
F R E Q U E N C Y  O F IM M U N IZ IN G  A N D  R E L A T E D  

P R O C E D U R E S  IN  N IN E  T H O U S A N D  S U R V E Y E D  

F A M IL IE S  IN  E IG H T E E N  S T A T E S '

by S e l w y n  D. C o l l in s

Th e r e  are only three or four immunizing procedures that 
are widely used in the general population as active preven
tives that are given prior to exposure to disease. Smallpox 
vaccination is the oldest and most extensively used preventive pro

cedure; Jenner vaccinated the first individual in 1796 or more than 
eighty years before the beginnings of modern bacteriology and 
immunology (14). The next of the more frequently used proced
ures came just one hundred years later when in 1896 the first person 
was immunized against typhoid fever (19). It was seventeen years 
later in 1913 that the first individual was injected with diphtheria 
toxin-antitoxin for active immunization against the disease (18), 
although diphtheria antitoxin for the treatment of cases and for 
passive immunization of contacts had been used since 1894. In 1924 
the first individual was injected with scarlet fever toxin-antitoxin 
(15 ), but immunization against this disease is still in its early if not 
its experimental stages.

The dates mentioned above in connection with these immuniza
tions refer to their earliest use on human beings. In every instance 
there was experimental work for a number of years before the 
procedure was applied to humans and improvement of the process 
after its first use. Moreover, there is always considerable lag between 
the first test of the procedure and its general use.

Rabies vaccination and tetanus antitoxin were among the early 
developments in immvmology and are highly successful—they are 
differentiated here in that they are not used prior to exposure to

* From the Division of Public Health Methods of the National Institute of Health,
United States Public Health Service. The author is indebted to Dr. Mary Cover for assistance
in the preparation of this paper.



conditions which give rise to the disease. Cold vaccine and desensi
tizing treatments for hay fever and poison ivy are similarly used 
only for individuals who are definitely susceptible to the diseases. 
Whooping cough immunization comes in the category of pro
cedures used prior to exposure but it is as yet definitely in the ex
perimental stages.

In the matter of efficacy, ease of application, and general useful
ness, smallpox vaccination undoubtedly stands at the head of the 
list and, as will be seen later, it is also first in frequency. Immunity 
is developed soon enough after vaccination and is of sufficient dura
tion so that the same procedure is applicable both before and after 
exposure to the disease.

Active diphtheria immunization is rapidly becoming a con
tender for first place among immunizations both in efficacy and 
frequency. However, with the short incubation period of diph
theria, the development of immunity is too much delayed to use 
the procedure after exposure to the disease, but the earlier method 
of administering antitoxin to those exposed confers a passive im
munity which gives temporary protection.

Typhoid fever immunization has been highly successful and 
widely used in the Army (19) and Navy (13) but not in the civilian 
population. The necessity for three injections in each series, and 
the repetition of the whole process at intervals of not to exceed 
three years to maintain active immunity, makes the procedure less 
applicable to populations not under military control.

Scarlet fever immunization has been used less frequently and 
there are still difierences of opinion as to its efficacy and applica
bility for extensive use.

SO U R CE A N D  C H A R A C T E R  O F D A T A

In connection with a study of illness and medical care which 
was made by the United States Public Health Service in cooperation 
with the Committee on the Costs of Medical Care, information on
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the frequency of various immunizing procedures was recorded. 
The data were collected through periodic calls to the homes by 
visiting nurses for a sufficient time to obtain a twelve-month record 
of illness and medical care during the years 1928-1931.

The 8,758 white families surveyed included 39,185 individuals 
living in 130 localities in eighteen states and represented all geo
graphic sections of the United States. Every size of community was 
included, from metropolitan districts to small industrial and agri
cultural towns and rural unincorporated areas. The observed group 
was fairly similar to the general population with respect to age and 
sex composition, percentage native-born, and percentage married. 
With respect to income, the distribution was reasonably similar to 
the estimated distribution of the general population of the United 
States at the time of the survey. More details about the canvassed 
families are given in a preceding report ( i) .

