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CHILDHOOD MORTALITY FROM RHEUMATIC
FEVER AND HEART DISEASES

A Statistical-Epidemiological Investigation into Differential
Mortality by Age, Race, and Sex in the United States, its
Geographic Divisions, and Individual States

I. Introduction

In recent years, rheumatic fever and its conse-
quences, including chronic diseases of the heart,
have been receiving more and more attention
from pediatricians and public health workers (1).
It is the opinion of clinicel experts that Petween
80 and 90 percent of all deaths from heart dis-
eases among children 5-19 years of age are due to
rheumatic infection (Wyckoff and Lingg (2),
Wilson (3), Hedley (4), Huse (5), Keith and
Pequegnat (6), etc.). Heart diseases, including
acute rheumatic affections, have become one of
the leading causes of death among school-age
Jchildren and adolescents, since the decline of the
genuine acute infectious diseases of childhood
(diphtheria, scarlet fever, measles, whooping cough,
etc.) and of tuberculosis. In fact, in some recent
years deaths of rheumatic origin in the United
States have exceeded deaths from pneumonia and
influenza combined. Certainly fatal accidents
are much commoner than deaths from heart
disease in childhood (7), but accident prevention
does not represent an essentially medical problem
and must be attacked by other means (traffic regu-
lations, safety measures, ete.), which fall to a
large extent in the realm of public education. For
these reasons the campaign against rheumatic
fever must be considered one of the outstanding
tasks of public health.

Because of the increasing significance of rheu-
matic fever and its aftereffects for preventive
medicine and public health (8, 9, 10, 11), & new
statistical survey seems justified in that it will
shed more light on the differentials in mortality
by age, race, and sex in the United States, its
geographic subdivisions and individual States.
The testing of these differences by statistical
methods is an essential part of the present investi-

" gation.

The differentiation of the basic material
as obtained from the Vital Statistics publications
of the United States Bureau of the Census (12),
has been prepared in the Children’s Bureau for
the 3-year period 1939-—41. In order to diminish
cheance fluctuations, which must neccessarily be
large when the total is split into the respective age,
race, and sex groups of the geographic subdivisions
and individual States, the 3-year averagss of the
mortality data have been taken and centered on
the enumerated population of the census of 1940,
In the chapter on trend for the 3-year periods,
1919-21, 1929-31, and 1939-41, additional data
for 1942, 1943, and 1944 have been given.

This study of differential mortality was origin-
ally intended solely as a statistical-epidemiological
survey on the subject of rheumatic fever and heart
diseases in childhood throughout the United
States; but in the course of the investigation it
became necessary to find out and discuss special
statistical methods most sppropriate to demon-
strate, for the finer analysis, the significance of the
numerous differences between the races, sexes, and
geographic units, without too great expenditure
in time and labor. It is hoped that the methods
used here will be applied for the nation-wide
analysis of other causes of death as well.

A statistical analysis of mortality rates can be
valid only so far as the information supplied by the
death certificates is accurate. There is no doubt
that diagnostic and reporting facilities vary in
different parts of the country. Some deaths
actually due to heart disease are listed under other
causes, and vice versa. But it can be hoped that
errors of this kind are not frequent enough to
invalidate our vital-statistics records.

Accepting the information as recorded, the out-
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standing results of this study in differential mor-
tality from rhcumatic fever and heart discases in
childhood may be summarized as follows:

1. Relative importance among other leading causes
of death.—The great weight that rheumatic fever
plus heart discases carries among the other leading
causes of death in childhood is manifest in all
threc age groups from 5 through 19; disrcgarding
accidents, it has become the leading cause among
all diseases for white boys and girls 10-14 years
of age, and for white boys 15-19. In spite of
these facts, it is gratifying to know that in the
last decades the mortality rates show a distinct
decrease. However, the decrease is consistent
only for white children; for nonwhite children the
downward trend is not so consistent and less
marked.

2. Age differential.—Disregarding the group of
preschool children (under 5 years), with increasing
ago there is a distinet increase in the death rates
for rheumatic fever and heart discases in both
sexes and both racial groups (white and nonwhite).

3. Race. (socio-economic) differential. —Through-
out the United States in almost all geographic
divisions and individual States and in all age
groups, whenever the death rates are based on
large enough population numbers, the nonwhite
children show a higher mortality for rheumatic
heart diseases than the white children. Though
this overmortality of the nonwhite group is not as
grent as in some other diseases which are aggra-
vated by unfavorable socio-economic conditions
(tuberculosis, syphilis), the pattern is sufficiently
consistent throughout the United States in all
age-sex groups to suggest strongly that rheumatic
fover and heart diseases are also influenced by
adverse conditions of the social environment.
Similar conclusions have been advanced for
England and Wales by Morris and Titmus (13)
who, on basis of the Registrar’s General occu-
pational mortality statistics for five social-occu-
pational classes, recognize juvenile rheumatism as
one of the group of social discases.

4. Sex differential.—There is little consistent or
significant sex difference in mortality from rheu-
matic fever and heart diseases in the age groups
5-9 and 10~14, in either of the two racial groups.
1t is only in the group of adolescents, 15-19 years
old, that a significant sex difference is found in
both racial groups. In this age group, the white
boys have higher death rates than the white
girls; while on the other hand the nonwhite girls
exhibit markedly higher death rates than the
nonwhite boys. This high mortality of the young
nonwhite females from heart disease is probably
caused by their greater risks in early childbearing
and thus resembles a similar situation in tube{s/
culosis mortality.

4. Geographic variations.—There are certain
variations in mortality from rheumatic fever and
rheumatic heart afflictions in different parts of the
country which cannot be attributed to mere
chance. In general, the death rates in the South
for both white and nonwhite children are below
the respective averages for the total United
States; in the Northeast, especially in the Middle
Atlantic States, they are above. On the Pacific
coast the rates are as low as in the South; while
the Mountein States have extremely high rates for
the white children, possibly due in part to the
relatively large proportion there of population of -
Mexican origin for which socio-economic condi-¢
tions are probably less favorable than for the
remainder of the population classified as white.

Practical conclusions on how to carry on
effectively the campaign against rheumatic fever
and its aftereffects will be facilitated by detailed
knowledge of where and when high or low mortal-
ity rates occur. From this point of view the
differential death rates shown by age, race, and
sex, as well as by geographic subdivisions and
States, have a greater practical value than the
combined rates of all ages and sexes (crude rates)
in which the finer results are blurred. The
differential rates show in detail where our efforts
must be intensified to save the lives of our children,

II. Comparison With Other Leading Causes of Death

The importance of rheumatic fever as the prin-
cipal cause of mortality from heart diseases in
childhood has been stressed in recent discussions
from all parts of the world and the different parts
of the United States in particular (see 1, 14). It
will be worth while considering the position which
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acute rheumatic fever and diseases of the heart
combined at present occupies among the other
leading causes of death. TFor this purpose table
I has been prepared showing, for the period 1939-
41 in total United States, the rank order of the six
leading causes of death among the white and :



nonwhite children by sex in the three important
age groups, 5-9, 10-14, and 15-19 years.

