Mrs.Dorothy Clark, who was In Immediate charge of coding, tabulation, and

statistical computation for the study.
(1121)



tion; and that of dysentery and epidemic typhus are klso based
mostly upon sanitation and personal hygiene, with immunization as a
possible adjunct. There is evidence that protection against the jungle
type of yellow fever, Rocky Mountain spotted fever, plague, cholera,
tetanus, and typhoid and paratyphoid fever can be attained by the
use of combined measures including immunization of persons likely
to be exposed. It is only within the past two decades that a limited
suppression of scarlet fever, whooping cough, and measles appeared
possible by the use of immunization and related procedures. The use of
vaccination as the most effective means of control is best imustrated in
smallpox and diphtheria.

I. RECENT IMMUNIZATION AND DISEASE TRENDS

Diphtheria, smallpox, scarlet and typhoid fevers were selected for
study with respect to the extent of immunization and case history be-
cause active immunization against these infections has been available
for a considerable period. Aside from epidemic waves and sporadic
outbreaks, the mortality from all four of these diseases has decreased
consistently since 1900 or earlier. The case incidence of diphtheria,
smallpox, and typhoid fever has also declined sharply, but the avail-
able evidence indicates that the decline in scarlet fever mortality has
been due largely to decreasing case fatality rather than lessened inci-
dence (9, 31, 39, p. 377).
A comparison of rates for smallpox and typhoid fever in the United

States Army during the last three wars shows impressive declines:

Annual rates per 1,000 strength (36)

Smallpox Typhoid fever

Cams Deaths Caes Deaths

Civil War, 1861-1866 - 8.0 2.8 29.9 11.0
Spanish-American War, 1898-1901-- 1.8 .58 141.614.8
World War, 1917-1919 .21 .003 .37 .05

In spite of generally favorable trends, sizable epidemics of these
diseases still occur. In the winter of 1940-41 a simultaneous out-
break of gravis diphtheria, scarlet fever, and meningococcus meningi-
tis occurred in Nova Scotia. An unusually high incidence in the
older ages was noted for diphtheria and scarlet fever. Of 588 cases
of diphtheria among civilians in this epidemic, 46 percent were under
15 years of age; 40 percent 15 to 29 years; and 14 percent 30 years
old or over (28). The percentage of Schick positives among adults
was so high as to arouse some question as to methods used and the
potency of the toxin, but Campbell (8) has indicated that all readings
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were made or supervised by trained public health officers of experience
and the toxin prepared by a reliable laboratory.

NuPrercent
Groups tested in Nova Scotia, 194041 testrd positive (8)

_~~~~~eW poitv 8

Royal Canadian Air Force (after outbreak): '
Group A - 465 47

Group B -------------------------------------------- 25055
Dalbousle UJniversity students-405 59
Trainees at camp -- 71
NorCv-hoolser-243 80
Civil servants se-250 80
Adults taken at random from town of 3,600 populalion -658 87

These proportions indicate the large amount of susceptible material
for epidemics in at least some places. The acceptance by the general
public of diphtheria immunization as a. protection against attack was
evidenced by the more than 14,000 persons who passed through the
immunization clinic during an intensive campaign.
A striking illustration of public confidence in the protection afforded

against smallpox was evident in the large number of vaccinations
which followed the local outbreak of 63 cases and no deaths whiclh
occurred in Pennsylvania in December 1942 and January 1943. Over
70,000 persons were vaccinated in Philadelphia and many thousands
in other parts of Pennsylvania and nearby States. The Pennsylvania
Railroad ordered the vaccination of its 160,000 employees in 14 States
and a campaign among industrial workers was initiated in Baltimore.
Hospitals, schools, municipal and State agencies, and fire departments
carried out mass vaccination of employees.

Sporadic outbreaks of typhoid fever still appear occasionally. Fifty
cases occurred in Honolulu early in 1942, all in one public school.
Subsequently mass inoculations against typhoid fever and smallpox
were started and extended throughout the islands in a campaign to
immunize the entire population.
Immunizations in the armed forces.-Protection against infection

may be divided into two main classes-immunization that is routine
for all or.a large part of the armed forces, and the use of vaccines in
the event of known or anticipated exposure. The program of 1942
in the armed forces of the United States required smallpox, typhoid,
paratyphoid, and tetanus inoculations. Protective agents were avail-
able for susceptibles exposed to outbreaks of such diseases as diph-
theria and scarlet fever. Yellow fever, plague, cholera, and typhus
vaccines were restricted to those bound for areas in which there was a
threat of exposure, or times when definite outbreaks occurred.
In the British Army in 1940 emphasis was placed upon immuni-

zation against smallpox, typhoid fever, and tetanus. All procedures
were voluntary but a high proportion of the troops were inoculated.
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Cholera, plague, typhus, and yellow fever vaccines were available
when there was likelihood of exposure to these infections. As a result
of outbreaks of diphtheria and searlet fever during the winter aDd
spring of 1940-41, the Royal Canadian Air Force initiated Schick and
Dick testing of all personnel either in or entering the Service, with
injections for all positive reactors (33).
Immunization of civilians.-It was to be expected that intensive

control measures would be introduced among civilians in theaters of
war unless there was a breakdown of health services. In discussing
the importance of prophylactic measures in England in 1941, White
(38) noted that while the Ministry of Health recommended immuni-
zation agaulst the enteric group, a combination of anti-typhoid-
paratyphoid vaccine and tetanus toxoid (T. A. B. T.) was being used
in large quantities for the immunization of factory workers.
The consensus of opinion has been that inoculation of the total

population of England against the enteric fevers would not be advised.
Where epidemics existed or threatened, mass inoculations could well
be used, and the protection of groups running special risks of infection
was considered advisable. Volunteers for this type of immunization
have steadily increased in England (6), and a large part of the popula-
tion has been inoculated.
At least one-third of the children in England and Wales are esti-

mated to have been immunized against diphtheria (22). In 1941-42 a
survey covering 7,596 children of 3,930 mothers in 25 localities was
conducted in an attempt to deternmine why there had not been better
response to the recent campaign. It was found that 9 out of 10 mothers
were aware of the immunization scheme and that schools and welfare
centers were on the whole the most satisfactory means of reaching
children for both frequency and effectiveness. Haphazard sources,
such as posters, films, radio, and newspapers, seemed least effective.
Improved organization of school and child welfare services for im-
munization of preschool children was recommended (16).
The Horder Committee (British) recommended diphtheria im-

munization, and more extensive use of whooping cough vaccine has
also been advocated (38). Active immunization for scarlet fever was
not considered particularly necessary in view of the general mildness
of the disease and the satisfactory use of antitoxin after the disease
is contracted.
The use of a triple vaccine for diphtheria, tetanus, and typhoid and

paratyphoid fevers was considered for all French civilians between 6
and 30 years of age. At a meeting of the French Academy of Medicine
in September 1940 it was recommended that the law regarding
diphtheria inoculation be enforced and that mixed diphtheria and
tetanus vaccine be employed (18). The use of triple vaccine was
advised wherever there was the threat of an outbreak of typhoid or
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paratyphoid fever. The importance of the prompt and complete
reporting of communicable diseases was emphasized.
The United States Children's Bureau has recommended that all

children of 9 months or older should be immunized against diphtheria
unless they are already protected (36). Vaccination against smallpox
was urged, preferably between the ages of 3 and 12 months. City,
State, and Federal health organizations have taken an active part in
campaigns for the extension of diphtheria and smallpox vaccination.
The promotion of immu ation among young children was considered
so important that in 1942 a proclamation was issued by the President
of the United States requesting that each community exert every
effort that all children over 9 months of age be immunized against
diphtheria and smallpox.
An analysis of State smallpox vaccination laws in the United States

in 1939 and 1940 indicates great variation. Thirteen States 2 including
the District of Columbia had laws requiring vaccination as a pre-
requisite to school attendance, regardless of the presence or absence of
smallpox in the community; in six other States 2 the statutes gave the
local authorities power to require vaccination as a prerequisite to
school attendance (19). However, some of the laws for compulsory
vaccination applied only to public schools or to schools in large cities,
and in one State the local authorities were empowered to suspend the
law under certain circumstances. Many of the States had permissive
vaccination provisions in their laws which could not be evaluated.
A few States had statutes which prohibited the local authorities from
requiring vaccination as a prerequisite to school entrance, and one
State forbade making any form of vaccination or inoculation a condi-
tion precedent for admission to any public or private school or college
or for the exercise of any right, the performance of any duty, or the
enjoyment of any privilege.

Statutes or regulations pertaining to diphtheria immunization
existed in nine States by the end of 1941 (20). North Carolina was
the only State which required general immunization of children; in
West Virginia it was required and in New Jersey it could be required
by local authorities as a prerequisite to school attendance. In Kansas
nonimmunized pupils could be excluded from school by local author-
ities when diphtheria was present in the community. Illinois, Ken-
tucky, and New York required immunization of specified persons in
certain institutions. In Virginia, local boards of health were author-
ized to provide for the administration of toxoid if, in their opinion, it
appeared necessary to prevent an epidemic.
sThe 13 States whose statutes required vaccination as a prerequisite to school entrance were: Arkansas.

District of Columbia, Kentucky, Maryland, Massachusetts, New Hampshire, New Mexico, New York,
Pennsylvania, Rhode Islaud, South Carolina, Virginia, West Virginia. The 6 States whose statutes gave the
local authorities power to require vaccination as a prerequisite to school entrance were: Connecticut, Georgia.
Maine, New Jersey, Ohio, Oregon.
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II. SCOPE AND METHOD OF IMMUNIZATION SURVEY

The survey of immunizations here reported upon was made in 1936
in a group of large cities scattered throughout the country. The
evidence available indicates that the general level of diphtheria
immunization has increased considerably since that time, but there
are no indicationis that the level of smallpox vaccination has changed
materially in recent years.3 Immuniation against scarlet and typhoid
fevers (except typhoid in the South) seems to be practiced on such a
small scale that it is impracticable to measure changes. The findings
of the present survey are here recorded by geographic section, family
income, and nativity and color of the family head. It seems probable
that relative variations as between these groups are reasonably char-
acteristic of the present even though the actual level of immunization
may have changed.
The survey covered by house-to-house canvass a total of 213,931

families in 28 cities of 100,000 population or more, located in 19 States.
These cities were generally representative of the geographic distri-
bution of the 93 cities of 100,000 or more population in 1930.' Within
each city the areas that were canvassed consisted of census enumera-
tion districts of 1930, selected from the total of these districts in a way
to obtain a representative sample of the entire city. The details about
sanmpling procedures were set forth in a preceding paper and need not
be repeated here (10). The same paper gives considerable data on
the distribution of the canvassed population according to age, color,
nativity of parents, and geographic section, in comparison with 1930
census data for the 28 surveyed cities and the 93 cities of 100,000 or
more population in 1930.
Enumerators visited all residences within the selected districts of

each city. All data were recorded during this sile visit to the house-
hold. Refusals to give information were negligible and the percentage
of informants who were not entirely cooperative was also small. Data
were recorded for each person under 25 years of age on the history of
an attack of or immunization against diphtheria, smallpox, scarlet
fever, and typhoid fever at any time since birth.5 Other information
included a roster of the family, with age, sex, color, relationship to
household head, and other pertinent data for each member.

aData on the number of smallpox and diphtheria immunizations done each year, as reported by State
health authorities to the U. S. Children's Bureau (37), are available for the years 1937-41. However, it is
not possible to estimate from them the proportions of children of specific ages who have beenimmunized,
and no data byincome, nativity, orcolor are included. A later section of this paper considers the above
reportsin more detail.

4The 28 cities sampled and the total numbers of canvassed families were: Atlanta 5,563, Baltimore 13,796,
Birmingham 4,767, Boston 14,739, Buffalo 13,210, Chicago 16,143, Cleveland 15,717, Columbus 5,219, Dallas
5,607, Detroit 9,953, Fall River 4,356, Flint 2,500, Grand Rapids 2,563, Houston 5,301, New Orleans 6,931,
Newark 6,867, Oakland 4,489, Philadelphia 11,341, Pittsburgh 10,131, Portland, Oreg., 6,309, Richmond
5,671, St. Louis 12,757, St. Paul 5,345, Salt Lake City 4,392, Seattle 5,097, Spokane 4,580, Syracuse 5,895,
Trenton 4,692.

'Hstory of attack by nine other dseas was recorded andis the subject of other reports (10).
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The survey was nmade early in 1936; the canvassing was done be-
tween the middle of March and the middle of Junie, 90 percent of the
schedules being taken in the approximately 2 months from April 7
to June 3, and 50 percent within the 4 weeks from April 22 to May 20.
Some additional information was obtained about cases and immuniza-
tions that took place within 12 montlis of the date of the canvass;
the data as presented in this paper represent histories of immuniza-
tions prior to that "study year," which means histories as of the spring
of 1935. Ages of the children as stated in this paper are corrected
to correspond to the time to which the history applies, that is, they
are one year less than the age at the time of the survey in 1936. A
later paper will consider immunizations that occurred during the 12
months ending on the day of the canvass.
There was a total of 761,968 persons of all ages in the families

canvassed. This represented 2 percent of the aggregate population
of the 93 cities of 100,000 or more inhabitants, and 5 percent of the
total population of the 28 surveyed cities. The proportion of the
population covered varied with size of city from 2 percent in Chicago
to 16 percent in Fall River. Although the sampling ratios were small
for the largest cities, those with 800,000 or more population contrib-
uted 38 percent of the canvassed population but made up 58 percent
of the total population of the 28 surveyed cities and 48 percent of the
population of the 93 cities of 100,000 or more in 1930 (table 1).
The canvassed sample includes a total of 182,640 children under 15

years of age at the time of the survey in 1936. Im unizations for the
diseases considered in this paper are most frequent in this age group
and accurate histories cannot be obtained for the older adults by
house-to-house canvass. Because of these facts this paper is confined
largely to the ages under 15 years, but a few data are shown for children
up to 20 years.