Information was obtained on the history of artificial immuniza
tions  ̂ and clinical attacks of smallpox, diphtheria, typhoid, and 
scarlet fever at any time prior to the study. For the study year a 
record was made for these four diseases and also for immunizations 
and related procedures for other diseases, including the injection of 
material for the prevention of cold, whooping cough, tetanus, 
rabies, hay fever, and poison ivy or oak. Some of these procedures 
are not strictly immunizations but they are all used for the preven
tion of specific diseases, either before exposure, as in active im
munization against diphtheria, smallpox, typhoid, scarlet fever, 
and whooping cough, or after exposure but before the development 
of symptoms, as in tetanus and rabies. Injections for hay fever and 
poison ivy or oak are desensitizing rather than immunizing pro
cedures but their purpose is the same. Diphtheria antitoxin admin
istered to contacts of a case is analogous to the administration of

2 “ Immunization*' is used in this paper to mean the injection of the usual number of 
doses 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.
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tetanus antitoxin after an accident in which the victim may have 
been infected with tetanus.

This paper reports on the frequency of occurrence of the various 
types of immunizing procedures with no attempt to appraise their 
effectiveness in preventing disease.

Table i .  History of immunizations and cases of certain diseases among persons of 
specific ages, canvassed white families in eight states.*
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* The numbers observed are those known as to history of smallpox; for the other diseases 
there were from thirteen to fifty-two fewer persons (all ages) because of unknown histories, 
but in every case the percentages here shown are based on those known as to the history of 
the disease in question.
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H IST O R Y  O F IM M U N IZ A T IO N S  A N D  C A SE S A T  B E G IN N IN G  O F S T U D Y

Table i and Figure i show the percentages of persons of specific 
ages who, prior to the study, had been immunized against smallpox, 
diphtheria, typhoid, and scarlet fever, together with the percentages 
who had suffered clinical attacks of these diseases. With the excep
tion of smallpox vaccination within seven years, these percentages 
represent reports of immunizations or cases at any time in the life 
of the individual. The curves are therefore cumulative in nature, 
for a person who was attacked at two, five, or ten years is still in 
the attacked group at twenty years of age. The curve for diphtheria 
immunizations does not appear to be cumulative, but the reason 
for the sharp drop after ten years of age is that active im m unization 

against diphtheria has not been widely used for more than fifteen 
or twenty years; since artificial immunization is rarely adminis
tered to persons over twenty years of age, those individuals who 
were above that age before the procedure became common have 
never received the injections. With the continuation of the present 
rates of injection, the diphtheria immunization curve will approxi
mate the appearance of the smallpox curve when the children who 
were ten years old at the time of this study become twenty-five years 
of age.

The curve for scarlet fever immunizations declines for similar
Fig. I. Percentage of persons of specific ages (a) who had been artificially im

munized, and (b) who had suffered clinical attacks of certain diseases— 8,758 can
vassed white families in eighteen states, 19 2 8 -19 3 1 .



reasons to those discussed for diphtheria. The proportion of persons 
who had been vaccinated against smallpox within seven years also 
declines as age increases; most children are vaccinated at school 
entrance and as there are few revaccinations this curve declines 
rather rapidly after 12-14 years of age.

Because immunizations are largely done in childhood, the curves 
in this paper have been confined to the ages under twenty-five 
years. Table i includes data for the older age groups.

For the preschool ages more children had been immunized 
against diphtheria than vaccinated against smallpox. This is in 
agreement with the findings of the White House Conference study 
(17). However, this was true only in the preschool ages; after the 
age of school entrance the percentage vaccinated against smallpox 
was considerably greater than the percentage immunized against 
diphtheria.

The curves in Figure i  cannot be taken as representing active 
immunity at the time of the survey, particularly in the adult ages, 
because: (a) Many of the vaccinations were done in childhood and 
never repeated; at 20-24 years of age, only 19 per cent and at 35-44 
years only i i  per cent of the persons had been vaccinated within 
seven years, (b) Schick and Dick tests indicate that a large per
centage of adults have acquired immunity to diphtheria and scarlet 
fever without an artificial immunization or recognized attack of 
the disease, (c) The immunization curves represent histories of 
artificial immunizing procedures only; histories of clinical attacks 
are shown separately in the right half of the figure.