Table I brings out very clearly the great weight
that rheumatic fever plus heart diseases carries
among the other leading causes of death in the
different ages, the two racial groups, and the sexes,
during childhood. If we leave out of consider-
ation accidents, which in their sum are the leading
cause but do not represent a genuine disease,
rheumatic fever and its chronic aftereffects has
tremendous importance in damaging and de-
stroying the lives of our children. It has indeed
become the leading or one of the leading causes of

q:ath among all diseases. The death rates for

vhe different causes are shown in the table by
order of the rate for males; the rank of the rate
for females is shown in brackets.

Among white boys 5-9 years of age, the com-
bined death rate for rheumatic fever and heart

diseases, 7.6 per 100,000, is surpassed only by the
combined death rate for pneumonia and influenza,
10.2, (combined according to the most usual
classification of the National Office of Vital Sta-
tistics) and by appendicitis, 8.2. Among white
girls of this age, mortality from rheumatic fover
and heart diseases, 8.0 per 100,000, is second only
to pneumcnia and influenza which has a some-
what higher rate, 9.0. In the nonwhite group of
this age the order is similar, except that tuber-
culosis enters the rank in both sexes in the second
place after pneumonia and influenza (again disre-
garding accidents). Thus the death rates of the
nonwhite boys and girls for rheumatic fever and
diseases of the heart, 12.2 and 13.0, respectively,
occupy the third place among genuine diseases,
In the age group of the older school child, 10-14
years, mortality from rheumatic heart diseases
advances still further into the foreground; as a

Table L.—Rank of 6 leading causes of death in childhood, 5-19 years, by age, race, and sex. Average annual death rates per
100,000 population: United States, 193941

White Nonwhits
Leading eauses of death In order of the Leading causes of death In order of the
rates for the white male Male Fem‘,;‘,’,‘;,ﬁ;?;‘)" in rates for the nonwhite malo Male Fauﬂ:ﬁi{.ﬂ:f -
5=B yoars
Accidents (169-195).__.__ ‘_-_ 39.3 20. 0(1) || Accidents (169-195)._......_ 42. 8 26.7 (1)
}Pnelumonia. g;:ld influenza 10. 2 9. 0(2) Pn&t;]l?olllois 3::;)nd influcnza 21, 2 18.1 (2)
07-109, 33). —-109, .
Ap(pendiciti’s (0523 ) PR 82 6. 7(4) || Tuberculosis (13-22)________ 16. 4 14 7 (3)
Rheumatic fever (58) and dis- | 2.1 24 Rheumatic fever (58} and |2 9} ,
D_eases of ft'?t? heart (90—95)d. 55 g g 56 2: %g; giﬁs)eases of the heart (90- [9.3/ 12.2 | 9.3f 13.0 (4)
iseases of the ear, nose, an . .
D_throat (5;91,; 104, 115). .o ‘16 Dits:;:]se(s Sgggl;e nervous sys- 6. 4 5.3 (6)
iseases of the nervous sys- .
- tem (80-88). " ¥ Appendicitis (121) ... _._.. 58 5.6 (5)
10-14 years
idents oo 40.9 12.2(1) || Aceidents_ - ... ._._ 56. 2 14. § (4)
ﬁ(];celur?:;&c fever and diseases | 2. 4 25 Tuberculosis. - _ .. .. .._... 22,3 39.0 (1)
of the heart. 8. 8}11 2 0. 2} 11. 7(2) || Pneumonia and influenza.___ 17. 4 16. 3 (3)
Appendicitis. . oo oo 9.0 6. 3(4) || Rheumat:c fever and diseases | 3. 8 4, 2}
Pneumonia and influenza_.__ 7.0 7. 1(3) of the heart. 11.3J15.1 { 13. 2§ 17. 4 (2}
Diseases of the nervous sys- 49 3. 5(0) || Appendicitis_ ... ... 16, 1 7.2 (5)
tem. Diseases of the nervous sys- 7.8 6 4 (9)
Diseases of the ear, nose, and 3.3 3. 2(6) tem.
throat.
15-19 yeara
idents_ oo .. 741 19. 8(1) || Accidents_________________._ 08 1 21.1(5)
ﬁf]?griﬁatic fever and diseases | 1. 6 Tubhereutosis_ ______.___.___. 87. 2 159.7 (1)
of the heart. 12.7}14. 3 11. 2§ 12. 6(3) || Homicide (165-168)_ ... ____. 36. 4 15. 2 (6)
Appendicitis. oo ___ 11. 2 6. 6(6) || Pneumonia and influenza___._ 30.0 30.9 (3)
Tuberculosis. o o e o _____ 10.7 18 9(2) [ Rheumatic fever and diseasea | 2. 2} 2 2}
Pneumonia and influenza. ... 10. 4 7. 5(5) of the heart, 16.7/17. 9 | 21.6f 23.8 (4)
Diseases of pregnancy (140- [ _.__._.._. 11. 3(4) || Diseases of pregnancy (140-
150). 150). - 62. 3 (2)

Note.—~The numbers in brackels alter causes of death are those of the International List, Fifth Revision of 1935; they are not repeated in the different sge

groups when shown before.
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matter of fact, among white children of both sexes
the death rates, 11.2 and 11.7, respectively, are
now leading among all diseases and are definitely
above those for appendicitis as well as those for
pneumonia and influenza, the next leading causes.
For the nonwhite girls, tuberculosis occupies first
place, even exceeding accidents, with rheumatic
fever and discases of the heart sccond. For the
nonwhite boys rheumatic fever and diseases of the
heart occupy the third place, pnecumonia and in-
fluenza having, after tuberculosis, a somewhat
higher rate. It will be noticed further that the
respective death rates for rheumatic diseases in
the two sexcs, 15.1 and 17.4, show & definite excess
of the female rate, as is the case, even more dis-
tinctly, for tuberculosis, with the respective death
rates of 22.3 and 39.0 for the nonwhite boys and
girls.