TABLE 1.-Distribution according to size of city of residence of the canvassed popu-
lation, the total population of the 28 canvassed cities, and the total population of the
93 cities over 100,000 in 1930

Percentage of the population that Number of cities
resided In each size of city

Size of city
Canvassed, Total In Total in 28 cities 93 cities
in 28 cities 28 cities 93 cities

All - ------------------ 100.0 100.0 100.028 93

100,000 but under400,000-- 36.7 23.6 36.8 1775
400,000 but under 800,000 ------ 25.&0 18.1 15.85 10
800.000 or over - 38.3 58.3 48.4 6 8

Totalpopulation- _761,968 16,156,756 36,325,836

63=6-43-2
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III. DATA FOR ALL SURVEYED CITIES

Of the four diseases covered in this paper, immunization against
three of them had been known and used on human beings for at least
20 years and the other (scarlet fever) for about 12 years prior to the
study. However, as seen in figure 1 and table 2, the numbers
of immunizations7 against scarlet and typhoid fevers are almost
negligible as compared with smallpox and diphtheria. From birth
through the fourth year of age more children in this surveyed group
had been immunized against diphtheria than had been vaccinated
against smallpox. However, at 5 years when children enter kinder-
garten there is a rapid rise in the percentage who had been vaccinated,
and after this age smallpox vaccinations are much more frequent
than diphtheria immunizations. By 8 years 85 percent of the children
had been vaccinated against smallpox as compared with 61 percent
immunized against diphtheria. By 14 years 90 percent had been
vaccinated against smallpox, but the percentage immunized against

I In a preceding paper (10) on the common communicable diseases of childhood, most of the rates were
based on children of the family head because it appeared that reporting on that group was more complete
than on other children living in the household. In the percentages immunized, some differences between
the two groups were found but It seemed entirely possible that they represented real differences in the fre
quency of immunization. However, the differences in percentages immunized in the two groups were not
large, the relative age curves of percentages immunized were nearly identical, and the numbers of children
other than those of the head were small, so that the percentages for all children were practically the sam as
or children of the head. The following table shows the two groups separately:

History of immunization against four communicable diseases at any time since birth among children of
the household head and other children living in the household-canvassed white families in £8 large cities
in 19 States, 1935

Age last birthday

Relationship to
household head All Und All Undeunder ner 5-9 10-14 15-19 under 5r -9 10-14 15-19

15 15

Percentage with history of immunization but no case

Diphtheria Smallpox

All children-48.0 29.4 55.8 55.4 43.5 62.7 14.6 75.2 88.4 89.7
Children of head- 48.4 29. 7 56.1 55.7 44.4 62.9 14.7 75.3 88.5 90.6
Other chlldren- 38.1 21.3 46.5 46.8 36.1 57.6 12.4 72.9 86.8 83.3

Scarlet fever Typhoid fever

All children-1.93 .83 2.14 2.58 2.30 1.67 .57 1.78 2.42 2.90
Children of head- 1.93 .82 2.15 2.59 2.29 1.66 .57 1.77 2.40 2.69
Other children- 1.83 1. 08 1.92 2.46 2.40 1.88 .54 1.90 3.11 4.47

Children of head observed Other children observed

Number observed.. 160,017 45,820 54,340 J59,857 52,906 5,476 1,852 1,665 J 1,959 f 6,956

Children of the household head include own, step, and adopted children.
I "Immunization" is used in this paper to mean the injection of the usual number of dosa of the material

that Is presumed to produce immunity to the specific disease; no data are available on tests following the
injections to Indicate whether the process actually produced Immunity in the Individual, except that 94
percent of all smallpox vaccinations done during the study year for children under 20 years of age were
reported as "successful."
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FIGURE 1.-History of immunization against and of attacks of four communicable diseases at any time since
birth among children of specific ages at the time of the study-canvassed white families in 28 large cities
in 19 States, 1935.

TABLIE 2.-History of immunization against and of attacks of four communicable
diseases at any time since birth-canvassed white famnilies in 28 large cities in 19
States, 1935

Percentage with history of-
Number

of
Age last birth- Immunization at any time but Case at any time childrengo

y Ino case ob-
day1 _____ - - ______ *. _____ _____ - ~~~~~served 2

(popu-
Diph- Small- Scarlet Typhoid Diph- Small- Scarlet Typhoid lation)
theria pox fever fever theria pox fever fever

Under 1-8.8 2.5 0.22 0.07 0.05 0.01 0.1 0.01 7,687
1--- 27.2 8.6 .77 .42 .33 .02 .6-- 9,768
2--------------- 32.6 12.8 .82 .47 .49 .04 1.4 .03 9,715
3--------------- 34.6 17.6 .87 .72 .79 .09 2.4 .03 9,924
4- 38.6 27.6 1.29 1.01 1.10 .12 3.9 .04 10,578
5- 44.9 48.8 1.40 1.27 1. 16 .23 5 7 .09 10,651
6- 54.6 72.7 2.19 1.67 1.80 .27 7.7 .10 10,885
7- 58.7 81.5 2.32 1.76 2.14 .36 9.0 .10 11,470
8--------------- f60.5 84.9 2.39 2.04 2.58 .52 10.3 .13 11,395
9- 59.3 85.7 2.34 2.10 3.17 .64' 10.7 .19 11,704
10 -58.9 86.9 2.64 2.23 3.90 .67 11.4 .24 11,979

11 -57.1 87.7 2.65 2.27 4.09 .83 10.6 .25 12,723
12 -55.7 88.5 2.36 2.20 4.53 .78 12.2 .30 12,139
13 -53.6 88.9 2.65 2.62 5.26 .80 11.6 .45 12, 768
14.- 51.8 90.0 2.61 2.78 5.41 .91 11.8 .43 12,207
15 -48.9 89.6 2.27 2.52 6.00 1.07 11.7 .48 12,525
16- 45.6 89.6 2.21 2.44 6.13 1.39 11.4 .48 11,661

17 -43.9 90.4 2.30 2.53 6. 70 1.37 10.9 .60 12,382
18 --------------- 40.7 89.7 2.38 3.48 6.97 1.85 11.1 .67 11,763
19 - 37.7 89.4 2.35 3.56 7.50 1.94 11.0 .89 11,531

All under 20- 46.8 69.9 2.03 2.00 3.71 .73 8.7 .29 225,355

Allunder 1- 48.0 62.7 1.93 1.67 2.64 .45 7.8 .17 165,493

Under 5-29.4 14.6 .83 .57 .58 .06 1. 8 .02 47,672
5-9 - .. 55.8 75. 2 2.14 1.78 2.19 .40 8.8 .12 56,005
10-14 -55.4 88.4 2.58 2.42 4.64 .80 11.5 .34 61,816
1519_-1_--- _ 43.6 89.7 2.30 2.90 6.65 1.51 11.2 .62 59,862

I Ages in this and later tables are stated as of the beginning of the study year, which Is the 12 months
immediately preceding the date of the canvass; histories are set down as of this same time. The immuniza-
tions and cases during the study year are to be considered in more detail in a later paper.

2 In this and all succeeding tables the numbers observed represent the numbers known as to whether
ever immunized against diphtheria; for the other three diseases the numbers known as to immunization
may be somewhat below or above the populations given In the tables, but in every case the percentages are
based on the numbers known for the disease In question.

CASE
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diphtheria declines after 8 years of age. These curves are cumulative
in nature because the data for each age represent tbe percentage who
hia(d been immunized at any time since birth; however, few persons
are immunized against diphtheria after they become 15 years of age,
so that those who arrive at that age without being immunized are less
likely to be immunized at a later age. When diphtheria immunization
has been widely practiced for 20 or 30 years, the curve will presumably
continue to rise with age.

Scarlet fever immunizations do not get above 3 percent for any
age and typhoid exceeds this figure only at 18 and 19 years. This
statement refers to the group of cities as a whole-in certain geo-
graphic sections immunizations for these diseases are more frequent.
The data on smallpox vaccinations were not tabulated in a way to

show what percentages of the children of specific ages had been
vaccinated witlhin a given period-say 7 years. However, 59 percent
of white children 15 and 16 years of age who were vaccinated during
the study year represented first vaccinations, and 47 percent of
those at 18 and 19 years were first vaccinations. Thus of the rather
small percentages of these older children who received vaccinations
during the study year roughly half were revaccinations. In a pre-
ceding study (11) it was found that 51 percent of the 15- and 16-
year-old children who had ever been vaccinated had been vaccinated
within 7 years; the corresponding figure for 18- and 19-year-olds was
about 40 percent.
For typhoid fever there is still less evidence of reimmunization;

91 percent of all typhoid immunizations among white children under
20 years of age during the study year were first immunizations, and
even at 15-19 years of age only 11 percent of the immunizations were
reimmunizations.
The right half of figure 1 shows the percentage of children who had

had a case of each of the four diseases. Scarlet fever has the highest
proportion, reaching about 12 percent at 12 years of age, with diph-
theria second, reaching 6.6 percent at 15-19 years and .7.5 percent
at 19 years of age. It should be noted, however, that the diphtheria
curve rises at an abnormally steep rate because the older children
represented in this chart lived through a period when this disease
was more prevalent than in any year since the birth of the children
under 5 years of age. The same is true of typhoid fever, on a relative
basis, but the prevalence of this disease has been quite low through-
out the 20 years represented by the lives of even the oldest of these
children. It is, of course, not intended to suggest that immunization
is solely responsible for the low incidence of these diseases-obviously
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in some of them the incidence has been greatly influenced by other
factors.8

IV. GEOGRAPHIC VARIATION

Inasmuch as colored children are largely concentrated in one geo-
graphic section, it will be of interest to consider first the percentage
of white children in each section who had been immunized. Figure 2
affords a comparison for large cities in 5 geographic sections of the
percentage of white children of specific ages who had been immunized
against the four diseases (tables 3 and 4). Similar data on the per-
centage of children who had suffered an attack of the same diseases
are also included. The immunization situation may be considered as
it exists at several different ages.
Diphtheria;-Considering diphtheria immunization (fig. 2 and table

3) the maximum proportion immunized, which occurs within the ages
from 7 to 9 years in all sections, varies from 67 percent in the North
Central region to 50 percent in the South. In every instance there is
a decrease after those ages for reasons already noted, but in the
Northeast with a maximum of 63 percent there is practically no
decrease until 12 years of -age.

Diphtheria immunization at early ages is important; for the ages of
2 and 3 years the Intermediate cities were the highest with 44 and 43
percent, respectively, as compared with 14 and 19 percent at those
ages in the West. In these early preschool ages the South, which
was lowest in most of the school ages, was higher than the Northeast
and almost as high as the North Central, which were the two highest
sections for practically all of the school ages.

In diphtheria case histories (fig. 2 and table 4) the South and Inter-
mediate were at the top, in spite of a high immunization rate in the
latter group for the preschool ages. However, these diphtberia case
history curves also represent a cumulative process and many of the
cases may have occurred prior to the time of extensive immunization.
On the other hand, diphtheria case histories are low in the West in
spite of low immunization rates in the preschool ages; in the school
ages the West is moderately high in diphtheria immunizations.
The decline in diphtheria death rates in the South has also lagged

behind other sections, so that the area of high mortality as well as
that of high case incidence has moved in the past 30 years from the
North to the South. According to a summary of diphtheria mortality
in large cities in nine geographic regions, the three Southern sections
have all had higher rates during, the past decade than the three
Northern sections (1, 17).

I No data are shown by sex in this paper. Preceding studies (11, 12, 13, 14) Indicated that differences
between males and females in the percentages who had been immunized against the disea Included in

this study were negligible except for typhoid fever, particularly In the ages representing men who had been
in the armed forces.
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TABDL3 3.-History of immunization against diphtheria and smallpox at any tim^
sines birth among children in five geographic sections'-canvassed white families
in 28 large cities in 19 States, f935

Age last birthday

Geographic section' Un-
der 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Percc-ntage with history of immunization but no ezise

Diphtheria: .I I .
Northeast- 5. 7 22 0 28.7 30. L 37.3 44.81 54.4 59.4 62.1 62.9 62.9 62.6 61.7 59.1 59.0
North Central.-- 11. 5 32.0 37.5 39.5 41.2 48.2 60.4 64.6 66.7 64.2 63.0 61.1 00.3 59.1 54.9
Intermediate- 15. 8 42.5 44. 2 43.1 45.8 49.7 56.9 57.8 58.1 52.3 53.8 50.8 47.1 46.6 43.3
South-8 28.6 34.5 39.3 43.1 44.4 47.4 50.3 47.6 4565 43.5 38 5 35.9 31.3 30.5

West-2.9 10.0 13. 7 18.8 18.1 25.6 41.6 48 4 53.7 56 0 655.7 54.2 52.6 52.9 50.1

Northeast- 2.9 9.2 15.7 22.0 39.1 63.7 85.7 91.9 95.1 95.5 95.5 96.2 5 964 96.4
North Central.- 2.8 8. 7 12.1 15.3 18.1 32.7 58.7 69.8 73.6 74.6 78.0 79.5 81.8 83.0 85.1
Intermediate- 2.5 11.2 13.9 19.6 29.4 65.2 88.9 93.6 94.9 95.0 95.1 95.2 95 7 96.4 9 9
South - .4 2.4 4.5 7.7 19.4 40.7 74.3 88.7 91.3 91.Q91.9 91.0 92.1 91.1 93.3
West-2----- .6 8.8 11.2 16. 18.4 22.3 37.5 47.2 54.0 55.9 60.0 61.1 63.0 63.2 64.8

Number of children observed

Population:
Northest- 2, 7653,727:3, 709,3, 741 3, 921,3, 978,3, 923 4, 303 4, 256 4, 466 4, 545 4, 860 4, 647 4, 805 4, 673
North Central 2, 363 2, 7092, 739 2, 771 3, 0823, 155 3, 192 3, 302 3 254,3 366 3, 346 3 541 3 410 3, 558 3, 360
Intermediate l 96011,338'1,3271,3611,4471,41411,5821,599,1,5961,6291,6591,77911 753;1,740,1,674
South - l 7561,08811,0521,1191,1931,15311,2271,2501,2931,2871,3251 279,1,46711,321
West --843- -06- 888 9321 935 8511 9611,016 996 956 1,104111341 050 1.198l1 179

1 For surveyed cities included in each geographic section, see footnote 1 to table 4.

Smallpox.-In smallpox vaccinations (fig. 2 and table 3) the curves
for the Northeast and Intermediate cities are quite similar with
a maximum level of about 96 percent. The South is low for the
early preschool ages but finally reaches a maximum level of about 92
percent. Although the North Central eventually reaches a maxi-
mum at 15-19 years of 87 percent vaccinated, it is much lower
throughout the school ages than the sections mentioned above.
The Western cities show by far the lowest percentages vaccinated,
reaching a maximum at 14 years of only 65 percent with 63 percent
at 15-19 years. At 8 years of age the Intermediate and Northeast
show about 95 percent vaccinated, the South 91, the North Central
74, and the West only 54 percent.