In the older ages, histories of typhoid fever attacks are as frequent 
as histories of artificial immunizations. Among persons 35-44 years, 
8 per cent gave a history of a case of typhoid and 12 per cent gave 
a history of an artificial immunization without a case; above forty- 
five years, i i  per cent gave a history of a case and 5 per cent a history 
of an artificial immunization. For smallpox, only about 5 per cent 
of adults gave a history of the disease as compared with 66 per cent
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who had been vaccinated but had not had the disease. In diphtheria 
the percentage with histories of recognized attacks is also small as 
compared with the percentage artificially immunized and the per
centage who show immunity by the Schick test. At nine years when 
the history of active diphtheria immunizations was at the maxi
mum of 43 per cent, 4 per cent of the children gave a history of a 
recognized attack. Among adults, about 7 per cent gave a history 
of an attack of diphtheria. The percentage with a history of a recog
nized attack of scarlet fever is small as compared with the percent
age who show immunity by the Dick test but is large as compared 
with the percentage with a history of artificial immunization. At 
10-14 ye îrs of age, 12 per cent of the children gave a history of scar
let fever attacks as compared with 4 per cent for artificial im
munizations.

Figure i represents percentages for the whole group of surveyed 
persons. It will be of interest to examine the percentages with a 
history of artificial immunization in various subgroups of the total. 
In Figure 2 immunizations and case histories have been plotted for 
cities of different sizes and for rural unincorporated areas. There is 
a vast difference between large cities and rural areas in the matter 
of smallpox vaccination, the percentage of adults who had been 
vaccinated being twice as high in large cities as in niral areas. The 
curves for small cities and towns under 5,000 fall logically between 
the two extremes. The history of cases shows the reverse situation, 
the percentage for large cities being the lowest and for towns and 
rural areas the highest, with no difference between the two latter 
categories.

The order of the typhoid fever immunization curves is the 
opposite of those for smallpox vaccination; rural areas show the 
highest and large cities the lowest percentages immunized against 
typhoid. In the matter of histories of attacks, towns and small 
cities show higher percentages than rural unincorporated areas 
and large cities. This situation is in agreement with the findings of



Fig. 2. Percentage of persons of specific ages in cities and rural areas (a) who had 
been artificially immunized, and (b) who had suffered clinical attacks of certain 
diseases— 8,758 canvassed white families in eighteen states, 19 2 8 -19 3 1 . (N ew  York  
State omitted in the diphtheria curves to obtain more comparable groups of cities 
and rural areas (9 ).



Leach and Maxcy (16) that in Alabama the lowest typhoid rates 
occur in rural areas and large cities.

There is not much variation with size of city in the percentage 
with a history of diphtheria immunization. Figure 2 shows that the 
large cities have low percentages, but it must be remembered that 
all rural areas and small towns included in the study had a health 
department or some other organization employing a visiting nurse. 
Therefore areas which are most rural and have no health work or 
nursing service are not represented. Referring to histories of clinical 
attacks of diphtheria, the large cities show the highest percentages 
and the smaller towns follow in logical sequence, with the lowest 
percentages in rural areas. However, these data were collected in 
the period 1928-1931 and the situations with respect to diphtheria 
immunizations and cases may have changed considerably since 
those years. Diphtheria mortality in the registration states in the 
years 1929-1930 was higher in large cities than in either small cities 
or rural areas (9). An examination of diphtheria mortality since 
1915 in the states of the expanding registration area indicates that 
in every one of the sixteen years from 1915 to 1930 the rate in urban 
places (10,000 or more population) was higher than in rural areas, 
but in all four years from 1931 to 1934 (last available data on this 
point), the urban rate was below the rural. There appears to be 
much variation in the different states with respect to the relation 
of urban to rural diphtheria mortality. In general, rates for rural 
parts of the South seem to be higher than those for southern cities 
and in general rates for rural parts of the North seem to be lower 
than those for northern cities, but in both sections there are numer
ous exceptions. The situation is changing so rapidly that any 
generalization must be considered as more or less tentative.

Scarlet fever immunization and case histories seem to show no 
logical relationship to size of city.