Again disregarding accidents, in the age group
15-19 years, among white boys rheumatic fever
and heart diseases (14.3) take a definite lead over
the other leading causes, appendicitis, tubercu-
losis, and pneumonia and influenza; among white
gitls the rate is somewhat lower (12.6) and is ex-
ceeded by tuberculosis (18.9), but still leaves
pneumonig and influenza (7.5) far behind. In the
nonwhite youth of this age the picture is somewhat

different. The death rates for acute rheumatic
fever and heart diseases, 17.9 for the boys and 23.8
for the girls, are higher than in the white group,
showing again the characteristic excess of female
mortality from rheumatic heart diseases among
the nonwhite adolescents. But in both sexes these
rates are far surpassed by those for tuberculosis,
which is extremely high among the females (159.7).
The second highest cause of death among non-
white girls is diseases of pregnancy (62.3), followed
at some distance by pneumonia and influenzs
(30.9) and then by rheumatic fever and heart
diseases (23.8). The rank order is similar for the
nonwhite boys, but with the noteworthy differen
that here (again disregarding accidents) homicide
occupies second place as a leading cause of death
(36.4) following tuberculosis (97.2); pneumonia
and influenza (30.0), too, occupy for the nonwhite
male & place before rheumatic heart diseases (17.9).

From this summary comparison of the leading
causes of death in childhood and youth it may be
said for the white group that, with increasing age,
deaths from rheumatic fever and diseases of the
heart hold an increasingly high place among fatal
diseases; while in the nonwhite group tuberculosis
is by far the greatest killer, especially for girls
entering the childbearing age.

£
III. Time Trend of Rheumatic Fever Mortality in the United
States Between the Two World Wars

Data are available for the 3-year periods 1929-31
and 1919-21, based upon the preceding censuses of
1930 and 1920, which can be compared with the
later period 193941 of the present survey. Table
ITe covers the time span between the two World
Wars, from 1919-21 to 1939—41. Data for the
following single years, 1942, 1943, and 1944, are
added to bring the material up to date as far as
possible (15, 16). All these data concern the totel
United States or, in the former periods, the death
registration States which were then included in the
registration area.

Since among the causes of death the item,
chronic rheumatic diseases of the heart, had not
been segregated as a special subdivision of heart
diseases before the fifth revision (1938) of the
International List of Causes of Death, rates in
this chapter are shown only for acute rheumatic
fever and all diseases of the heart, to make
comparison possible over the whole time span.
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Furthermore, as explained in more detail later
(pp. 8-10), the new subdivision, chronic rheumatie
diseases of the heart, according to clinical experts,
gives an understatement of deaths during the
childhood years, 519, from all fatal cardiac lesions
of rheumatic etiology. A combination of acute
rheumatic fever with all heart diseases, or with
& percentage as high as 90, gives a better idea of
the death toll from rheumatic fever and its after-
effects in childhood.

The most impressive result from table Ila,
which shows the trend for all three age groups and
for both sex and race groups, is the distinct de-
crease over the past decades in mortality among
white children. This is in agreement with & re-
cent report by the Metropolitan Life Insurance
Co. (17) for the white children, 1 to 14 years, of
its policyholders in the United States and Canada.
In that report all the more important causes of
death in childhood are listed in 5-year averages
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of the annual death rates from 1911-15 to 194145,  girls over the whole period, which is somewhat
with their percentage decrease over the period different from the period covered in our investiga-
shown. In the Metropolitan investigation of the  tion. However, the results are similar. The de-
insured children, the decrease for acute rheumatic  crease in our survey is best shown by the relative
fever and for organic diseases of the heart amount-  figures in our table expressed as percentages of tho
ed to more than 70 percent among both boys and  rates in 1919-21. The relative figures are mostly

Table Ila.—Death rates for acute rheumatic fever and diseases of the heart in children, 519 years, by age, tace, and sex: United
States death registration States, 1919-21, 1929-31, 193941, 1942, 1943, and 1944

[Also relative figures showing the percentage decrease or Lnerease]

‘White Nonwhite

Years, cause of death

59 years 10-14 years 16-19 years 5-0 years 10-14 gears 15-19 yoars

Male | Female | Male | Femalo| Malo | Female || Male | Female| Male | Female] Male | Female

1919-21

Acute rheumatic fever_._._____
Diseases of the heart. .. ______

1928-31

Acute rheumatic fever__..___..
Diseases of the heart_ . _..____

1938-41

Acute rheumatic fever_________
Diseases of the heart___.__.____

1942

At;ut,e rheumatic fever-._______
Diseases of the heart________._

1948

Acute rheumatic fever..._.___
Diseases of the heart____._____

1944

Acute rheumatic fever....._.-.
Diseases of the heart..._._____

1929-31

Acute rheumatic fever_________
Diseases of the heart. .. ______

1939-41

Acute rheumatic fever_.___.__
Diseases of the hearto o _.___

1842

Acute rheumatic fever ooae_ ..
Disenses of the heart .o _--__

1948

Aecute rheumatic fever_________
Diseases of the heart______..__

1944

Acute rheumatic fever.___----
Diseases of the heart_____..___

Average annual ratea per 100,000
441 41| 45| 53| 85| 3.8 23| 22| 25| 37| 3.7 35
142 15.2| 18.8| 23.9| 23.2 | 23.3 82101148 181|221 30. 7
30 29 3.1 3.2 2.3 2.3 2.1 2.9 3.3 3az2| 2.7 32
9.6110.6) 13.4{ 16.4 | 18.5| 18. 4 9.6 10.4 | 1229 15.0( 21. 1 28 2
2.1 2.4 2.4 2.6 1.7 1.4 2.9 3.7 3.8 4.2 2.2 2.2
55 56 8.8 9.2|127| 1.2 9.3 9.3|11.3113.2|15.7 21. 6
1.8 1.8 18 2.1 1.3 1.4 2.6 3.7 3.8 38 2.1 1.9
43 44 6.9 6.9 11. 4| 10.4 7.5 871120 10.9} 150 19. 8
1.6 1.4 1.7 1.9 1.3 1.4 3.3 2.9 28| 248 1.8 2.7
40 4.6 7.0 77| 11. 4 9.8 4 8 7.1 | 1.5 13.5| 156. 6 23.6
1.7 1.5 201 21 L9 1.4 29 38| 3.3 38| 2.8 1.4
39 4,2 7.5 7.11 111 8.6 6.3 7.2111.5 [ 12,7115 3 18. 1

Relative figures; Death rates, 1919-21 =100

68 71 69 60 66 64 91 132 | 132 86 73 9l
68 70 71 69 80| 79 117 | 103 87 83 95 92

48 59 53 49 49 39 126 [ 168 | 152 | 114 59 63
39 37 47 a8 55 48 113 092 76 73 71 70