In smallpox case histories the order of the sections is almost the
opposite, as might be expected in a disease so completely controlled
by vaccination. The Northeast and Intermediate regions are at
the bottom but the South, in spite of slightly higher vaccination
histories, is a little above the North Central. The West is far above
any other region in the p.ercentage of children with a history of
smallpox.

Scarlet fever.-The percentages of children who had been immunized
against scarlet fever (fig. 2 and table 4) were too small in every
region to have much effect upon the prevalence of the disease. The
percentages, therefore, represent the extent to which immn nization
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TABLz 4.-Histoy of immunisation against and of attach of four communicable
at any time since birth amonp children in fiu eoraphic scion '--

canvassed white families in 28 large cities in 19 States, 1985

Age last birthday

Diseam and geographic
section'I Anl n Un-under derU 2-3 4-5 8-7 8-9 10-11 12-14 der 5 59 1014 15-19

Percentage 2 with history of immunization but no case

DpNorthe t- ---
49.6 15. 1 29.4 41.1 57.0 62.56 2.8 59.9 25.9 57.0 61.0 52.3

NorthCentral- 52.4 22.5 38.5 44.7 62.5 65.5 62.0 58.2 3 2 C0. 9 59.7 45.5
Intermediate- 48.2 31.4 43.6 47.7 57.4 55.2 52.2 45.7 39.7 55.1 483 32.9
South -3. 7 20.5 37.0 43.7 48.9 46.5 40.9 32.5 32.5 47.1 35.9 20.3
West.. - S8.6 6.6 16.3 21.7 45.1 54.8 55.0 51.9 12.9 45.6 3. 1 40.88sinalpox:Norteast - 70.8 6.5 18.8 51.5 88.9 95.3 95.9 96.1 18.8 86.8 95.0 96. 0
NorthCentral- 4.7 5.9 13.7 25.5 64.3 74.1 78.8 83.3 11.8 62.2 81.5 87.3
Intermediate ---- 0.9 7.6 16.8 47.1 91.3 95.0 95.2 96.3 16.3 88.1 95.9 95.2
South --- 3.1 1.6 6.1 29.9 81.6 91.1 91.4 92.1 7.5 78.0 91.9 91.3
West- 41.3 5.8 13.7 20.2 42.5 549 60.6 63.7 11.6 44.0 62.5 62.8

Scarlet fever:
Northeast-1.59 .43 .81 1.22 1.87 2.00 2.02 2.03 .72 1.84 2.03 1.77
NorthCentral- 2.68 .75 1. 07 1.99 3.32 3.10 3.81 4.06 1.16 2.98 3. 61 2.91
Intermediate- 1.03 .48 .45 .77 1.00 1.42 1.50 1.18 .58 1.10 1.31 1.28
South -1.29 .27 .78 .94 1.45 1.47 1.93 1.59 .65 1.35 1.73 1.54
West--------- - 3.11 .57 .99 1.12 3.38 4.19 4.33 5.00 .82 3.34 4.74 4.75

Typhoid fever:
Northeast- .44 .20 .19 .54 .32 .41 .61 .59 .25 .41 .60 .94
NorthCentral- .85 .16 .27 .56 .89 1.07 1.21 1.25 .28 .91 1.23 1.67
Intermediate- 1. 22 .26 .26 .63 1. 19 1.23 1.53 2.25 .33 1.12 1.97 2.07
South -8. 27 .87 3.27 5.20 8.96 10.49 11.29 12.22 2.74 9.00 11.84 12.77
West - 2.07 .17 .60 1.28 2.02 3. 16 2.40 3 42 .53 2.40 3. 02 5.31

Percentage2 with history of case

Diphtheria: 3
Northeast-2.29 .11 .46 .84 1.f3 2.55 3. 47 4.54 .39 1.88 4.1 5 9

NorthCentral- 2.33 .20 .47 .75 1. Z4 2.64 3.0 4. 78 .44 1.83 4.31 6.86
Intermediate- 3.54 .52 .89 1.71 2.89 3.19 5.44 .64 .92 2.83 . 16 9.21
South -4.69 .38 1.84 3.11 4.20 5. 70 6. 99 7.18 1.69 4 56 7.10 7.07
West --------------- 1.22-- .11 .17 .61 .92 1.61 3 27 .04 .69 2.61 4.94

Smallpox:
Northeast- .12 .02 .03 .11 .10 .16 .15 .19 .03 .14 .17 .S1
NorthCentral- .47 .04 .13 .18 .82 .65 .68 .89 .09 .44 .80 1.41
Intermediate- .14-- .04-- 16 .09 .29 .27 .02 .10 .27 .70
South- .66-- .09 .26 .82 .89 1.42 L 03 .10 .55 1.19 1.93
West- 1.99-- .05 .61 L 41 2. 46 3. 39 3. 92 .13 1.71 8. 71 7.38

Scarlet fever:
Northeast -- 7.29 .29 1.57 4.76 7.99 9.82 10.26 11.00 1. 61 8.31 10.70 10.11
North Central 9.71 .59 3.02 6.41 10.88 13.6413. 55 13. 91 2.66 11.33 13. 77 12.35
Intermediate- 8.15 .30 1.52 4.52 8. 27 10.02 11.71 13. 39 1.51 8.52 12.72 12 96
South -5.16 .05 .97 2.39 4.88 7.23 8. 09 8.18 .84 5.50 8. 15 7.66
West- - 6.46 .34 1.70 2.96 6.56 8. 39 8. 66 1134 1.38 72 10.29 13. 41

Typhoid fever:
Northeast- .10-- .03 .04 .08 .13 .14 .20 .02 .10 .17 .32
NorthCentral- .14 .02 .05 .05 .09 .12 :.14 .35 .04 .10 .27 .45
Intermediate

I

.16-- .04 .03 .03 .09 .29 .38 .02 .06 .84 .89
South - .49 --- .21 .32 .46 .80 1.05 .04 .37 .95 1.83
West - .21 .O06 .05 .15 .27 .58 10 .46 .70

'Cities in each geographic section: Northeast:Boston, Fall River, Buffalo, Syracuse, Newark, Trenton,
Philadelphia, Pittsburgh. North Central Chicago Cleeland, Columbus, Detroit, Flint, Grand Rapids,
St. Paul. Intermediate: Baltimore, Richmond, St. Louis. South: Atlanta, Birmingham, Dallas, Houston,
New Orleans. West: Oakland, Portland, SaltLake City, Seattle, Spokane.

' See table 3 for numbers of children observed at each year of age under 15. Numbers 15-19 year were as
follows: Northeast 22,820; North Central 17,441; Intermediate 7,917; South 5,995; West 5,689.

had been resorted to by individual families rather than any organized
effort to control the disease by this method. In Northeast, Inter-
mediate, and Southern cities the curves hardly get above 2 percent

at any age, but in the North Central cities the curve reaches a maxi-
mum of 4.1 percent and in the West 5.0 percent.
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In case hist6ries the North Central stands somewhat above and
the South somewhat below other regions.

Typhoid fter.-Typhoid immunizations in Southern cities are far
in excess of those in any other region, but the West is rather high
also. In the Northeast, North Central, and Intermediate regions
the m ma bardly get above 2 percent; in the West and South the
maxima at 15-19 years are 5 and 13 percent, respectively.

Percentages with a history of a case of typhoid fever are low in all
sections, but the South stands well above the others. Immunization
of 13 percent of the children would hardly be expected to affect
greatly the total typhoid rate; the high immu ation rate, therefore,
appears to reflect the size of the problem father than the effectiveness
of the immunization procedure in controlling the disease. Typhoid
fever death rates have declined to low levels in every geographic
section, particularly in large cities. However, typhoid mortality
rates in the Southern sections are about three times those in the
Northern sections (2).
TABLE 5.-History of immunization againg four communicable diseases at any

time since birth among children 1 of native and foreign-born household heads in
five geographic sections 2-canvassed white families in 28 large cities in 19 States,
1985

Age last birthday

Disease and geo ADl under 15 I Under 5 5-9 10-14graphic secton3I

Native Foreign Native Foreign Native Foreign Native Foreign

Pecntage with history of immunizacim but no case

Diphtheria:
Northest- 47.9 88.1 26.6 2& 3 56.9 67.7 a00 615°
North CentraL_ 50.4 7. 1 31.4 89. 9 69.7 641 59.8 59.9
Intermmediae.-- 48.4 49.2 39.5 44.2 55.2 55.1 49.0 47.1
South -39.8 28 7 33.3 32.3 48 3 29.7 36.9 2B 3
West -388 39.5 12.6 16 9 46.8 42.6 54 3 49.6

----- 65.6 79.4 16 6 24.4 85.0 89.7 95.2 97.0
North Central- 47.7 68 6 9.7 1& 7 57.4 72.0 76 3 88 7
Itermediat-e 69. 8 81. 3 14.9 32 4 87.6 92.6 95.9 95. 9
South-62.8 70.8 7.4 14.7 77.9 80.9 91.8 90.7
West ------ 40.0 48 2 11.1 14.9 43.6 47.7 6L 7 66 0

Searlet fever:
Northea- 1.74 L 32 .72 .57 2. 2 1.49 2.48 1.54
North CentraL1- 2.68 .71 1.09 1.31 3.05 2.97 3.91 3.16
Intermediate- L 0 1. 19 .60 .56 1. 07 1.28 1.33 1. 43
South ---- L 30 L 11 .65 L 26 1.36 1.27 1.75 .93
West- &16 &808 .79 L12 3.32 &861 5.05 375

TyIphod fever6Northat .45 39 .27 .24 .43 .39 .67 .46
NOrth 0etW_d . g3 :64 . 27 . 27 1. 06 . 58 1:46 . 86
1ntermedIate.X.. 1.29 .44 .32 . 19 1.16 .70 2.17 .36
South- & 64 2.65 2885 L 27 9.43 2 54 12.42 3.39
West - 2.19 1.82 .49 .64 2.53 2.11 3.34 1 24

Number of children observed

Poplation:Northest- 6,91 23,558 12,295 4,946 12,549 7, 849 12,147 10,763
North CkotraL- 30,100 15,738 9,914 3,285 10,559 5 299 9,627 7,154
nbterdlate~.~ 19,532 2,497 5,641 684 6,714 855 7,177 1,108
South.. 16,528 717 4,757 1 Cs S,6 0 236 6,111 323
Wea:t - 11,735 22 3,666 a 3,817 8 42 1,195

O0 tep and adopted children of the houshold head.
'FOrdefY=ion of gogaphic sectons, se footnote 1 to table 4.

5883360-4 3---



TABLE 6.-HideorV of dfack by four oomnunioaabedisease at anV timw since birth
among children of nativ and foritgn-born household heads in fiv raphic sec-
tione-canvassed white familie in *8 large cties in 19 Stat"e,

Perutage ' of children under 6yem ofae with bis ryofa cas

Diphtheria SmallpO Scarlet fevr Tyed fever

Natve Foreign Native Foreign Native Foreign Native Foreign

Nortboast -2 0 .3 0.09 0 15 a1 3 0 08 0 10
North Central .-- 2.0 2.5 .44 .47 10.4 7.5 .16 . 08
Itermediate--- 3.2 4.1 .13 .16 7.8 66 . 1 .06

eSuth -i i
4 .00 .072 .9 . 4 .1498 .0.wSot4 .. L 1 1.0.72 3 3. .49 08

'For deflition of geographic motions see footnote 1 to tAble 4.
3 Peentag for childrer 15 yer of age In this table are dmple averages of percentages for the

three 5-year age groups under that age. See table 5 for numbers of children observed.

White children of native and foreign parents.-Tables 5 and 6 show
geographic variation in immunization and case histories for the four
diseases for children of native white and foreign-born white parents
separately. In general these two nativity groups both show geo-
graphic differences that are similar to those already discussed for
all white children.