Figure 3 shows immunizations and case histories in the four 
geographic areas into which the eighteen states have been divided.
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veyed states in each area were:
'Northeast: N ew  York, Massachusetts, Q>nnecticut.
North Central: Illinois, Ohio, Michigan, Indiana, Wisconsin, Minnesota, Kansas. 
South: District of Columbia, Virginia, West Virginia, Tennessee, Georgia.

W ocViincrtrin ( 7 a l i f n r n i i i . fV iln rad n -

.. JJi a  
.. . .. 1



i6o The Milbank Memorial Fund Quarterly

The Northeast area includes data from three New England and 
Middle Atlantic states, the North Central data from seven East 
and West North Central states, the South data from five South 
Atlantic and South Central states, and the West area includes data 
from three Mountain and Pacific states. Although there are only 
18 states they appear to represent these four areas fairly well ( i) .

In the matter of smallpox vaccination the only striking variation 
is the low percentage for the Northeast area where there is very 
little smallpox and where one usually thinks of well-vaccinated 
populations. The explanation, however, is obvious when the sur
veyed population of the Northeast is classified according to size of 
city. The cities in this region are better vaccinated than those of any 
other section, but in the rural districts the percentages vaccinated 
are low. However, the well-vaccinated cities appear to protect the 
rural districts from the invasion of smallpox, for the percentage 
with a history of an attack is low in these rural areas. The highest 
percentage with a history of a smallpox attack occurs in the West
ern and North Central states with the South intermediate.

The most striking geographic difference shown in Figure 3 is 
the extremely high history of typhoid immunizations in the South. 
The South is also high in the history of typhoid cases; immuniza
tion was apparently resorted to in an attempt to control a bad ty
phoid situation. In the matter of case histories, the West comes next 
to the South but immunization has not been used extensively in 
that section.

The Northeast and South are high in diphtheria immunization 
histories and the South is also high in diphtheria case histories. Im
munizations in the preschool ages are definitely higher in the 
Northeast than in any other section.

In scarlet fever immunizations the South is low and the North 
Central is high. No significant variation appears in case histories 
except that in several age groups the North Central is slighdy 
above the other regions.
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The record of medical care for illness and preventive service af
fords data on the frequency of immunizations during the twelve- 
month morbidity study. These data for the one year, although 
more accurate than the history records, may represent more fre
quent or less frequent immunizations than the average for a period 
of years.

This record for the o/ie year of the study includes a number of
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Table 2. Current immunizations and related procedures among persons of specific 
ages in canvassed white families in eighteen states during twelve consecutive months, 
19 2 8 -19 3 1.
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NUMBER OF IMMLTNIZATIONS

1 , 2 0 9 1 7 0 4 8 7 2 8 6 5 1 1 8 45 2-5 6 0 47

In addition to those shown in the table there were eight series of injections for poison ivy 
or oak which is 0.21 per 1,000 persons, and five series of injections against rabies or 0.13 
per 1,000 persons.

1 "All ages" includes a few of unknown age.
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immunizing procedures not included in the data on histories. As 
already mentioned, procedures are here included without distinc
tion as to their effectiveness in preventing disease— t̂he purpose of 
this study was to measure their frequency and not their usefulness. 
Table 2 and Figure 4 show the frequency of occurrence of the vari
ous kinds of immunizations and related procedures during one year 
in this surveyed group of nearly 40,000 people. Considering per
sons of all ages, there were 2.5 times as many smallpox vaccinations 
as diphtheria immunizations, but among children under fifteen 
years the corresponding ratio was only 1.7. The frequencies of other 
immunizations were relatively small; it is significant that the use 
of cold vaccine is fourth in frequency although its eflScacy is doubted 
by many authorities.