41| 44 40 40 37 39 113 | 1681 152 07 57 54
30 29 37 29 49 45 91 86 Bl 60 68 64

36 34 38 36 37 39 143} 132 | 112 70 49 77
28 30 37 3z 49 42 69 70 78 75 70 77

39 37 44 40 b4 39 126 | 173 | 132 | 103 76 40
27 28 40 30 48 37 77 71 78 70 69 59

747410 —48—-2



below 50 in the period 1939-41, with smaller vari-
ations in the different age-sex groups of the white
children. In the following years, 1942, 1943, and
1944, this epidemiological trend continues in the
same direction, with the relative figures for discases
of the heart down to 27 and 28 for boys and girls,
respectively, in the age group 5-9, and to 40 and
30 in the age group 10-14. This is very close to
the results in the Metropolitan Life Insurance
study. In the age group 15-19 (not covered by
the latter study) the relative decrease in mortality
from heart diseases is not quite so large, though
in both sexes it is more than 50 percent, the rela-
tive figures in 1944 being 48 and 37 for boys and
girls, respectively. Altogether it can be said that
the decrease in mortality among white children
from acute rheumatic fever and its chronic after-
effects on the heart is very encouraging. How-
ever, the decline is not as great as it is for most of
the acute infectious diseases of childhood (such as
diphtheria, scarlet fever, measles, whooping
cough), or tuberculosis.

Moreover the story is very different for non-
white children. Among nonwhite school-age
children (5-9, 10-14 years} up to the last report
in 1944, there is almost no decrease, in fact there
is an apparent increase, in mortality from acute
rheumatic fever, almost all index figures being
above 100 (sce table IIa). In the oldest groups
of nonwhite children (15-19 years), a decrease in
mortality from acute rheumatic fever is shown over
the same period but it is smaller than the decrease
for white children of this age. Even mortality
from heart diseases for the nonwhite children aged
5-9 does not show any essential decrease up to
the 3-year period 1939—41. A certain decline in
rates for this cause of death is discernible in the
subsequent years, 1942, 1943, and 1944, for the
5-9 year-old group. (It should be kept in mind
that the death rates in single years, particularly
for the nonwhite children, and the relative figures
derived from them are not as well stabilized as for
the 3-year averages. This becomes evident in the
marked variation of rates for the nonwhite children
in single calendar years.) Also some decline in
mortality from diseases of the heart over the entire
period reported is evident in the case of nonwhite
children 1014 years of age, but again the relative
decrease i3 much less marked than for the cor-
responding white children. A consistent down-
ward trend over the whole period for acute rheu-
matic fever as well as for heart discases can be seen
only in the oldest age group of the nonwhite

6

children, 15-19 years. But even here the relative
decrease in mortality from heart diseases is mark-
edly behind that of the white adolescents, from
1919-21 to the last report in 1944; the relative
fizures being still 70 and 77 for the nonwhite
boys and girls, respectively, in the year 1943 and
69 and 59 in 1944.

These data ndwcate that the rates for acute
rheumatic fever mortality among younger nonwhite
children (6-9, 10-1/% years) apparently increased
over the three decades and wherever gains in reduced
mortality were made, either for acute rheumatic fever
or for diseases of the heart, they were notably smaller
than those made jor white children., :

How far these statistical results, though based
on reasonably large numbers, reflect the true
epidemiological trends of rheumatic fever among
white and nonwhite children during recent decades
is hard to decide. A possible explanation for the
apparent upward trend in acute rheumatic fever
mortality among young nonwhite children is that
it represents an artificial product; the trend could
well be explained by relatively deficient diagnostic
services in the early decades of the century, mak-
ing for an artificially low number of deaths attrib-
uted to rheumatic diseases among the nonwhite
children. Such a suspicion is strengthened by our
own figures which, in the 1920 period, show very
low death rates for the nonwhite children, lowed:
indeed in almost all instances than those for the
white children. This is shown by relative figures
in the supplementary table IIb, which gives the
ratios of the death rates, nonwhite to white, for
all age groups and both sexes.

In this table, taking the death rates of the white
children as 100, the relative firures (nonwhite to
white) in the period 1919-21 are in almost all
instances below 100 for nonwhite children. The
only exceptions are in the 15-19 year-old group;
here the nonwhite boys show a somewhat higher
mortality for acute rheumatic fever, and the non-
white girls for diseases of the heart. Even in the
following 3-year period, 1929-31, the death rates
of the nonwhite children are below or equal to
those of the white in several instances (except
again in the 15-19 year group), as indicated by the
relative figures. But these over-all results are
contrary to more recent experience. JIn 1939-41
the picture is greatly different; it is almost the inverse
of that in 1919-21. Here in all instances the non-
white children exhibit higher mortality rates for
acute rheumatic fever as well as for diseases of the
heart, all relative figures being definitely above



100, This tendency to higher meortality for the
nonwhite group continues in 1942, 1943, and 1944;
such are the statistical findings throughout the
United States, its geographic subdivisions, and
individual States, as will be demonstrated in our
detailed study for the period 1939-41.

Other general considerations support the sup-
position that the trends in mortality for the non-
white group reflect to a large extent a change in
the accuracy of diagnoses. For example, it is
unlikely that the susceptibility of the nonwhite
group towards rheumatic fever and its conse-

quences, has increased in the period of 25 years.
At the same time it is hardly reasonable to supposo
that the availability and efficacy of medical
treatment were more extensive for nonwhite
children in 1919-21 than in 1939—41. Ience the
most plausible explanation for the unusual trends
found among the nonwhite children is the one
mentioned above, namely, that the reliability of
the medical diagnoses and their reporting on the
death certificates has increased with the recent
energetic campaign against rheumatic fever.