Colored children.-Considerable numbers of colored children were
included in the canvassed populations of the Intermediate and
Southern cities. To obtain for comparison a sufficient Northern
colored population, the Northeast and North Central cities have been
combined into one section which is here designated as the North. In
these three sections practically all of the colored population are
Negroes; the small number of colored in the Western section are
omitted as they are largely of non-Negro stocks. Figure 3 shows for
colored children the percentage who had been immu ed against
diphtheria and smallpox in each of these three sections. Comparison
with white children will be made in a later section-these charts
relate to geographic variation in immuniations among the colored
(tables 7 and 8).
Diphtheria inmunizations are far more frequent among colored

children in Northern and Intermediate cities than in the South. In
the preschool ages the Intermediate is above the North but after 6
years of age the reverse is true. In the percentage of colored children
who reported a history of a case of diphtheria, the South was lowest,
the North next, and the Intermediate was highest.
In smallpox vaccinations also the Southern Negro has lower per-

centages than Negroes in the North and Intermediate sections. The
Intermediate group is highest in the school ages, reaching amimum
level of about 97 percent, but in the preschool ages the percentages
vaccinated are less than in the North. In the percentage of colored
children who had had a case of smallpox, the South is highest and the
Intermediate is lowest.

1136MY-Sl Igo
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FIoua 31.--History of Immunization against diphtheria and smallpox at any time sinoe birth among chil-
dren of colored household heads In three geographic sections-canvassed families in 23 large cities in 15
States, 1935. (See footnote 1 to table 4 for delnit-on of stions; North includes Northeast and North
Ontral)

TABLz 7.-History of immunization agaimt four communicable diseases at any
time since birth among children I of colored household heads in three geographic
sections '-canvassed families in 93 large cities in 16 States, 1935

Perntage with history of Immun on but no case No ber ofchvldren
A gelast - _ _ _ _ _ _ _ _ -

birthday
Iner _nr Ine

_
otb North m SdiaoeSuth North m SnrbSouth North South

Diphtheria . Smallpox

Under i ---- 8.-8 19.1 3.6 5.2 4.9 --------- 328 183 222
1 -- 327 42.8 13.1 90 7.5 4.4 511 278 366
2 -- 35.8 53.1 18.2 15.5 10.1 8. 5 464 256 340
3 -- 40.2 50. 0 13.8 19.3 10.8 7.3 502 242 383
4--- 40.5 46.5 17.3 30.6 1I 5 1& 4 531 258 330
5 -- 45.9 49.3 17.5 54.9 51.7 30.6 481 270 361
6 53.5 4; 7 21.2 77.0 79.6 62.1 550 278 382
7 -- 57 45.3 23.7 89.3 93.1 74.4 554 289 371
8 -- 65.3 44.1 27.1 87.8 93 4 84.3 539 299 358
9 -- 63.3 45.2 24.8 91.3 95.4 86.2 559 281 443
10..-- 61. 9 47.1 24.5 89.5 96.1 86.0 507 276 391
11 -___------- 62.9 432 22.9 92. 1 95.3 83.0 561 280 414
12-------- 60.2 40.7 21.1 90.8 97.7 84.0 465 300 374
13 -- 61.7 41.2 18.3 93.2 95.4 85.7 483 279 431
14 -- 61.3 35.9 20.7 91.9 9.6 84.0 411 262 357

Al under 16 51.2 48.7 19.7 64 3 65 7 56 1 7,448 40B1 5,523
Under -33.3 43.6 13.9 16.9 10.3 7.5 2,336 1,217 1,641
5-9 -57.2 45.9 22.9 80.7 83.0 68 3 2,683 1,417 1,915
10-1L .L 7 41.7 21.5 91.5 96 2 84.6 2,427 1,397 1,967

Scarlet fever Typhoid fever

Al1 under 16 1220 L 09 0.42 0.86 0.86 3. 19

Under 6_--_ 1.20 .74 .18 .51 .16 .g9
5- _-1_ 84 1.12 .47 .97 1.05 8. 15
10-14 -2.72 L 35 .56 LOS L 28 & 57

IOWn step and adopted children of the household head.
'Por deltn of geographo setions, footnote 1 to table 4; North as here wed includes Northeast
ad North Ce .



As among the white, scarlet fever immn tions aong Negroes
were more frequent in Northern than in Intermediate and particularly
Southern cities. Percentages of Negroes who gave a history of an
attack of the disease were smallest in the South and largest in the
North.
In typhoid fever immunizations the Southern Negro was far above

both the Intermediate and the Northern Negro; thus for the Negro
also the South stands out as using typhoid fever immuniation more
than any other section. In the percentage of Negroes with a history
of a typhoid case the South is highest and the North lowest.
TABLE 8.-History of attack by four communicable diseases at any time since birth
among children of colored, native white, and foreign-born white household heads
in three geographic section 1'-canvassedfamilies in 53 large cities in 15 States, 1935

Color and Inter- Inter- Inter- Intr-
natlvitv of North medi- South North medi- South North medi- South North medi- Southbldhead ate ate ate at

Diphtheria Smallpox Scarlet fever Typhoid feve

Percentage 2 of children under 15 years of age with history of a es

Colored- 1.4 11 1.1 0.52 0.31 140 4.7 2.3 0.8 0.13 0.38 0.74
Natve white- 20 3 2 4.4 .25 .13 .60 9.2 7.8 4 9 .12 . 15 .49
Foreign white- 2.4 4.1 .1 .28 .16 .72 & 2 8 5 3. 4 .09 .06-

Number under 15 years with hitory ofa as

Oolored-------- 103 87 63 39 13 82 360 _649 10 15 38
Nuvewbite.. 1,340 667 766 165 28 106 6,126 1,630 871 80 131 88
Foreignwhite- 1.126 122 50 128 4 7 2,789 197 28 44 2.-

'For defnition of geographic sections, see footnote 1 to table 4; North as here used includes Northeast
and North Central.

' Perocntages for children under 15 years of in this tabl are simple averges of peeta for the
Ce 5-year age groups under that age. See tab and 7 for numbers of children obseved.

V. RACIAL VARIATION

Comparison of the extent of immunization among three racial
groups wil be made first in the North where most of the foreign white
stock live, and in the South where most of the Negro stock live.
Diphtheria.-In diphtheria the percentages immunized in the North

are nearly the same for native white, foreign white, and colored chil-
dren of the same ages. Figure 4 shows the data in single years of age
(table 9). In the preschool ages thfe colored are somewhat above both
native and foreign white children. Numbers of foreign children in
the South are insufficient for this detail but the data are shown in
5-year age groups for native and foreign white in table 5 and for colored
in table 7. In the preschool ages in the South, percentages of native
and foreign white children immunized against diphtheria are about
equal but the colored are very much less. In the two groups from 5 to
15 years in the South, the foreign and particularly the colored children
are considerably below native white in the percentages imunize

1188n>^Ait



1139 July 5,1o06

ait diphtheria. In the Intermediate group, native and foreign
show roughly the'same percentage immunized against diphtheria;
in the school ages fewer Negroes have been im unized than in either
white group. The presence of large groups of poorly immunized
colored children in the South and Intermediate cities may be a factor
in keeping the attack rate on a higher level than in the North.

I'

01

AGe AGC

FIOuaR 4.-History of immunization against diphtheria and smallpox at any time since birth among ohil.
dren of native white, foreign white, and colored household heads in the North-canvassed families in 15
large cities in 8 States, 1935. (North includes Northeast and North Central as defined in footnote 1 to
tabld 4.)

TABLE 9.-History of immunization against diptheria and smallpox at any time
since birth among children 1 of native white, foreign-born white, and colored house-
hold heads in the North '-canvassed families in 15 large cities in 8 States, 1985

Percentage with history of immunization but no case
________________ ________________Number of children observed

(population)
Aie. last Diphtheria Smallpox
birthday __ _ _-_ _ _ - _ _ _ _ _-_ _ _-

Native Foreign Col- Native Foreign Col- Native Foreign Col-
white white ored white white ored white white ored

Under1. 8.2 9.8 8.8 2.3 4.2 52 3,708 1,185 328
1- 26. 7 26.1 32.7 7.9 12.1 9.0 4,725 1,465 511

2- 32.6 32.8 35.8 12.1 19.4 15.5 4,548 1,684 404

3- 33.8 35.6 40.2 16.6 25.6 19.3 4,505 1,819 502
4 38.5 41.5 40.5 26.2 38.6 30.6 4,723 2,078 531
6 444.8 50.1 45.9 46.6 57.2 54.9 4,697 2,261 481
6 -7.1 57.8 53.5 70.4 79.5 77.0 4,506 2.427 550
7 - 61.8 61.8 56.7 79.2 88.1 89.3 4,789 2,627 554
8- 64.4 64.3 65.3 83.3 90.0 87.8 4,520 2,797. 39
9- 63.0 64.7 63.3 82.8 92.2 91.3 4,59 3,036 55
10 -6 1 64.4 61.9 84.8 92.9 89.5 4,482 3,217 507
11 -62.0 62.1 62.9 85.7 93.5 92.1 4.584 3,622 561

12 -60.9 62.1 60.2 87.2 92.8 90.8 4,277 3.590 465
13 -57. 7 60.6 61.7 87.7 94.3 93.2 4,405 3,732 483

14- ---- 56.5 58.5 61.3 88.9 94.9 91.9 4,026 3,756 411

All under 15 49.0 54 7 51.2 57.6 75.0 64.3 67,091 89,296 7,446

Under 5 - 28.7 31.1 33.3 13.5 22.1 16.9 22,209 8,231 2,336
-9-- 58.2 ,60.3 67.2 72.4 82. 5 80.7 23,108 13,148 2,683
1014-- 59.9 61.4 61.7 86. 8 93.7 91.5 21,774 17,917 2,427

1 Own step, and adopted children of houvsehold head.
' North includes Northeast and North Central as defined in footnote 1 to table 4.



In all three regions the percentage of Negroes with a history of a
case of diphtheria (table 8) is less than among either the native or
foreign white in the same section. Diphtheria death rate are gener-
ally lower for colored than for white children (21) but there appears
to be no difference in antitoxic imunity demonstrable by the Schick
test (6). In all three regions native white children show somewhat
smaller percentages with a history of a case than do the foreign white.
SmwUpox.-In smallpox vaccinations in the North (fig. 4 and table

9), foreign white and colored show slightly larger percentages vacci-
nated than native white of the same ages; foreign white are slightly
above colored in most of the ages. In the South, the foreign white
are above native white in the groups under 10 years but roughly the
same at 10-14 years. Colored are generally slightly below both white
groups (tables 5 and 7).

In all three regions the percentage of Negroes with a history of a
case of smallpox is larger than anong either the native or foreign
white in the same section. The differences between the native and
foreign white are small in all three regions (table 8).

Scarlet fever.-In the South the Negroes show lower percentages
immunized against scarlet fever than either white group, but in the
Intermediate and Northern cities the differences are small (tables 5
and 7).
In all three regions the percentage of Negroes who reported a his-

tory of a case of scarlet fever is definitely less than among either the
native or foreign white in the same section. The percentages for the
native white are slightly larger than those for the foreign white in
each section (table 8).

Typhoid fever.-In the South the native white show much higher
percentages immunized against typhoid than either the foreign white
or the Negroes (tables 5 and 7).
In typhoid case histories, the Negroes show higher percentages than

either white group in the same region (table 8).

VI. VARIATION WITH FAMILY INCOME-

The only index of economic status available in this study is the
family informant's estimate of family income during the year pre-
ceding the canvass. No attempt was made to get exact figures but
the informant was asked to indicate in which of several broad groups
the income fell; if the family was or had been on public relief during
the study year, the question about income was not asked.
Income during the study year seems an inappropriate measure to

set against the percentage who had been immumnied during many
years. In many instances the family income may have changed
a great deal during the life of the child. However, in the absence of
a better index of economic status, the children were classified by this
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current fal income. Figure 5 affords a comparison for different
income levels, of the percentages of white children of three age groups
who had been mm ed against the four diseaes (table 10).
bSipktkri-Among children under 5 years, families on relief

showed less tha half as many immunized against diphtheria, as im
families with annual incomes of $3,000 or more. As income increases,
the percentages immunized gradually increase. At the ages 5-9 and
10-14 the picture is the same except that: (a) relief families show
slightly higher percentages of children immunied than nonrelief fam-
ilies with less than $1,000 annual income, and (b) the relative differ-
ences between the percentages inmunized in the lowest and highest
income groups are considerably less than among preschool children.
Smallpox.-In smallpox vaccinations among children under 5

years, relief families and the two lowest nonrelief income groups had
about the same percentages vaccinated, which was less than half of
the percentage for children in families with $3,000 or more annual
income. In the 5-9 year group, there was a steady rise from relief
to the highest income group, but the relative differences between per-
centages for the several income groups were small. Among children
10-14 years of age all income groups showed about the same percent-
ages vaccinated. Figure 6 shows the data for diphtheria and smallpox
in single yeas of age (table 11).

Scarlet fever.-Scarlet fever imunizations show rather large rela-
tive differences in the percentages immunized in the several income
groups; percentages immnunized in the highest income group were, in
the three ages, from two and one-half to five times those in the lowest
income group.

Typhoid fever.-The same large income differences appear for the
percentages immunized against typhoid fever, the highest income
group showing, in the three ages, percentages that are two and one-half
to seven times those for the lowest income class.