Figure 5 shows smallpox vaccination and diphtheria immuniza
tion rates in detailed ages to twenty years. In current injections as 
in histories (Figure i) ,  diphtheria immunizations are more fre
quent in the preschool ages than are smallpox vaccinations. How
ever, smallpox vaccination rates rise sharply at the age of school en
trance and thereafter continue well above diphtheria immunization 
rates. There are small numbers of smallpox vaccinations through-

Fig. 4. Annual rates of occurrence of various kinds of artificial immunizations 
and related procedures per i,ooo population under observation— 8,758 canvassed 
white families in eighteen states during twelve consecutive months, 19 2 8 -19 3 1.
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out the adult ages but practically no diphtheria immunizations.
Figure 6 shows similar age curves in five and ten-year age groups 

for the less frequent types of immunization. Scarlet fever and 
whooping cough immu
nizations are confined 
almost entirely to chil
dren and are shown 
only up to twenty years.
The other types are 
more frequent in the 
adult ages and the en
tire curves are shown.
The highest typhoid im
munization rates occur 
between ten and twenty 
years with a small sec
ondary peak at forty

f  year age-groups to 20; and five and ten-year
yCSTS of 3.gC. The curve age-groups thereafter.)

for cold vaccine rises definitely as age increases.
The use of tetanus antitoxin is confined largely to children; 

the maximum rate at 10-14 years is five to thirteen times the rates 
for the age groups above twenty years. In the morbidity study for 
the same period in this surveyed population there were 2,667 acci
dents (exclusive of poisoning) and in forty-five of them, or 1.7 
per cent, the administration of tetanus antitoxin was reported. The 
use of tetanus antitoxin was more frequent in injuries by cutting 
and piercing instruments; a total of 293 such injuries were reported 
and twenty of them, or 6.8 per cent, were followed by tetanus anti
toxin. The maximum percentage occurred for the age group 5-9 
years in which 11.8 per cent of the seventy-six cutting and piercing 
accidents were followed by tetanus antitoxin.^ Among the eighty-

3 The percentage of cutting and piercing accidents that were followed by tetanus anti
toxin were: under 5 years, 9.8; 5-9, 1 1 .8 ;  10 -14 , ^-8; I5"2 4 , 2.8; 25  and over, 1 .2  per cent.
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Fig. 5. Annual smallpox vaccinations and 
diphtheria immunizations per 1,000 persons of 
specific ages— 8,758 canvassed white families 
in eighteen states during twelve consecutive 
months, 19 2 8 -19 3 1 . (Ages used are under 6 
months; 6 - 1 1 months; single years to 8; two-



Fig. 6. Annual artificial immunizations and related procedures of certain kinds 
per 1,000 persons of specific ages— 8,758 canvassed white families in eighteen 
states during twelve consecutive months, 19 2 8 -19 3 1 .

three accidents of this type for persons over twenty-five years of 
age, 1.2 per cent were followed by tetanus antitoxin. Many more 
such cutting and piercing accidents occurred among boys than girls 
but the percentages followed by tetanus antitoxin were not signifi
cantly different.

Hay fever desensitizing injections showed peaks of approxi
mately equal size at ten to fourteen and twenty-five to forty-four 
years of age; although the numbers are small, the curve seems to be 
fairly correct since these two peaks correspond roughly in age to 
peaks in the incidence of hay fever as reported in these families 
during the same year (6). Desensitizing injections are given for 
both hay fever and asthma; 25 per cent of the seventy-six cases re
ported as hay fever were taking the injections, but only 4 per cent of
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the 150 cases reported as asthma. Among the twenty cases desig
nated as hay fever that were less than twenty years of age, 40 per 
cent were taking the injections as compared with 20 per cent among 
the fifty-six cases over 
twenty years of age. It 
seems doubtful whether 
25 per cent of hay fever 
victims actually take de
sensitizing injections; it 
is probable that the enu
merators who canvassed 
the families were more 
likely to receive a report 
of hay fever if the pa
tient were taking injec
tions than if no such 
treatments were being 
given.