O“nble I1b.—Ratios of death rates, nonwhite to white, for acute theumatic fever and discases of the heart in children, 5-19 years,
\ by age and eex: United States death registration States, 1919-21, 1929-31, 193941, 1942, 1943, and 1944

&0 years 10-14 years 15-10 years
Years, cause of death ——
Malo Femalo Malo Femalo Mulo Femalo
Ratlos: Death rates of whitew 100
1919-21
Acute rheumatie fever_ oo i cemmcmccmmmeaa 52 54 56 70 106 07
Diseases of the heart . e memeaaana 58 66 79 70 95 132
1929-81
Acute rheumatic fever oo 70 100 106 100 117 139
Diseases of the heart. . _____ - 100 08 08 01 114 153
198941
Acute theumatie fever ..o oo oo maaacaeo 138 154 158 162 129 157
Diseases of the heart ... . e 169 166 128 143 124 193
3 ) 1942
Acute rheumatic fever_ e 144 206 211 171 162 136
Diseases of the heart ool 174 198 174 158 132 190
1848
Acute rheumatie fever . 206 207 185 137 138 193
Diseases of the heart __ o cccmmemrmcccccccremee 120 154 164 175 136 241
1844
heumatic fever e ceiacuan- 171 253 165 181 147 100
B et the heart o7 . IIIIIIIIIIIIIIIIIIIIIIIIN 62| 171| 13| 19| 138 210

IV. Age, Race, and Sex Differences in Childhood Mortality From
Acute Rheumatic Fever and Diseases of the Heart

A summary view of the basic mortality figures

for rheumatic fever and heart discases in the

) United States as & whole, 1939-41, is given in
table III. The death rates per 100,000 popula-
tion by age, race, and sex are computed separately
for acute rheumatic fever (No. 58 of the Interna-
tional List of Causes of Death, 1938 Revision),
chronic rheumatic diseases of the heart (Nos. 90a,
92b,c, 93c, 95b), and all diseases of the heart
(Nos. 90-95). The race and sex differentials

show some interesting similarities and differences
which are still more distinctly illustrated by the
ratios of the death rates, nonwhite to white and
male to female, as shown in the same table. In
table IV the absolute numbers of deaths are given
as well as the population numbers in the corre-
sponding groups by age, race, and sex for the
United States, census of 1940, Since we deal with
the deaths of 3 years, 1939, 1940, and 1941, the
person-years exposed to risk is three times the

7



census population. Therefore, the obtained rates
for the total United States are indeed based on
huge population numbers in all age-race-sex groups.

The nomenclature of the International List as
adopted for use in the United States (18), is
followed in analyzing differential mortality rates
for acute rheumatic fever and heart discases. No.
58 of the International List of Causes of Death
comprises all deaths from acute rheumatic heart
discase and other forms of acute rheumatic fever.
The subdivisions of this title are (a} acute rheu-
matic pericarditis, (b) acute rheumatic endocar-
ditis, (¢) acute rheumatic myocarditis, (d) other
acute rheumatic heart diseases (such as rheumatic
carditis or pancarditis), (e) other forms of acute
rheumatic fever, and (f} rheumatism (not specified
as acute or chronic). It can be assumed that
practically all deaths in childhood counted in
item 58 are caused by acute theumatic heart afflic-
tions; only a few are listed under other forms of
acute rheumatic fever and rheumatismm (No. 58e

and f), and these deaths, too, are probably due to
involvement of the heart even when this is not
explicitly stated in the death certificates. Thus
the item of deaths from acute rheumatic heart
disease is well covered by this detailed subdivision
of No. 58 in the International List.

Deaths from chronic rheumatic heart diseases,
as given in the subdivisions (90a, 92b,c, 93¢,
95b) of the entire group, diseases of the heart
(90-95), includes the following specified diseases:
chronic rheumatic pericarditis (90a), diseases of
the mitral valve whether. or not specified as
rheumatic (92b), diseases of ather and unspecified
valves and chronic endocarditis specified
rheumatic (92c), chronic myocarditis and myo-
cardial degeneration specified as rheumatic (93c),
and other diseases of the heart specified as rheu-
matic (95b). To obtain an estimate of the total
deaths due to rheumatic heart diseass one would
combine the numbers due to acute and to chronic
heart diseases if the diagnoses of the physicians

Table II1.—Childhood mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart
{all forms), by age, race, and sex: United States, 193941

Couso of death and raco (Numbess of Intornational List of Under 20 years Under 5 years 59 years 10~14 years 1519 years
Causes of Doath, Fifth Revisioo of 1838) ‘
Male | Femals | Malo | Female| Male | Female | Mals | Female | Male | Female
Average annusl death rates per 100,000
Acute rheumatic fever (58), all races_..._.___ 1.8; L9 0.8} 0.8 22 28| 1.7
White. . eeceecccec e ceccccccccemane 1.7 1.8 .7 .71 21 24| 24| 25 1.6 1.4
Nonwhite. . oo e e oo aos 24) 29 9| LS| 29| 37| 38| 42| 22 2.2
Chronic rheumatio diseases of the heart (90a,
92b, ¢, 93¢, 95b), all Taces ... ___.__. 42| 42| 1.0} LO| 32) 34| 54 6.7
White. cecccacacamcanecsmmmammmmanann 4,1 40 .9 .81 30} 32| 53| 58| 67 57
Nonwhite. o o cemem e cie i cceecamacaas 47| 66| L6 L8| 47 51| 62| 7.1| 6.2 7.8
Discases of the heart (all forms) (80-95), all .
TACCS - e eeecccmcmcmemcmmmmmmmmmmmmmmm 89| 88| 69| 63| 60| 61| 9.0/( 9 13.1 12. 4
Wit . o eeemmcmcccccccemmmameecmmmn- 86| 82| 87| 59| & 56| 88| 9.2 127 1.2
Nonwhite. o e oo oo e e ccemciaca e 11.3 | 13. 4 89 89 9.3 9.3|111.3|13.2| 15.7 21. 6
f Ratlos: Nonwhite to white
Acute rheumatie fever______________ S 1.4] 1.6 1.3 21| 1L4| L5| L6| 1.7 L4 1.6
Chronic rheumatie diseases of the heart....__. 1.1 1.4 1.8 2.3 1.6 1.6 1.2 1.2 .9 1, 4
Discases of the heart (ail forms}............. 13| 1.6 L3 L5 L7171 17| L3} L4} 12 L9
Ratfos: Male to female
Acute rheumatio fever:
Thite e cecac-emmemmemcaooa 0.9 1.0 0.9 1.0 1.1
Nonwhite_ o em e ccmcceamaacoa .8 .6 .8 .9 1.0
Chronie rheumatic discases of the heart:
I o emccc o memmmmmmmmmem—aoooo- L0 1.1 .9 .9 1.2
Nonwhite . ccoo o memmamacaa .9 .9 .9 .9 .8
Diseases of the heart (all forms):
White ., o e oo mmmmmmmemmmeeemcaoa 1.0 1.1 1L0 1.0 1.1
Nonwhite__-coeuoacao e .8 Lo 1.0 .9 N




on the death certificates were exact enough for a
true evaluation of these conditions. However,
careful clinical investigations seem to indicate that
‘among the remeaining chronic heart diseases, not
specifically designated as rheumatic, & good many
are of rheumatic origin, particularly among school-
age children.
that nearly all deaths attributed to heart disease
in this age are caused by rheumatic fever. At
one time some of the deaths attributed to heart
disease were undoubtedly due to diphtheria or
scarlet fever. But diphtheria has become ex-
tremely rare nowadays and if a diphtheria death
es occur it is usually attributed directly to
‘diphtheris, as Hedley (4) has pointed out. Scarlet
fever, on the other hand, has become so mild a
disease, even though still relatively frequent
(Collins, 19), that death from this acute infection
is extremely rare. It is therqfore only in the pre-
school group of children under 5 years of age,
among whom scute rheumatic fever and chronic
rheumatic heart disease seldom appear as cause
of death (see table III), that other heart diseases

It is more or less generally accepted -

(congenital malformations of the heart and of the
cardiovascular system) play a greator part.