Di8cusso8n of immunizatioon difference8.-Even in the highest income
group less than 6 percent of the children had been immunized against
typhoid and scarlet fevers. Thus, as already pointed out, immuniza-
tions against these diseases are largely a matter of individual initiative
and ability to secure such service, rather than the result of any public
program. In smallpox, particularly in the school ages, all economic
levels get about the same percentage of vaccinations because the
program is largely under public auspices. Diphtheria immunization
in the school ages has some of the characteristics of both kinds of
programs but tends to be, like smallpox vaccination, a matter of
public service for all income groups. But even in smallpox and
diphtheria the picture for children under 5 years is like that for scarlet
and typhoid fevers where individual initiative and economic status are
important factors in the percentages immunized.
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FIuuxx-5.-History of immunization againt four communicable diseas at any time since birth among
children of crtan ago groups in famL of different annual income bvels at the tim of tesur-
canvassed white households in 28 large cities in 19 States, 1935.

TABLE 10.-History of immunization against four communicable diseae at any
time since birth among children of certain age groups in familia of diferent in-
come levels at the time of the survey-canvassed white households in *8 krge cities
in 19 States, 1935

Age last birthday

Annual family Income _
All

under 1 Under 5 5 9 10-14 Aundr 1nder5 9 10-14

Prcentage with histry of immunization but no cas

Diphtheria Smallpox

Relief - 44.4 23. L051 0 61.1 12.4 73.3 880Nonrelicf:
Under$1,000- 42.7 25.0 40.7 50 6 61. 1 121 74.6 8& 0
$1,000-$1,499 - .3 27.6 54.7 54 5 61. 3 12.9 7& 3 89.2
$l,500-$2,9 - 52.7 35 4 60.8 57.9 64.7 17.2 75 0 88 1
$3,000 and over-62 47.7 71.3 63 3 70.9 29.2 78 5 89. 0

Scarlet fever Typhoid fever

Relie-f 1.49 .62 1.56 2.11 1.34 .27 L58 1.96
Nonrelief

Underel.OO- 1.52 .50 1.66 2.22 1.62 .42 1.64 2.54
$1,000-$1,499- L 8 . 65 1.87 2.18 1.23 .35 1.31 1.91
$l,5(M) $2,999- 2.41 1.20 2.63 3.07 1.89 .86 1.98 2.55
$3.000 and over- 4.42 2.80 4.75 5 09 4.5 L 86 4.87 5.84

See table 11 for number of children observed.-
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Although the data here presented are for all cities combined, per-
centages for the several geographic sections show approximately the
same types of variation with income. The sections with lower immu-
nization rates, such as smallpox vaccinations in the West and diph-
theria immunizations in the South, show larger relative income dif-
ferences in both the school and preschool ages than is true for sections
with higher percentages immunized.

FIouim 6.-History of Immunization against diphtheria and smallpox at any time since birth among chil-
dren of each age In famiie of different annual Income levels at the time of the survey-canvassed white
households in 28 large cities in 19 States, 1935.

TABLE 1l.-History of immunization against diphtheria and smallpox at any time
since birth among children of each age in families of different income levels at the
time of the survey-canvassed white households in 28 large cities in 19 States, 1985

Ape last birthday

Annual family U l 1 14

der 1 2 3 4 5 6 7 8 9 10 1 12 13 14

Percentage with history of immunization bi;t no case

Diphtheria:
Relief
Nonrelief:
Under $1,000____.
$1,000l-$,499-
$l,500-$2,9

1.000 and over
.Smallpox:
Relief-
Nonrelief:
Under $1,000-
$1,000-$1,499-
$1,S0QO$2,999
$3 000 and over-

Population:
Relief-
Nonrelief:
Under $1,000-
$1,000-$1,499-
$1,500-$2,999-
$3,000 and over.

5.9 19.8 25.8 28.1 31.0 40.3 47.6 53.5 57.5 55.6 67.8 55.5 56.2 52.7 5266

7.1 22.2 27.9 29.9 33.7 38 2 46 8 52.0 64.7 55.8 54.0 51.5 52.7 47.9 46.9
7.9 25.4 30.8 32.7 336.6 42.0 54.3 57.9 59.9 58.3 58.7 56.2 53.3 53.5 50.9
11.9 34.2 38.6 40.3 45.4 51.1 60.9 64.3 A4. 0 62.5 60.6 60.9 58. 1 6 2 63 9
14.8 48. 7 54.0 53.1 59.0 65.2 71.2 72.0 76.3 71.7 70.2 66.7 63.9 0.4 56 3

2.1 58 9.9 14.7 26.4 45.9 68.7 79.7 86.1 84.6 86.5 87.7 87.7 88.7 89.4

2.3 6.3 10.6 15.4 23.3 47.6 72.8 81.3 83.9 85.5 86.4 87.4 88.4 87.9 90.0
1.7 &6 11.1 16.1 25.8 46.8 72.8 82.8 85.5 80.7 89.2 88.5 89.1 88.9 90.3
3.6 11.6 15.3 19.9 30.8 51.2 743 81.5 84.8 85.4 85.7 87.3 88.4 89.7 89.4
4.3 25.0 29.8 34.7 43.7 61.9 76.5 81.0 85.5 86.2 85.1 87.3 89.5 88.7 93.7

Number of children observed

1, 454 1,887 1,861 1, 8 1. 949 2, 024f2, 024Z 227 2 195 2, 196 2,3182,447 2, 26712, 3882,207

1,328 1, 688 1,6341,6411,M11 7341.75111,7981,9041,8471,9902,115 1,97912,1041,934
2,401 3,032 3,0072,95013,24613,05213,26313,2883 24313,33213,36713,5653, 37313,33,450
2,208 X 022,8382,673,159 3,244 3,318 3,610 3,536 3,7663,722 3,9303, 920 ,168 3, 949
256 300 31 358 378 422 444 453 427 484 493 586 5121 583 567

L DIPHTHERIA IMMUNIZATIONI



Case histories-In the instance of diphtheria and,.smallpox, the
proportion of children under 15 years with a history of a case decreases
slightly but regularly as family income increases (table 12). Children
under 15 years of age in families with $3,000 or more annual. income
show 1.8 percent with a history of diphtheria, as compared with} 2.7
percent for both relief and nonrelief families with less than $1,000
income. The corresponding figures for smallpox are 0.23 percent for
$3,000 or over as compared with 0.58 percent for nonrelief under
$1,000 and 0.56. percent for relief families. In scarlet and typhoid
fevers there was no regular trend with income in the percentage of
children with a history of a case.

TABLE 12.-History of attack by four communicable diseases at any time since birth
among children in families of different income levels at the time of the survej-
canvassed white households in 28 large cities in 19 States, 1935

Percentage I of children under 15 years Number under 15 years with history of a
of age with history of a case case

Income during
survey year Diph- Small- Scarlet Typhoid Diph- Small- Scarlet T hoid

theria pox fever fever theria pox fever ver

Relief-.----. 2.7 .56 7.0 .17 894 192 2.317 58
Nonreliel:
Under$1,000 .___ 2.7 .58 6.6 .22 763 167 1,896 64
$1,000-$1,499 2.5 .38 7.0 .15 1,261 190 3,478 76
$1,500-$2,999 2.3 .32 8.3 .12 1,287 182 4.567 72
$3,000 and over._ 1. 8 .23 7.3 .24 137 18 536 18

1 Peroentages for children under 15 years of age in this table are simple averages of percentages for the
three 5-year age groups under that age. See table 11 for numbers of children observed.

VII. COMPARISON WITH OTHER SURVEYS AND REPORTS

Special surveys.-Techniques, procedures, schedules, and personnel
vary so much from one survey to another that it is seldom possible to
make comparisons that can be interpreted as representing trend from
the time of one survey to that of another. However, there are two
preceding surveys that are rather similar in procedures, methods, and
tabulations. The first, 1928-30, is based on surveys by the Com-
mittee on the Costs of Medical Care (11, 12, 13, 14, 16) and the second,
1931, is a report from the White House Conference on Child Health
and Protection (29, 30). The Medical Care data are based on 6,404
persons under 20 years of age in 21 cities of 100,000 or more popula-
tion. The White House report is based on 145,720 children under 6
years of age in 156 cities of 50,000 or more population. In comparing
the results of the three surveys, it must be kept in mind that each
study is based on a different sample which in no two cases includes
the same group of cities although individual cities are included in
all three studies. Nevertheless each survey represents a group -of
metropolitan areas and it seems feasible to make some rough com-
parison of percentages immunized at the three periods. The data for
smallpox and diphtheria immunizations are shown in table 13 in
rather detailed ages. Table 14 shows in broader age groups similar
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TA&z 13.-History of immunization againsi dipaheria and smalpox at any time
uu,w birth among childrenI in large cties according to sureys2 in 1918-30,
iD#l, .d 1985..8

- Age last birthday

Midyearof survey Und4r 1 21 8 | 4 6-7 80 1-14 15-19

Pereentage with history of immunization but no cae

Diphtheria:
1 .... 4 5 11.0 14.3 15 4 24.3 29.2 36.2 34.8 29.2 10. 5
1931 -3-.3 16.5 22.1 24.1 27.0 31.8-
1935 - 8& 27.2 82.6 34.5 386 44.9 56.7 59.9 56.4 43.5

Sma1 x: - 4.8 11.3 19.3 18.5 30.4 42.8 74.6 80.9 84.0 84.9
1931- & 4 11.1 1& 7 20.8 28.4 43.8-
1935 - 2.5 5 12.8 17.6 27.6 48 8 77.2 85.3 88.4 89.7

Number of children observed (population)

Population:
1929. m-338 344 383 364 375 383 838 772 1,577 1,035
1931- 24,268 19,015 25,104 26,318 26.190 24,825
1985-- - 7,687 9,768 9,715 9,924 10578 10,561 22,355 23,099 61,816 59,862

I The 19 and 1935 data are for white children; the 1931 data are for white and colored combined.
$ Data for 1929 are from survey by the Committee on the Costs of Medical Care (11, 13) (collected as of

the beginning of the survey year) in 21 eities of more than 100,000 population distributed geographically as
follows: Northeast: Lynn, Worcester, New Haven, New York, Yonkers; North Cetruk Chicago, Canton,
Cleveland, Dayton, Detroit Fort Wayne, Wichita; South: Washington, D. C., Richmond, Atlanta; Wes:
Denver, Los Angels, a Diego S anFrancisco, Seattle, Tacoma.
Data for 1931 are rom a White 9ouse Conference Report (9) on immunizations among preschool children

in 156 cities (mostly over50,000 population) in 45 States. The cities included in the survey are listed in the

Data for 1935 are from the present survey of 28 cities of more than 100,000 population. See note 1 to table
for geographic distribution of these cities.

TABLz' 14.-History of immunization against certain communicable diseases at
any time since birth among white children in four geographic sections according to
surveys 1 of large cities in 1928-30 and 1935-36

Geographlc Age last birthday
section I and
midyear of Under | 6-9 | 1114 | Un6der Un-9J1014 | Under 10-14 15-19
survey 101 1__9_0_____1_59 ___1_1-1

Percentage with history of immunization but no case Number of children observed
(population)

Diphtheria Smallpox

All sections:
1929 14.2 34L3 29.2 10.5 17.3 70.9 84.0 84.9 1,799 1, 993 1,577 1,035
1935-esst 29.4 55.8 55.4 43.5 14.6 75.2 88.4 89.7 47,672 56,005 61,816 59,862

Northeast:
1929...... 26.5 35.3 36.2 19.3 51.6 87.7 88.0 87.8 313 424 359 238
1935..... 25.9 57.0 61.0 52.3 18.8 86.8 96.0 96.0 17,863 20,926 23,530 22,820

North Central:1929N-.- 11.6 35.0 28.7 7.8 7.4 66.1 86.3 88.3 893 947 724 436
1985_.... 33.2 60.9 59.7 45.5 11.8 62.2 81.5 87.3 13,664 16,269 17,215 17,441

Souath:'
1929..---- 15.5 36.5 25.8 8.6 8.5 73.2 78.9 82.7 269 306 252 151
1935_e- 86. 5 51.6 42.8 27.5 12.4 83.6 94.1 93.5 11,641 14,030 15,406 13,912

West:
1929...... 8.4 28.8 23.6 7.2 18.6 60.7 76.4 76.1 324 316 242 210
1985=----- 12.9 45.6 53.1 40.8 11.6 44.0 62.5 62.8 4,504 4,780 5,665 5,689

Scarlet fever Typhoid fever

All sectons:
19e2u9°ns--- 2.7 3.8 3.7 1.3 .2 1.2 1 2.9 6.2
1935---- .8 2.1 2.6 2.3 .6 1.8 2.4 2.9

' For sources of the 1929 data and cities included in each geographic section, see note 2 to table 13. The
1985 data are from the pesent study and are classified geographially as indicated by note I to table 4, except
that Intermediate and South are here combined into the one group designated as South



data for large cities in each of four broad geographic sections, together
with data on scarlet and typhoid fever immunizations for all cities
combined; the numbers involved in these latter categories are too
small for comparisons by geographic section.
The proportion of children immunized against diphtheria appears to

have increased rather markedly in practically every age group in every
section. In 1929, about 36 percent of the 6- and 7-year-old and 35
percent of 8- and 9-year-old children had been immunized; but in
1935 these proportions were 57 and 60 percent for the respective age
groups. The increase among 15- to 19-year-olds from 10 percent in
1929 to 43 percent in 1935 presumably represents largely the increas-
ing age of children immunized when they were younger, rather than
more immunizations done when the children were above 15 years of
age.
The data on smallpox vaccinations for all sections combined indicate

slight increases in 1935 over 1929 for children over 5 years, but the
reverse for preschool children. Considered by sections, the results
are not consistent and, with the small numbers of varying individual
cities, it is not possible to say whether any real changes took place
between the two surveys.