Figure 7 shows from 
data for the general 
population of the eight
een surveyed states ( i i ,
12) the seasonal curve 
of smallpox, diphtheria, 
and typhoid fever cases j 
and deaths in terms of 
the percentage occur
ring in each month, 
with adjustment to a
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Fig. 7 . Percentage of artificial immuniza
tions, of clinical cases, and of deaths for small
pox, typhoid, and diphtheria in each month 
(thirty-day basis)— ^immunizations in the sur
veyed families in eighteen states, 19 2 8 -19 3 1 ;  
cases and deaths in the total population of the 
eighteen surveyed states, 19 29 -19 30 .

thirty-day basis. Along with these curves are similar ones for im
munizations in the surveyed population. For smallpox vaccinations 
there is a curve for twelve localities which reported a large number 
of vaccinations in the face of actual or threatened epidemics, and an-



other for fifty-five localities \vhich reported few vaccinations. Small
pox vaccinations were greatly concentrated in those localities that 
had actual or threatened epidemics, 74 per cent of them occurring in 
twelve such localities. In Figure 7 it is seen that the great majority 
of vaccinations in these communities came at the high season of 
smallpox cases and deaths. In the fifty-five localities with few vac
cinations there was also a peak of vaccinations at the season when 
smallpox was prevalent but equally high percentages for August 
and September which must represent preparation for school en
trance. The season of high incidence of smallpox cases and deaths 
is January to April.

There is little or no evidence of the extensive use of typhoid 
fever immunization in the face of epidemics. However, there is a 
definite peak in the frequency of immunizations in June which may 
be in preparation for the vacation season but more probably repre
sents the time when health departments urge the use of the pro
cedure. The high typhoid season comes in August and September.

The high season for diphtheria cases and deaths is October to 
January. There is a peak in diphtheria immunizations in November 
but it is largely due to a single community, whereas the peak in 
May is the result of immunizations in many communities. Appar
ently the seasonal incidence of the disease has little to do with the 
month of immunization against diphtheria; the late spring seems 
to be the favorite time selected by health departments for diphtheria 
immunization work.

The high season for scarlet fever cases and deaths is January to 
April. There were only twenty-eight scarlet fever immunizations 
during the study year so no attempt was made to determine the 
usual seasonal distribution of the procedure.

Figure 8 shows the percentage of immunizations of different 
kinds that were done in public clinics. Diphtheria stands at the top 
with 57 per cent, typhoid next with 52 per cent, smallpox with 42, 
and scarlet fever with 36 per cent. Few of the other types of im-

i66 The Milhank Memorial Fund Quarterly



Frequency of Immunizing Procedures 1 6 7

Fig. 8. Percentages of various kinds of artificial immunizations and related pro
cedures that were done in public clinics— 8,758 canvassed white families in eighteen 
states, 1 9 2 8 -19 3 1 .

munization are done in public clinics. The maximum percentage 
of immunizations that were done in public clinics occurs in the 
school ages but in the case of typhoid fever the percentage was

Fig. 9. Annual rates of occurrence of various kinds of artificial immunizations 
and related procedures per 1,000 persons of all ages in families of different income 
levels in eighteen states during twelve consecutive months, 19 2 8 -19 3 1 .
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almost as high for adults. This may represent a greater use of clinics 
by adults in the South where most of the typhoid immunizations 
occurred. About 90 per cent of the immunizations of all types in 
public clinics were reported as free with the other 10 per cent paying 
either a nominal or a full charge.

Figure 9 shows current immunization rates per 1,000 for persons 
of all ages in each of five income groups. There is not much varia
tion with income in the frequency of diphtheria immunizations; 
smallpox vaccinations occur more frequently in the lowest and 
highest income groups with little variation among the three inter
vening classes. Since these standard types of immunization are so 
largely obtainable through clinics and health departments, no large 
variation with income would be expected. The frequency of typhoid 
immunizations shows considerable rise as income increases, but 
the use of cold vaccine and hay fever desensitizing injections in
creases greatly with income, thus indicating that they are con
sidered as luxuries in the field of preventive medicine.

In Figure 10, smallpox vaccination and diphtheria immunization

Fig. 10. Annual smallpox vaccinations and diphtheria immunizations per i,ooo 
children of specific ages in families of different income levels in eighteen states during 
twelve consecutive months, 19 2 8 -19 3 1 .
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Fig. I I .  Percentage of persons of specific ages who had an immunization of some 
kind during the smdy year among persons classified according to whether they had 
a physical examination and whether they were sick during the year— 8,758 canvassed 
white families in eighteen states during twelve consecutive months, 19 2 8 -19 3 1 .

rates are shown by income for the preschool and the school ages. 
In the preschool ages when these preventive services are not readily 
available through the schools, vaccinations and immunizations are 
more frequent in the higher income groups. In the school ages, 
when school clinics are available, there is not much variation with 
income except that the lowest and highest groups have more small
pox vaccinations.