These observations seem to justify the assump-
tion of certain clinical experts that the majority
of all deaths from heart diseases (approximately
90 percent), in children 5 years and over, is of
rheumatic etiology. This being the case, tho
mere combination of the two groups, characterized
as acute rheumatic fever and chronic rheumatic
heart diseases, does not suiliciently cover the full
amount of rheumatic fatalities. Hence wo have
added in the following tabulations, as a third
group, all deaths from discases of the heart (all
forms). (It should be emphasized that the group,
diseases of the heart (all forms), is inclusive of the
subdivision, chronic rheumatic diseases of the
heart.)

If we now glance at the death rates, scparately
computed for chronic rheumatic discases of the
heart and all heart discases, it will bo secn that for
all persons under 20 years of age, in both sexes and
races, the mortality from chronic rheumatic heart
diseases is less than half the total mortality from

Table IV.—Deaths from acute rheumatic fever, chronic rheumatic diseases of the heart, .and diseases of the heart (all forms) in
persons under 20 years, by age, race, and sex: United States, 193941

ABBOLUTE NUMBERSE FOR 3 YEARS

Under 20 years Under & yoars 5-0 years 10-14 years 13-19 years
Cause of death and race (Nurmbers of Ilntemlla%%nal List of
Causes of Death, Fifth Revislon of ) Male | Femslo | Male | Female | Male | Female | Male | Femsle | Male | Femals

Acute rheumatie fever (68), all races. coea-n-- 1,245 1,293 121 130 352 402 458 478 316 283
White - e eem e amm——— = 1, 048] 1,052 103 100] 294 327 378 380 273 236
Nonwhite. oo eevmecccvcccermemcm——an- 197 241 18 30 58 75 78 89 43 47

i tie di f the heart (90a,

Chromgzrgl’e(l;,nég;’c%ﬁ;a?s a.lels rt;.cee ........ ©0s, 2, 889| 2, 834 162 150) 520 542 967 1,038 1, 240( 1, 104
White. - - e ececmcccer— e ae———- 2, 509} 2, 380 130 115 . 424 438 839 889 1,116 038
Nonwhite. - o - eemmemeee s 380 454 32 35 26| 104 128 149 124 166

i heart (all forms) (90-95), all
D]Sr:g:sef_?f.f?? _______ (el forms 3 _(___---.'_--- 6, 127| 5,910 1,113 975 978 066} 1,616 1, 685| 2, 420| 2, 284
White_ - e evcce-emcecmmmaccec—cacan——- 5,216 4, 810 939 709 789 776| 1, 381] 1,408 2,107 1,827
. Nonwhite —cecccereccccmmceammee——men 911 1, 100 174 176 184 190 235 . 277] 3813 457
Population under 20 years, by age, race, and sex: United States Census of 1940
All races White Nonwhite
Age groups in years
Male Female Male Pemsle Male Peroales
Under 20. - oo ceemmema - 22, 906, 113 | 22, 399, 401 | 20, 220, 034 | 19, 654, 264 2, 685, 179 2, 745, 227

Under 5o - ovcccemcccacmrne e 5,354,808 | 5,186,716 | 4,701,470 | 4,528,035 653, 338 658, 681

50 o mecmcce——cemmm————— 5,418, 823 5,265, 799 | 4,744,537 | 4,584,414 674, 286 881, 385

10-14 oo 5,952,329 | 5,793,608 | 5,259,007 | 5,003, 658 643, 422 699, 918

1519 oo e mn 6,180,153 | 6,153,370 | 5,515,920 | 65,448,127 664, 233 705, 243
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heart discases. Disregarding the age group under
5 years (because of the importance of congenital
malformations of the heart and of the cardiovascu-
lar system as a cause of death in this age group),
and considering only the three age groups, 5-9,
10-14, and 15~19 ycars, we find that deaths from
chronic rheumatic discases of the heart seldom
account for morce than 60 percent of the deaths
from all hcart discases in any of the race-sex
groups. This is probably &n understatement
of the loss of human life in childhood due to
rheumatic afllictions. Therefore we prefer (as
some former investigators have done) to take all
deaths from heart diseases augmented by those
from acute rheumatic fever, as a better estimate
for the loss of children 5 years and older.

O. F. Hedley (4) in his comprehensive and com-
parative study on geographical and racial dis-
tribution of heart discaso, covering the years from
1922 to 1936, took mortality from =all heart
disesses among persons 5-24 ycars of age as an
“index of theumatic heart discase mortality in the
United States.” At the time of his study it was
not, yet possible to scparate statistically the deaths
due to theumatic heart diseases from those of other
origin. Only in the last (fifth) revision of the
International List of Causes of Death (1938)
has a consistent attempt been made to segregate
cardiac lesions of rheumatic origin as subdivisions
under the various titles of heart diseases.

The absolute number of deaths estimated on
the joint basis of those due to heart diseases (all
forms) and to acute rheumatic fever will give a
more concrete idea of the amount of human life
lost through rheumatic heart disease in the prom-
ising years of childhood (table IV). In the two
race groups combined there were 1,245 deaths of
boys and 1,293 decaths of girls, altogether 2,538
deaths of persons under 20 years of age, from acute
rheumatic fever; for diseases of the heart (all
forms), which includes deaths from chronic
rheumatic diseases, there were 6,127 deaths among
boys and 5,910 among girls, altogether 12,037
deaths of persons under 20 years of age. If we
add to this number the 2,538 deaths due to acute
rheumatic fever, wo get a total of 14,575 fatalities.
If we take into consideration that in the age
group under 5 most fatal heart discases are not
of rheumatic origin and, consequently, reduce the
total by 1,776 (which is the difference between
deaths from all heart diseases in this age, 2,088,
and those listed as from chronic rheumatic heart
diseases, 312), we have a total of 12,799 deaths in
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childhood. Considering that even in the ages
above 5 years some deaths from heart diseases,
probably less than 10 percent of the 9,949 deaths
in these ages, may not be of rheumatic etiology
and reducing our number accordingly, we still
have approximately 12,000 deaths from this cause.