Scarlet fever immunizations were somewhat less frequent in 1935
than in 1929 in three of the four age groups. Apparently the level
of scarlet fever immunization has not increased materially in recent
years.
The few data on typhoid immunizations indicate little if any differ-

ence in the proportions immunized in the two periods. This is true
of the South where most of the typhoid immunizations were found
in both surveys, as well as for all sections combined.
A few results of recent surveys made by city health departments

may be cited without any implication that other cities have done
worse or better in promoting diphtheria immunization. In Detroit
the proportion of children entering school (presumably 5- to 6-year-
olds) who had already been immunized against diphtheria rose from
66 percent for 1936 to 70 percent for 1941 (23). Sample surveys of
preschool children were made by the Cleveland Health Department
in 1934 and 1939; during that period the proportion of 5-year-old
children who had been immunizdd against diphtheria increased from
43 to 66 percent (24).

Baltimore Health Department reports show for each year the num-
ber of children of different ages who have been immunized at any
timie since its campaign first began. It also shows estimates, based
on these data, of the percentage of children who have been imnmunized.
Of all children under 5 years of age at the close of 1935, 45 percent
were imunized against diphtheria, as compared with 80 percent at
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thes close of 1941; corresponding figures for ages 5-9 were 53 percent
for 1935 and 95 percent for 1941(f5).

If one neglects migration, the number of live births to resident
mothers (minus infant deaths) gives a rough index of the new unim-
mued children who are added to the population each year. If at
the beginning of the year 50 percent of the children under 15 years
of age had been immunized, then the number of immunizations during
the year must equal about half of the births to maintain the 50 per-
cent level; this statement assumes that practically all of the immu-
mzations are done for children under 15 years of age and that 14-year-
olds who become 15 are also roughly 50 percent immunized. Thus
to "accomplish the increase noted in Baltimore, 15,000 to 19,000
immunizations were done annually during the 6 years 1936-41, as
compared with about 13,000 births annually.

Healta department reports.-Data on the number of smallpox vac-
cinations reported since 1937 to the United States Children's Bureau
(37) by State health departments throughout the country vary fron
a low of 1,097,000 in 1937 to highs of 1,687,000 in 1938 and 1,472,000
in 1939, back to 1,170,000 in 1940 and 1,243,000 in 1941. A consid-
erable but unknown number of these vaccinations would be of adults
with a rather large percentage representing revaccinations. Thus it
is not practicable to say whether the level of vaccination was raised
during this period.
Sample surveys in Detroit indicate that the proportion of children

entering school (presumably 5. and 6-year-olds) who had already been
vaccinated against smallpox rose from 41 percent in 1936-to 54 per-
cent in 1941. Thus it appears that at least in Detroit vaccinations
are being done at earlier ages. However, this does not necessarily
mean a higher maximum level of smallpox vaccinations which in
large cities reaches 90 percent or above at about 15 years of age.
The indioations of more diphtheria immuhizations in the 1936

survey than in that of 1929 and common knowledge of the immuni-
zation activities of health departments both suggest that more children
are now immunized than at the time of this survey. However, the
number of diphtheria immu ations reported to the United States
Children's Bureau (37) by State health depart,ments do not indicate
large increases since 1937; the figure for 1941 was 1,075,000 as com-

pared with 1,102,000 and 1,067,000 for 1940 and 1939, respectively.
The number in 1938 of 1,177,000 was the highest and 897,000 in 1937
was the lowest reported in the 5 years of record. But the maintenance
of a constant number of annual immunizations for a short period does
not necessarily mean that the percentage of children immunized also
remains constant. The annual number of inmmunizations may be
sufficient to increase the percentage immuned, or it may be insuffi-
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cient to maintain the level of the beginning of the period. According
to the present study 48 percent of children under 15 years of age
covered by the survey had been immunized in 1935. If one can
assume that the reports to the Children's Bureau during the 5 years
1937-41 were reasonably complete and that they refer to children
immunized and not to the number of injections of toxoid, the number
of children immunized amounts to about half of the number of children
born during that period who lived through the first year of life. Thus
if the level of immunizations in the surveyed cities was roughly the
same as in the country as a whole, the reported immunizations about
maintained the level as found by the present survey. If, as seems
probable, the level in small cities and rural areas was less than in the
large surveyed cities, the reported immuniations raised the level of
diphtheria inumunizations since 1936.
For the group of white children under 15 years of age who were

covered by the survey, the percentage who had been immunized
against diphtheria varied in the 28 surveyed cities from 70 to 17 per-
cent in 1935. In a few individual cities in different geographic sec-
tions, the numbers of immunizations and births may be compared,
without any implication that the cities cited are representative of
others in the section. A Northeastern city with 60 percent of the
children under 15 years immunized against diphtheria in 1935 has
about 2,900 births per year; during the 6 years 1935-40 an average
of about 2,700 immunizations were done annually. If 60 percent
as many childreD were immunized as c.ame into the population by
birth, or about 1,700, the 1935 level of immunizations would have
been maintained, so the 2,700 per year would raise the level consid-
erably. A Western city with 1,800 annual births did an average of
1,800 immunizations during the 7 years 1935-41. Since -only 37
percent of children under 15 years in this city were immunized in
1935, the 1,800 per year would be between two and three times the
number needed to maintain the 1935 level. A Southern cit.y with
about 2,900 birtbs per year reported nearly 3,100 annual diphtheria
imunizations during the 6 years 1936-41. Since only 57 percent of
the children under 15 years had been immunized in 1935, this number
of immunizations was about twice the number needed to maintain the
1935 level. Another Southern city with about 6,800 annual births
reported an average of 2,600 annual diphthera immunizations during
the 7 years 1935-41. Since only 28 percent of the children under 15
years were immunized in 1935, these 2,600 immunizations were
sufficient to raise the 1935 leveL

These rough comparisons of the numbers of diphtheria immuni-
zations and births indicate that most of the cities have raised the
level of immunization since the survey, but in many cases it would
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still be low; the survey results, thereore, repreent m percen-
tages i ned for diphtheria.

VIII. SUMMARY

This study of immunizations is based on a canvass of 213,931
households in 28 cities of 100,000 or more population selected as
representative of cities of that size in different geographic sections.
The data which were collected during the 3 months ended about the
middle of June 1936, included histories for each person under 25 years
of age for artificial immunization against or attack by diphtheria,
smallpox, scarlet fever, and typhoid fever. A comparison of certain
characteristics of the surveyed population with census data indicates
that it is fairly representative of the population of cities with 100,000
or more inhabitants.

Immunizations against scarlet and typhoid fever are negligible in
frequency as compared with those against diphtheria and smallpox.
In the preschool ages diphtheria immunizations are more frequent
than smallpox vaccinations, but after 5 years the reverse is true. At
8 years of age 61 percent of the children had been immunized against
diphtheria and 85 percent had been vaccinated against smallpox
at some time since birth.

There is considerable geographic variation in the extent of inmu-
nization against these diseases. These 28 large cities were divided
into 5 geographic groups, Northeast, North Central, Intermediate,
South, and West. In diphtheria immunizations the West is lowest
from birth through 7 years but beyond that age the South is lowest;
the Intermediate is highest from birth through 5 years, but after 6
years the Northeast and North Central are above the Intermediate.
The South and Intermediatb cities are higbest in history of diphtheria
cases.

In smallpox vaccinations the Northeast, Intermediate, and South
all get above 90 percent by about 8 years of age, but the North Cen-
tral and particularly the West are low, the latter reaching only about
60 percent. In history of smallpox cases the West is above any other
section.

In scarlet fever immunizations the West and North Central are far
above the other sections, but no region gets above about 5 percent.
In scarlet fever cases the North Central and Intermediate are at the
top. In typhoid immunizations the South is far above any other sec-
tion, with the West second. The South shows the highest history of
typhoid cases. The nuimbers of scarlet fever and typhoid immuni-
zations are too few in any section to have any definite effect upon the
course of these diseases; the immunized, therefore, represent protec-
tion for cetain individuals only, and the highest immunization rates
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show up where case rates are high enough to stimulate the use of the
vaccine.
An examination of the geographic variation in immunizations among

children of native and foreign-born white parents and among colored
indicates that all three of tbese racial elements of the population show
the same general type of geographic variation in the extent of
mmunizations.
In the North the percentages of Dative, foreign, and colored chil-

dren of specific ages who have been immuniZed against diphtheria are
approximately the same; in the South, a higher percentage of the native
whites are immunized than is true of the foreign white or the colored.
The only index of economic status available was the income of the

family during the year preceding the canvass, and this would not neces-
sarily represent income during the child's life. Nevertheless, when
children were classified according to that income, it was found that
in the preschool ages the percentages of children who had been
immunized gainst diphtheria and smallpox increase definitely with
income. The same was true for diphtheria immunizations during the
school ages, but there was little difference in smallpox vaccinations as
between hiah and low incomes. Scarlet and typhoid fever immuni-
zations increase with income in each of the three age groups under 15
years, indicating that these immunizations are largely the result of
individual initiative rather than public programs.
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DEATHS DURING WEEK ENDED JULY 10, 1943
[From the Weely Mortality Index, issued by the Bureau of the Censu, Department of Commerce]

Week ended Correspond.
3ull ing week,IU14; ~1942

Data from 88 large cities of the United States:
Total deaths.--- -------------- ---------------- 7, 7'i 7, 554
Avera for 3 prior years ----, -------------7,775
Total deaths, fist 27 weeks ofyea- 256,441 231, 99
Deathsaunlderi ysear ofage -.-. -.599 537
Average for 3 prior years - - -- -

Deaths under 1 year of age, first 27 weeks of year -- -- 17,70 14,949
Data from industrial insin ance companies:

Policies in force- 65, 58, 86 65,388,272
Number of death elaims .--- 10,039 10,268
Death claims per 1,000 policies in force, annual rate- 8.0 8.2
Death claims per 1,000 policies, first 27 weeks of year, annual rate -- 10.2 9. 7

COURT DECISION ON PUBLIC HEALTH

Unwholesome food-sale.-(Massachusetts Supreme Judicial Court;
Commonwealth v. Economy Grocery Stores Corporation, 46 N.E.2d 521;
decided January 26, 1943.) A Massachusetts statute (Annotated
Laws, chapter 94, section 150) prohibited the sale or offering for sale
for food of "any diseased animal or product thereof or any tainted,
diseased, corrupt, decayed or unwholesome carcass, meat, vegetable,
produce, fruit or provisions of any kind, except when packed in such
a container that upon reasonable inspection the condition of the con-
tents thereof can not be ascertained, without making the condition of
the thing sold or offered for sale fully known to the buyer." Regard-
ing this statute the Supreme Court of Massachusetts took the view
that the intention was to punish the sale of unwholesome provisions,
subject to the statutory exception, without regard to the question
whether the seller knew the provisions to be unwholesome or not.
The offense under the statute was one in which guilty knowledge did
not need to be alleged or proved.



PREVALENCE OF DISEASE

NVo health department, State or local can effectively prevet or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED JULY 17, 1943

Summary
Thle rise in the incidence of poliomyelitis continued. A total of 297

cases was reported for the week, as compared with 245 for the preced-
ing week and a 5-year (1938-42) median of 101. Of the current total,
231 cases, or 78 percent, were reported in the same 3 States which
reported 85 percent of the cases last week, as follows (last week's
figures in parentheses): Texas, 102 (90); California, 90 (75); Okla-
homa, 39 (44). New York reported 11 cases (last week 5), and Kansas
and Arkansas 7 each. For the first 28 weeks of the year 1,626 cases
have been reported, as compared with 751 last year and 948 for the
5-year median. The cumulative figure to date this year is more than
that for the corresponding per od of any year since 1934, when 2,694
cases had been reported.
A total of 264 cases of meningococcus meningitis was reported, as

compared with 267 for the preceding week and a 5-year median of 35.
Slight increases over the preceding week's figures were recorded for
five of the nine geographic sections, namely, Middle Atlantic, East
North Central, West North Central, East South Central, and West
South Central. The cumulative total to date this year is 12,542
cases, as compared with 2,143 in 1942 and a 5-year median of 1,276.

Increases occurred, as compared with reports for the preceding week,
in the incidence of diphtheria, typhoid fever, and whooping cough,
and decreases in influenza, measles, scarlet fever, and smallpox.
Of the nine diseases mentioned above, the incidence of only three-
scarlet fever, smallpox, and typhoid fever-was below the 5-year
medians.

Totals for the week for the other diseases included in the table are
as follows (figures for the corresponding week of last year in paren-
theses): Anthrax, 2 (6); dysentery, all forms, 1,089 (784); infectious
encephalitis, 17 (13); leprosy, 1 (0); Rocky Mountain spotted fever,
19 (17); tularemia, 19 (27); endemic typhus fever, 123 (58).
Deaths registered in 88 large cities of the United States for the week

aggregated 7,782, as compared with 7,593 for the preceding week and
a 3-year (1940-42) average of 7,342. The cumulative total for the
first 28 weeks of the year is 259,350, as compared with 235,281 for the
corresponding period of 1942.

(1153)
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Telegraphic morbidity reports from State health officers for the week ended July 17,
1948, and comparison with corresponding week of 1942 and 5-year median

In these tables a zero indints a defknite report, whi leadem Imply that, although none were reported,
cas may have oocurred.