Physical examination and sickness records are available for the 
surveyed population for the same period as the immunization 
records. In Figure i i ,  individuals of different age groups have 
been classified according to whether they received a physical ex
amination and whether they were sick during the study year. For 
each of these classes the bars represent the percentage of persons 
who had one or more immunizations during the study year. Con
sidering persons of all ages who were not sick, immunizations were 
more than twice as frequent among those who had a physical exam
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ination as among those who had no examination. Similarly among 
those who were sick, the immunization rate was about twice as 
high for those who had a physical examination as for those who 
did not have this service. Comparing the sick with those who 
were not sick during the year, in the class with no physical exam
ination the immunization rate was somewhat higher in the sick 
group. Similarly among those who had a physical examination, 
the rate was higher among those who were sick. Physical examina
tions must have stimulated immunizations but contact with the 
doctor through illness appears also to have resulted in some im
munizations.'*

In the preschool age immunizations were two to three times as 
frequent among those who had physical examinations as among 
those who did not, but sickness had little relation to the immuniza
tion rate. s u m m a r y

Information on the history of artificial immunizations and clini
cal attacks of smallpox, diphtheria, typhoid, and scarlet fever, and 
more detailed records of immunizations of all kinds during a 
twelve-month period between 1928 and 1931 were obtained on 
8,758 white families in 130 localities in eighteen states. Each family 
was visited at intervals of two to four months to secure the data.

At the age of the maximum for histories of artificial immxmiza- 
tions, there were the following percentages with an immunization 
prior to the study: smallpox, 66 per cent at 20-24 years; diphtheria, 
43 per cent at 9 years; typhoid, 10 per cent at 15-19 years, and 12 
per cent at 30-34 years; scarlet fever, 4 per cent at lo -ii years. At the 
age of the maximum for case histories there were the following 
percentages with a history of a prior attack of the disease: scarlet 
fever, 13 per cent at 15-19 years; diphtheria, 7 per cent at 20-24 years;

4 Some procedures, such as the administration of preventive doses of tetanus anti
toxin and hay fever desensitizing injections would always be accompanied by the illness or 
accident for which the injections were given, and in a small percentage of cases there 
would be reactions following smallpox vaccinations and diphtheria, typhoid, and scarlet 
fever immunizations. However, both of these types of cases are rare and probably do not 
account for all of the excess of immunizations among those who were sick during the 
study year.
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smallpox, 4 per cent at 20-24 years, and 5 per cent at 45-54 years; 
typhoid, 4 per cent at 20-24, per cent at 55-64 years (Figure i ).

Large cities show twice as many smallpox vaccinations as rural 
unincorporated areas but fewer histories of smallpox attacks. Rural 
unincorporated areas show more than twice as many typhoid im
munizations as large cities (Figure 2).

Typhoid immunization histories were many times more fre
quent in the South than in other geographic sections. Histories of 
clinical attacks of typhoid fever were also frequent in the South 
(Figure 3).

In the preschool ages diphtheria immunizations were more fre
quent than smallpox vaccinations, but above five years the reverse 
was true (Figure 5).

The seasonal variation in the frequency of smallpox vaccina
tions and typhoid immunizations seems to be related to the sea
sonal prevalence of the disease, but this is not true of diphtheria 
(Figure 7).

A  higher percentage of diphtheria immunizations were done in 
public clinics than of any other type of immunization (Figure 8).

The use of immunizing procedures other than those for smallpox 
and diphtheria tends to increase with income, particularly for cold 
vaccine and hay fever desensitizing injections (Figure 9). Smallpox 
and diphtheria immunizations done in the preschool ages increase 
with income but in the school ages there is not much relation to 
income (Figure 10).

More immunizations occurred among persons who had a physi
cal examination during the year than among those who did not. 
In adult ages immunizations were more frequent among those who 
were sick than among those who were not sick during the year 
(Figure i i ) .
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