. This then is the minimum loss of life under 20

years of age due to rtheumatic fever and its after-
effects, during the 3-year period 193941, in the
United States.

The prevalence of rheumatic fever and rheu-
matic heart discase among children will, of course,
be many times higher than the death rates. For-
tunately, in only a relatively small proportion dod¥;
the disease lead to immediate death or death
within a year, the usual reporting period in vital
statistics. But reliable estimates of the prevail-
ing number of cases in the population are not ob-
tainable as long as rheumatic fever is not a report-
able disease and an accurate register for rheumatic
diseases does not exist.! However, the available
figures for the deaths show that the control of
rheumatic fever presents one of the major public
health problems affecting children ? '

Age trends.—With increasing age, mortality
from acute rheumatic fever and heart diseases
(all forms) increases markedly during childhood.
Among boys in the United States during 1939-41,

s -
average annual mortality due to these causes wasw
8.2 per 100,000 in the 5-9 year age group, 11.6 in
the age group 10-14, and 14.8 in the age group
15-19 years. (Sce table III.) Correspondingly
for girls, the rates for these causes jointly increase
from 8.6 per 100,000 among 5-9 year-olds to 12.5
at 10-14 years of age and 13.9 for girls in the 15—
19 year age group. This consistently upward
trend in mortality for acute rheumatic fever and
heart diseases (all forms) is found among white and
nonwhite children and is a reflection of the un-

1 See especially the chapter *“The frequency of occurrence
and general importance of rheumsatic fever” by T. D.
Dublin in The Epidemiology of Rheumatic Fever by J&hn
R. Paul (20); and Development of a Community Rheu-
matic Fever Program by Bernice G. Wedum in American
Journal of Public Health, March 1946 (21).

1In a recent study by Selwyn D. Collins (22) a new
attempt has been made to explore the incidence of rheu-
matic fever, based on the National Health Survey of
1935-36. Incidence, prevalence, and case fatality rates are
shown in the surveyed population in connection with geo-
graphic variations and socio-economic characteristics. This
comprehensive study on merbidity, which eame to our
knowledge only after the conclusion of this report, will
form & most valuable complement to the present mortality
investigation throughout the United States.



interrupted increase in the rate for heart diseases
(all forms) in the ages from 5-19 years. As may
be seen in table III, mortality from acute rheu-
matic fever alone, while increasing up to the age
group 10-14, shows a decline in rate in the oldest
age group, 15-19 years. On the other hand,

mortality for diseases of the heart (all forms) for

boys and girls in both racial groups increases con-
tinuously over the age group 5-19 years. This
upward trend in mortality from heart diseases (all
forms) may of course present in the successive age
groups the aftereffects of acute rheumatic fever
in the years preceding.

Race differences.—The race differential for total
Jnited States is demonstrated in table III by the
ratios, nonwhite to white. These ratios, being
above 1, show at a glance that in each age-sex
group and for all three causes of death, the mor-
tality rates of the nonwhite exceed somewhat those
of the white children; the only exception being in
the group of the 15-19 year-old males, and here
only for chronic rheumatic heart diseases. This
ratio, 0.9, indicates a slightly lower death rate in
the nonwhite group than in the white. Altogether
these differentials between color groups are not
very striking; they are far less than in some other
diseases (tuberculosis, syphilis, maiaria). Never-

{theless their consistent direction indicates a real
significance and suggests that a more unfavorable
social environment, which doubtless exists for the
nonwhite group, tends to increase the risk of dying
from rheumatic diseases. That is, rheumatic
fever also belongs to that group of diseases in
which, besides the specific etiological agent, the
social environment, here correlated with race,
plays an aggravating part.

The higher mortality from acute rheumatic
fever, chronic rheumatic heart diseases and heart
disease (all forms) among nonwhite as compared
with white children prevails in almost all geographic
divisions of the United States. This consistency
between the finding for the entire country and its
divisions greatly strengthens the inference that
nonwhite children as & group experience higher
risks of death from rheumatic diseases than other
children. Ratios of the death rates, nonwhite to
white, in the nine geographic divisions of the
United States for each of the three causes of death
mentioned, according to age-sex groups, are given
for reference in Appendix A, with corresponding
reference tables showing mortality rates and the
size of population groups at risk (appendix tables

1, 2, 3, 4). The statistical significance of the race
and sex differences in mortality from rheumatic
heart disease is discussed below.

Sex differences.—Variations between boys and
girls in mortality from rheumatic diseases aro
relatively small and not of statistical significance
except in the age group 15-19 years. The sex
ratios of the death rate, male to female, for acute
rheumatic fever, chronic rheumatic heart discase,
and heart discase (all forms), respectively, are also
shown in table I1I for the United States as g whole.
It will be seen from the ratios for the separate
causes that there is no great consistency in sex
differences for rheumatic fever fatalities, except
perhaps in the nonwhite group which exhibits in
most age groups & somewhat higher mortality for
the females than for the males (ratios below 1).
This is most distinct in the age group 15-19
years. Among the white children in this age group
the males show higher rates than the females

e e
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(ratios above 1). These age, race, and sex differ-
ences are shown graphically in Figure 1.

Within the several geographic divisions of the
United States the differences between the sexes in
respect to mortality from acute rheumatic fever
and discases of the heart (all forms) jointly are
not great and are not in the same direction. (See
next section.) The standard errors of the rates,
shown for each geographic division in table V,
make it clear that there is hardly any significant
sex difference in mortality from rheumatic fever
plus heart discases on a regional basis. By
simply adding or subtracting the respective errors
almost all sex differences vanish when only one
standard error is considered. Most sex differences
for both racial groups in the different geographic
divisions can thus be explained through mere
chance fluctuation, with the exception of the highly
significant differences in mortality of boys and
girls in the age group 15-19 years.

The sex difference in mortality from acute
rheumatic fever and heart diseases in this age
group is of particular interest. The higher rates for
boys (14.4) as compared with girls (12.6) in the
white group, and lower rates for boys (17.9) than
girls (23.8) in the nonwhite group, has just been
mentioned for the country as a whole and is con-
firmed in the subdivisions. The consistency of
these inverse findings in the two race groups is
more important than the strict statistical signifi-
cance reached in some regions. In all nine geo-

graphical divisions the white boys have higher death
rates than the girls; in all, except Mountain and
Pacific, the nonwhile girls exhibit ¢ distinctly higher
mortalily than the boys. Why the young white fe-
males should show a more favorable mortality
from rheumatic fever and heart diseases but the
nonwhite females of the same age & more unfavor-
able mortality, when compared to the other sex,
must be left to further clinical research. This
statistical result is in contrast to the findings
in the younger age groups where strictly signifi-
sex differences were not observed in either race
for mortality from acute rheumatic fever and heart
diseases (all forms). a
But it may be worthy of mention that for the
United States as a whole, 1939-41, rates for these
causes combined, as shown in table V, were
perceptably, though not significantly, higher for
girls than for boys in all age groups, with the sole
exception of white children aged 15-19 where the
rate for the boys (14.4) exceeds that for the girls
(12.6). It appears that white boys of this age are
under a greater strain than white girls. Whether
this is due to physical labor, athletics, or other
forms of recreation should be further investigated.
On the other hand it appears that nonwhite girls
are under a greater strain than nonwhite boys, in
all likelihood due to the great risks in early child-4
bearing. (For the rates and significance of the
respective differences see the next section.)