Diphtheria Influenza Me8s - Menintis,________ _________ meningococeus

Week Week Week Week
Division and State ended- Me- ended- Me- ended- Me- ended- Me-

dian dian dian dian
July July 8 July July 193 July July 1 July JulyJ I 8-
17, 18, 17, 18, 17, 18, 17, 18,
1943 j1942 1943 1942 1943 1942 1943 1942

NEW ENGLAND
Maine
New Hampshire
Vermont-
Massachusetts
Rbode Island
Connecticut-
MIDL ATLANTIC

New York
New Jersey
Pennsylvania
EAST NORTH CENTRAL

Ohio-
Indiana
Illinois
Michigan
Wisconsin-
WEST NORTH CENTRAL
Minnesota
Iowa .
Missouri-
North Dakota-
South Dakota-
Nebraska-
B:ansas-

SOUTH ATLANTIC
Delawaare
Maryland 3
Dist. of Col
Virginia
West Virginia
North Carolina
South Carolina
Georgia
Florida
EAST SOUTH CENTRAL

Kentucky
Tennessee -----
Alabama
Misissippi I

WEST 90UTH CENTRAL

Arkansas
Louisiana -------------

Oklahoma
Texas ----------------

MOUNTAIN
Montana _
Idaho
Wyoming- -

Colorado _
New Mexico--
Arizona

Nevada
PACIFIC

Washington
Oregon-
Califomia __

Total _

28 weeks

0

1

1

0

1

6
3
10

7
2

7
3

7

0

0

0

8

2,

i
I

12

4
a

14

2

0

0

0

0

11
2

2

4

1

0

i5
7
12

6

3

17

4

6

2

2

0

5

2

4

6

4

2

1

14

1

2

4

6

2

10

1--

421

121
lf1is

I

3

1

6
7
4

3

2

1

3

2

6
5
6
1

12

1
1

26
4

84

7

91

7f
21

1S

34
64
59

18
3

3

8
2

5

6
3

7,

2
6

14
2

37
4

37
28
38
R6

'51

11

544
[9
2
is

0

:9

2

2

31 36

3

71
232

41
75

I

41
41

7

368 84
170 17
121 24

64
14

51
42

352

54
45
31
9
8

55
33

1

40
13
24
23
31
8

20

34

77
91

37a
606

29
65
15
9
7

13
33

1

27
13
65
23
82
8
15
168

14

4

0

0
31

1

5

'3
8
21

[7

2

10
8
4

6

8

3
0

0

4

1

1D 2
0

0

4
2
2

9

2
6

0

0

1

1

0

7
1DDD'OIII 0

0

0

I
0

0

2
0

3

.1

0

1

1°

0

0

0

1

0

0

0

0

0

0

2

I1

l

3

2

1

2

1

12
0

3

4

2

4

8

4

2

D
3
3

I
5

r
I

I
I

6 0 1 3 10 8 15 6 3 2
5 2 2 4 4 13 38 15 22 2 0 1
5 4 5 7 3 7 30 16 23 2 .3 2
2 6 3 5 2 1

3 4 4 10 2 2 11 12 23 1 0 1
31 2 4 9, 4 1 11 11 f6 3 1 1
5 3 3 7f 10 10 10 2 20 0 0 0

23' 13 13; 300 106 91 118 52 80 11 3 1

0; 0 0 4 _ 45 31 29 0 0 0
Ol 1 1 3 21 3 0 0 0
0j 0 0 4 13 _ 17; 341 12 2 0 0
4 1f 5 .34 _ 33 40; 30, 0 .1 0

0 0 0 1 1 2- 22 '0 0 0
3 0 0 42 9 18 15 42 371 1 of 0
0 0 0 20 169 69 2 1, 0
0 0 - 2-B l-O--

8 0 0--- 74 188 48 8 0 0
1012 11 4t~~~~6 6 58 43 351 4 01

19 10, 12 19 28 171 324 512 397 13 2 1

1821 1411 152' 643 431' 431 5,858 3,255w 4,840 264 63 35

6,446! 6,628! 8,050 78,893 78,995 150,230 523,593 458.682 458.682 12.542 2.1431 1.276
See footnotes at end of table.
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Telegraphic morbidity reports from-State health officers for the week ended July 17,
1943, and comparison with corresponding week of 1942 and 5-year median-Con.

Poliomyelitis Scarlet fever Smallpox typhoid fever

DivisinandState Week. Week Week W%eekDivison and State |ended- nMe-eded- ended- Me- ended- Me

___an ___ Me dian dian
d1andiaJuly 1938--JlJuly 1938-

July July 142 Jly July 1938-42 July July 42 Juy 417, 18, 17, 18, 17, 18, 17, 18,
1943 1942 1943 1942 1943 1942 1913 1942

NZW ENGLAND

Maie- --
New Elampshire
Vermont-
Massachusetts
Rhode Island
Connecticut-

MIDDLE ATLANTIC

New York---
New Jersey-
Pennsylvania

EAST NORTH CENTRAL

Ohio-
Indiana-
Illinois-
Michigan
Wisconsin
WEST NORTH CENTRAL

Minnesota
Iowa-
Missouri
North Dakota
South Dakota
Nebraska
Kansas

SOUTH ATLANTC

Delaware-
Maryland ------------

Dist. of Col
Virginia
West Virginia-
North Carolina
South Carolina
Georgia-
Florida
EAST SOUTH CENTRAL

Kentucky
Tennessee ---
Alabama
Miissssippi
WET SOUTH CENTRAL

Arkansas

Louisiana----------------

Oklahoma
Texas

MOUNTAN

Montana-
Idaho
Wyoming
Colorado------
New Mexico
Arizona
Utah _

Nevada-
PACIirC

Washington-
Oregon-
California-

3
0

0

2
0

0

4
A

01

01

0

17

0

0

0

0

0

1

0

0

3

9

3

0

92
a

21

89
22
44

57

17
53
33
43

16
10

11
2
5

2
14

1

17
4

11
3
22
2

0

1

6

4

26

8

2
1s
25

3

9

7

81

71

92

67
10

71
37
34

27
7

13
3

4
7

19

3

11

12

6

12

8

3

1

4

16

12

12

2

3

5

10

14

0

1

5

0

3
1
3
66

2
13

113
31
98

24

13

13

3

4

19

11

a

12

1

4

2

14

12

10

2

3

5

10

14

8

2

3

9

1

4

14

5

58

0

0

0

0

0

0

0

0

0

0

1

0

1

0

I

C

I

0

a

0

0

0

0

0
0
0

0

c

C

c

0

1

1

a

6

2

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

a
2

9

12
7
5
5

3

0

7

0

0

1
2

0

0

2
6

8
5
8
8

2

11

14
7
8

Ii

12

2

4

3

12

1

0

19

15
15
10
11

0

0

2
0

3

12
2
9

8
7
12
2
1

1

2
6
1
0

0

1

4

1

5
12
10
19
4

15
15
10
9

1S 14 14
5 11 21
10 6 17
25 27 30

0

1

0

0

0

0
1

2

2

4
0

I

2
0

5

0

2
3
3
0

2
1
5

2

0

3

11
0

3

0

0

2

2

0

2

2

4

0

0

0

7

0

0

1

0

0

2

3C39
102

I

a
2

2

0

0

90

I

2

2

a
1

4

0

1

2

0

0

0

0

0

0

1

0

3

2

3
2

3

0

C

I

ol 13 14

1 11 6

81 f9 M5

c

c

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

3

Total 2971 ~83 101 _ 831 _ - _ 16f 207 254 2L

28 weeks . 1,626 751A 948 93,978 85,950 112,675 584 593 1, 843 ,1601 2,847k 3,099

See footnotes at end of table.
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Telegraphic mrbidity reports from State health offieers for the Week ended July 17,
1943, and comparison with corresponding week of 1940 and 5-year median-Con.

Whooping cough Week ended July 17, 1943

Dhldion and State Week ended- Dysentery F Ck
dian An- 1eph-Tbt s bula

alitis, Loepy Mte rmaFvr
July July 1938- thrax Ama. BRfl Un. rosfe emi17, 18, 42 ble lary fled*tos ee193 1942 tius fee

20
7
9

75
19
16

21

57
I5

5J

21

3C
116
12
54

236 393 393
221 353 239
265 235 334

223

68
207
250
262

64
53
53
25
12
24
92

2
102
32
148
109
226
101
79
13

25
55
96

25
5

28
411

26

iC

30
91

54

13
64
195

224
51

310
198
208

71
44
21
0

1
25
63

2
35
15
49
35
87
42
49
29

72
40
42

52
12

a

270
301 310

261
208

66
34
36
20
3

20
63

7
65
13
58
38
229
42
26
13

64
56
26

18
64
19

0

0

0

0

0

0

0

0

2

0

0

0

1
0

0

10
0

0

3
0

0

3
0

I

0

0

1

0

0

0

0

0

0

0

1

0

0

0

0

2

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

*0

0

0

1
0

0

a

0

0

0

0

0

0

0

0

1

0

0

NEW ENGLAND

Maine -
New Hampshire-
Vermoqt ---
Maahusetts-
Rhod sland-
Connecticut-

MIDDLE ATLANTIC

NewYork-
Now Jersey-
Pennsylvania-
EAT NORTH CENTRAL

Ohio
Indiana
illinois
Michigan
Wisconsin-
WZST NORTH CENTRAL

Minnesota-
Iowa-
Missouri
North Dakota
South Dakota
Nebraska
Kansas

SOUTH ATLANTIC

Delaware ----------

Maryland I
Dist. of Col
Virginia
West Virginia:
North Carolina
South Carolina
Georgia-
Florida-
EAST SOUTH CENTRAL

Kentucky-
Tennessee
Alabama-
Mississippi
WEST SOUTH CENTRAL

Arkansas

Loutsiana
Oklahoma
Texas

MIOUNTAIN

Montana
Idaho
Wyoming
Colorado
New Mexico
Arizona _
Utah
Nevada ---

PACIFI

Washington
Oregon
California -------

Total

28 weeks I

wee 1942

0

0

0

0

0

0

0

0

0

0

0

0

0

3

D

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

1

2

C

C

0

0

0

0

16

0

0

0

0

33

11

0

.187 203 0 42

16 10 0 0 C
15 14 0 0

4 51 0 0 C

38 38 0 1 a
26 18 0 0 4
14 14 0 0 a
28 76 0 C

-0 C

52 62g 0 0 0

27 271 O o0 0190 242 0 3 15

C

C

8

0

0

0

0

0

0

0

0

0

0

0

0

0

9

0

373
0

0

0

0

0'

2

27

0

0

0

0

0

0

c

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 3

0 0 0 0.

0? 0 0 0

26 0 0 0
O, Oj 1
0

0
0'

0 0 0 0~

0I 0 0 0;

0 10' 0
I_

C

I

0

0

0

0

0

0

0

0

0

1
0

0

0

3
0

I

I

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

2

4

40

15

0

1

8

0

2

0

47

0

0

0

0

0

0

0

0

0

0

0

4,185! 3,699? 4,078' 21 531 59j 437 171 11 3 19 19i 123

113,876 105,735 109,344i 37 1,0481 7,509 2,602 3231 16 223 518 1,507
i- 50 550 4,0391 2,668 2461 32 244i 5531 1,130

I New York City only.
' Period ended earlier than Saturday.
Exclusive of delayed report from tbe Distriet of Columbia of 1 esm for the week ended June 20.
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WEEKLY REPORTS FROM CITIES

City reports for week ended JUIV
,1943

This table lsts the reports from 86 cItis of more than 10,000 population distributed throughout the
United States, and represents a cros section of the current urban Incidence of the diseases included in
the table.

Infuenza h.I1l

_!{ I0 '§jX §
NBt~~~~~~~~~9 94 in.

NEW ENGLAND

Maine:
Portland-- 0 0 0 57 2 1 0 0 0 0 3

New Hampshire:
Concord - 0 0 0 2 0 0 0 0 0 0 0

Vermont:
Barre-- 0 0 2 0 0 0 0 0 0 0

Massachusetts:Boston-- 0 0 87 6 14 0 72 0 1 20Fall River-- 0 0 22 1 0 0 1 0 0 2
Springfield -- 0 1 0 1 0 1 0 8 0 0 3
Worcester - 0 0 0 0 0 2 0 5 0 0 10

RhodeIsland:
Providence-- 0 0 112 1 2 0 0 0 1 37

Connecticut:
Bridgeport-- 0 0 1 0 1 0 0 0 0 0
Hartford-- 1 0 0 1 0 5 0 3 0 0 2
NewHaven-- 0 0 21 1 0 0 0 0 0 1

MIDDLE ATLANTIC

New York:
Buffalo-0 0 12 1 4 0 6 0 1 5
NewYork -7 2 3 1 897 37 56 2 72 0 4 88
Rochester-0 0 40 1 4 0 1 0 0 8
Syracuse-0 0 0 26 0 1 .0 0 0 18

NewJersey:
Camden-0 0 0 0 1 2 0 0 0 0 0
Newark-0 0 0100 0 7 0 4 0 0 47
Trenton -0 0 1 0 1 2 0 0 0 0 0 0

Pennsylvania:Philadelphia- 5 0 3 1 159 6 23 0 21 0 1 88
Pittsburgh- 6 0 2 2 12 5 12 0 13 0 0 34
Reading - 0 0 0 2 0 1 0 0 0 0 11

EAST NORTH CENTRAL

Cincinnati-- 0 0 19 2 4 0 9 0 1 7
Cleveland -- 2 0 1 0 12 a 11 0 10 0 0 66
Columbus-- 0 0 32 0 4 0 2 0 0 1Indiana:

Fort Wayne -- 0 0 0 1 0 2 0 0 0 0 0
Indianapolis-- 1 0 2 25 0 6 0 4 0 0 26
South Bend -- 0 0 0 8 0 0 0 0 0 0 1
Terre Haute -- 0 0 0 1 0 0 0 0 0 1 1

Chicago -- 0 2 3 222 7 19 0 26 0 1 63

Springfield-------- 0 0 0 2 1 0 0 1 0 0 1

Detoi--it 0|------ 0465 5 8 0 13 0 1 50
Flint----------0 0---- 0 4 0 0 0 0 0 0 1
GrandRapids-- 0 0- 0104 0 0 0 2 0 0 14

W.JwonspSin:
Kenosha---- 0 0 0 3 0 0 0 0 0 0 2
Milwaukee-- 0 0 0 222 0 1 0 27 0 0 57

Racine--------- 0 0 ---- 0 4 0 1 0 8 0 0 1
Superior -1------ 0 ----0 16 0 0 ,0 0 0 0 1
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City reporte for week ended July , 1948-Continued

________ ~~~4 4 9 Ij

WEST NORTH CENTRAL

Minnota:
Duluth
Mines us.
St.Pau--

Missouri:
Kas City
St. Joseph --

St. L-oiXi
Nebraska:

Omaha-.
Kanas:

Topeka
Wichita - -

SOUTH ATLANTIC

Delawa:
W lmtngton

Maryland:
Baltimore
Cuimberland -----
Frederick

Ditrict of Columbia:
Washington

Virginia:
Lynchburg
Richmond
Roanoke

West Virginia:
Charleston ----

Wheeling-
North Carolina:

Winston-Salem
South Carolina:

Charleston,--

Georgia:
Atlanta.
Brunswick .
Savannah

Florida-
Tampa .

EAST SOUTH CENTRAL

Tennessee:
Memphis .
Nashville _--

Ulabama:
Birmingham .
MobUle .

WEST SOUTH CENTRAL

Arkans:
Little Rock .

Louisiana:
New Orleans---
Shreveport

Texas:
Dallas-
Galveston
Houston-
San Antonio

0
0
0

0
0
0

0

1
0

0

0
0
0

0
0
1

0
0
0
0

0

0
0

0

0

0

0
1

0

0

0

0

0
0
0

1
0
0

0

0
0

0

0
0
0

0

0
0
0

0
0

0

0

00
0
0

0

0
0

0
0

2

_____

1

2

5

0
0
0

0
0
1

0

0
0

0

1
0
0

0

0
I
0

0
0

0

0

0
0
0

0

0
1

0
1

146
11
29

22
2

43

15
3

1

73
0
0

55

10
18
3
0

1
0

0

19
2

10
3

0

10
0

2
0
0
1

0
0
1

1
0
4
1

0
0

1

2
0
0

2

1
U
0

0
0

0

0

0

0
5
2

10
0
14

0

0
3

3

11
1
0

6

1
U
0

0
2

0

2

I
I 0
0 0

0 4

0
0

0
0

3
1

6
0

0
0
0

1
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
1
4
6
0
5

2

0
0

11
0
0

7

0
0
0

0
0

0

0

1

0

0

0
0

0
1

0 1 0 0

4 6

0 5 0 1

0 2 4 4
0 0 1 1
0 6 3 0

0 3 0 2

4.---

0 0

0 1 1
0 0

0 0

0 0

0 0

0 .

0
1
0

0
0

0

0

0

0

0
0
0
0

0

1
0

0
0

0

0

10
0
0

0

00
3
I

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4
1

42

6
0
32

0

17
7

0

121
0
0

36

8
13
2

16

54

2

3
0
0

5

19
10
0
0

1

2
0

17
0
13
3

0

0
0

O 1
0 0
0 0
0 1

1'
o

I

.I

I
I
I

I
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City reports for week emded July S, 1943-Continued

.2. jiTnfl

Montana 00---- O O 01 0 0 0 0 0

Colorado:
Denve - 3 0 b 0 b 3 6 5 3 0 0 10
Pueblo0 0 0 1 0 1 0 0 0 0 &

IJtah:
8alt LalceCity0 0 0 15 0 0 0 4 0 0 44

PACIFIC

Wou:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Seattl -1 0 0 83 0 7 3 4 0 0 11
8wlcane..l---- 2 0 0 13 0 3 0 7 0 0 7
ealomsa----------___ 0 0 0 0 0 0 1 0 2 0 0 6

Caloria:
oeAngeles -1 0 9 1 89 3 9 2 18 0 0 35

Paubamento -1 0 7 0 4 7 0 0 0 10
SanFrancisco- 0 0 1 1 16 316 3 0 3 9 0 0 15

Total- ---- 49 4 43 17 3,435 109 335 32 406 0 21 1,247

CorrSpondingee-- ,-1942- 60 2 24 1 13,89 15 214 7 379 2 25 1,162
Avera-,1938-4- - 30 '14 22,282 1 232 3 4 31 1 237

DCaentern amcbic.-Cases: New York, 7; Sacramento, 1.
DsAentgr s -r.-Cases: New York, 3; Charleston, S. C., 21; Atlanta, 1; Nashville, 3; Ls Angeles, 8.
Dgseate, smnpeciffld.-Cases: San Antonio, 16.
.Lcprou.-Case: New Orlean, 1.
RocBg Mourtain std f r.-Cases: New York, 1; Washington, 1; Winston-Salem, 1.
Drskremia.-Caseas:New Orleans, 1.
2Vphu.jever.-Cases: Brunswick, 5; Tampa, 1; New Orleans, 4; Dallas, 1; Houston, 2.

13-year average, 190-42.
25-year median.

Rates (annual basis) per 100,000 population, by geographic groups, for the 86 cities
in the preceding table (estimated population, 1942, 34,624,400)

J 0 t§2 z i t;.2~~~m]Influenza 02 m

42~~~~~~~~~~~~~~~~~~~(

NW ZNGLND ------------ 2. 5 2 5 0 0 760 27. 3 65. 6 0 21. 1 0 5.0 194
MIDDLE ATLANTIC __--__ &80 .9 4.0 1.8 557 236 49.1 .9 52.2 0 2.7 133
EAST NORTH CENTRAL-__ 7.6 0 1.8 2.9 672 10. 5 32.7 0 59.6 0 2.3 171
WEST NORTH CENTRAL-__ 2.0 2.0 20 0 538 13.8 67.2 2.0 35.6 0 4.0 216
SOUT ATLANTIC- &2 0 17.4 3.5 283 12.1 53.8 0 33.0 0 1.7 444
EAST SOUTH CENTRAL-___5.9 0 28 8 11. 9 202 0 59.4 0 &59 0 23.8 172
WEST SOUTH CENTRAL..- 11.7 0 2.9 2.9 38 11.7 67.5 26.4 2&64 0 5.9 111
mOUuNTAIN _-__---------- 25.1 0 41.8 0 334 25.1 91.9 41.8 91.9 0 0 518
PACIMC -- &.7 0 17.5 3.5 364 10.5 59.4 2.2 609.9 0 0 147

Total -7.4 .6 6.5 2.6 517 1.4 50.4 4.8 81.1 0 3.2 183
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PLAGUE INFECTION IN COLORADO AND OREGON

Plague infection has been reported proved in pools of flea, and
lice from rodents collected in Colorado and Oregon as follows:

COLORADO

Larimer Couuty.-June 21, 70 fleas from 38 black-tailed prairie
dogs, Cynomys ludoticianu2, taken on a ranch 5 miles northwest of
Wellington. This was stated to be the first indication of plague
infection in eastern Colorado, although hunting has been carried
on in previous years in this anid other areas in the easter part of
the State.

OREGON

Grant Courmty.-June 24, 170 fleas and 25 lice from 63 ground
squirrels, C. oregonus, taken 6 miles east of Long Creek.

Malheutr County.-June 22, 14 fleas from 21 ground squirrels, C.
oregonus, taken 6 to 11 miles west of Jordan Valley.



FOREIGN REPORTS

CANADA

ProvnceCommunicable di8ease-Week ended June 19, 1943.-
During the week ended June 19, 1943, cases of certain communi-
cable diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Prince NoaNw Sas- A-British
Disease Edward Nova BN -Ote tar- o Mtoba katch- bert Colum- Total
- i~~~~~~slaind wiciak ~ ewan hia

Chickenpox -41 1 126 336 41 25 24 116 710
Diphtheria - 23- 19 1-43
I)ysentery (amehic) . 2---- 2
Dysentery (bacillary)-- 14 ------ 14
German measles - 5- 24 125 14 10 35 31 244
Influenza-- 12 7 4 2 3 28
Measles----------- -- -- - 87 3 435 1,663 146 103 206 329 2,972
Meningitis, meningococ-
cus- 1 4 1 1 3 10

Mumps -79 9 67 407 97 31 40 93 823
Poliomyelitis -1 2 1 ---- 4
Scarlet fever -1 18 13 78 132 54 24 55 49 424
Tuberculosis (all forms). 1 8 6 126 52 12 34 1245296
Typhoid and paraty-
phoid fever----------------------12 1 -------- ------ 13

Uindulaut fever - -9 2 2 13
Whooping cough - -117 191 35 6 31 58 438

CUBA

Provinces-Notifiable diseases 4 uxeeks ended May 22, 1943.-During
the 4 weeks ended May 22, 1943, cases of certain notifiable diseases
were reported in the Provinces of Cuba, as follows:

Disease Pina°r Habana' Matan- Santa Cama' Oriente Totaldel Rio zas Clara guey

Anthrax------1 1
Cancer -1 1 6 9 11 28
Cbhikenpox -- -- 4 3 3 4 14
Diphtheria - -31 3 --- 1 35
Leprsy - - 4 2 1 7
Malaria------------- 37 5 2-- 111 155
Mea - --- ---------- 31 6 1 9 47
Poliomyelitis -2 1 2-- 5
Scarlet fever - -1 1 2
Tuberculosis -- -i---- 13 104 17 46 21 51 252
Typhoid fever-9 43 21 72 19 24 188

1 lneludes the city of Habana
(1161)
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IRISH FREE STATE

Vital statidic8-First qurter ended March 81, 1948.-The following
vital statistics for Irish Free State for the first quarter ended March 31,
1943, are taken from the Quarterly Return of Marriages, Births, and
Deaths issued by the Registrar General and are provisional:

Rate Rate
Num- per Num- per
ber 1,000 her 00

Marriages -4,549 6. 2 Deaths from-Cont.
Births -16,679 22. 7 Influenza -125 0.2

Deaths, all causes -12, 603 17.1 Measles- 9
Deaths under 1 year of age- 1,561 '94 Puerperal infection-6 1.4
Deaths from: Scarlet fever 13

Cancer -- 970 1.3 Tuberculosis (all forms) 1,183 1.6
Diarrhea and enteritis (under Typhoid fever-13

2 years of age) -277 Typhus fever- I
Diphtheria -94 Whooping cough -93

'Per 1,000 live births.

REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS. FEVER, AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

NOTE.-Except in cases of unusual prevalence, only those places are included which had not previously
reported any of the above-named diseases, except yellow fever, during the current year. All reports of
yellow fever are published currently.
A cumulative table showing the reported prevalence of these diseases for the year to date is published in

the PUBLIc HEALTH REPORTs for the last Friday of each month.
(Few reports are available from the invaded countries of Europe and other nations in war zones.)

Cholera

India (French).-For the 4 weeks ended March 27, 1943, 49 cases
of cholera with 35 deaths were reported in French India as follows:
Chandernagor, 4 cases, 1 death; Karikal, 28 cases, 23 deaths; Pondi-
chery, 17 cases, 11 deaths.

Plague

Mlorocco-Casablanca.-On June 16, 1943, 1 confirmed case and 1
suspected case of plague were reported in Casablanca, Morocco.
Peru.-During the month of April 1943, plague was reported in

Peru as follows: Libertad Department, 3 cases, 1 death; Piura De-
partment, 2 cases, 2 deaths. Plague infected rats were also reported
in Piura Department.

Smallpox

Indochina.-For the period June 1-10, 1943, 120 cases of smallpox
were reported in Indochina as follows: Annam, 26 cases; Cambodia,
21 cases; Cochinchina, 53 cases; Tonkin, 20 cases.

M!orocco (French).-During the month of May 1943, 57 cases of
smallpox were reported in French Morocco.
Sudan (French).-For the period May 21-31, 1943, 128 cases of

smallpox with 3 deaths were reported in French Sudan;



Typhus Fever

Frante-Seine Department.-During the month of May 1943, 2
cases of typhus fever were reported in Seine Department, France.
Hungary.-For the 2 weeks ended June 26, 1943, 30 cases of typhus

fever were reported in Hungary.
Iranr-Tehran.-During the week ended May 1, 1943, 470 cases of

typhus fever with 80 deaths were reported in Tehran, Iran.
Mei&co-Mexico, D. F.-Typhus fever has been reported in Mexico,

D. F., Mexico, as follows: Weeks ended-April 3, 1943, 40 cases, 9
deaths; April 10, 26 cases, 1 death; April 17, 26 cases, 8 deaths;
April 24, 15 cases, 4 deaths.
Morocco (French).-During the month of May 1943, 1,921 cases of

typhus fever were reported in French Morocco.
Rumania.-For the period June 24-30, 1943, 148 cases of typhus

fever were reported in Rumania.
Spain.-During the week ended May 29, 1943, 59 cases of typhus

fever were reported in Spain.
Yellow Fever

Gold Coast-Kibi.-On June 22, 1943, 1 fatal case of suspected
vellow fever was reported in Kibi, Gold Coast.

Sierra Leone-Freetown.-On Jine 12, 1943, 1 fatal case of sus-
pected vellow fever was reported in Freetown, Sierra Leone.
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