Statistical Significance of Race and Sex Differences

Table V has been prepared to evaluate further
the differences in mortality from rheumatic affec-
tions between white and nonwhite children. It
shows, for each geographic division, the death
rates and their standard errors in the two race
groups, both sexes, and the age groups under exam-
ination. It also shows in each instance the differ-
ence, nonwhite minus white, and its standard
error. To make the reading of the table more
convenient a measure indicating the statistical
significance of the differences is shown in the last
two columns, for male and female. (This measure
is the ratio of the difference to its standard error.)
If the difference is three times its error (or more)
the probability that the difference is due to chance
alone is slight (expected by chance only 3 times out
of 1,000 trials); if the difference is twice the stand-
ard error, the measure of significance is still high
enough to meke such & difference meaningful,
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especially if the deviations lie consistently in the
same direction (only in 5 samples out of 100, or
once in 20 is such & difference expected by pure
chance). Thus we interpret ell values of signifi-
cance of 3 and above to indicate a difference very
seldom due to chance, while those below 2 are
indicative of nonsignificant chance fluctuations.
Values between 2 and 3 are border cases approach-
ing significance and may be discussed in connection
with other findings. The signs of the respective
differences (+ or —) show which of the two groups,
white or nonwhite, has the higher mortality from
rheumatic diseases. :

In table V, following general suggestions by
clinical advisors, we have combined the two causes,
acute rheumatic fever (58) and all diseases of the
heart (90-95) for the age groups from 5 through
19 years. (In the age group under 5 deaths from
other diseases of the heart are more frequent



than from rheumatic origin; see table III.) In the
age groups above § years, this combination gives a
better account of all deaths due to rheumatic
fever than the combination of acute rheumatic
fever and chronic rheumatie diseases of the heart
according to the official classification of the Inter-
national List, as was pointed out earlier.

By considering the chance errors the geographic
divisions can be compared more reasonably than
by the usual procedure of comparing only death
rates, since the computation of the corresponding
standard errors takes into account the numbers
of the exposed population whether large or small.
{ gusin some of the regions the differences between
‘the two race groups may appear very high; for

Table V,.—Death rates per 100,000

instance, in New England between the high death
rate of the nonwhite boys and girls and the low
rate of the white children. But hero even the
extreme differences in the age groups 10-14 and
15-19 years are not statistically significant (sce
table V) and in all four instances could have arisen
by chance.

The following discussion of tho diferences in
mortality between white and nonwhite children
will consider each of the age groups in turn.

In the group, 5-9 years, the differonces in
mortality between white and nonwhite children
are significant, amounting in the total United
States to 4.63.81 for the boys and 5.0+ .83 for

pulation with standard errors for acute rheumatic fever plus diseases of the heart (all

forms) by age, race, and sex showing the difference between white and nonwhite: United States and geographical divisions,

747410°—48—38

1939041
Wit Nonwiit Dt mhlle b | Siitanco
Area

Male Female Male Female Male Female Maslo | Fomale

5-9 yoears
United States..._| 7.61+0.23| 8. 0+0.24|12. 24+ 0.78|13. 0% 0.80(|+ 4.6+ 0.81|4 5.0+ 0.83} 5.7 6.0
New England_ . __.._- 5.2+ .75 5.8+ .81/14 7410. 40/14. 84+10. 48!+ 9. 65+10. 42/4+ 9. 0+ 10. 51 .9 .9
Middle Atlantie.___...- 9.84 ,.5910.84+ .63{28. 6+ 4.31(25. 6+ 4.04{|+18. 8+ 4.35|414. 8+ 4. 09 4.3 3.6
'East North Central_..._ 8.7+ .55 9.0+ .567117.2+ 3.6622. 44 4.16||4 8. 6%+ 3.70(+13.4+ 4.200 2.3 3.2
~West North Central_...| 5. 7+ .60] 6.9+ . 67)15.9+ 5 62|19.44 6.13{[+10.2£ 5.65|+12. 5%+ 6. 17 1.8 2.0
“®outh Atlantic . ____.. 7.1+ .62 7.2+ .64{11.24+ 1,21(12.84 1. 28(|+ 4.1+ 1.36/4+ 6.6+ 1,43 8.0 3.9
Enst South Central___.. 8.0+ .81 6.6+ .74(10.2+ 1.50(10. 5+ 1.52(|4- 2.2+ 1. 70|+ 8.9+ 1. 69 1.3 2.3
West South Central__..| 5.8+ .62 5.6+ .62| 8.3+ 1.47| 8.2+ 1. 45|+ 2.5+ 1. 569+ 2.6+ 1.58 1.6 1.6
Mountain_ _________-. 11.0+£1.41{10.4+1,39( 6.5+ 4.60] 6.3+ 4.45|— 4.5+ 4.81|— 4.1+ 4. 66 .9 .9
Pacifio. o e 4.5+ .70| 6.4+ .8513.14+ 5.85 5.3+ 38.74||+ 8.6+ 5.90}— 1.1+ 3.83 16 .3

10-14 years
United States____[11. 1+0. 27|11. 840. 28]15. 04 0. 85(17. 4+ 0.91j|4+ 3.9+ 0.89]+ 5.6+ 0.95| 4.4 5.9
.......... .03 9.9+ .9826. 8413, 40(19.6+11. 31)|415. 5+ 13. 44{4+ 9. 7+11.35 1.2 . B
ﬂeigdﬁnlgllﬁ?gtic .68(16. 6+ .7220.64+ 4.22135.44+ 4 53||+14. 44+ 4 28{4+18.8+ 59 3.4 4.1
East North Central_ . .59(13. 44+ . 65181+ 3.62;32. 24 4.75||4 6.7+ 3.67|+18.8+ 4 79 1.8 3.9
West North Central . .77 9.6+ .75|15.2+ 5.38/13.34 5.02(|+ 4.9+ 5.43|+ 8.8+ 5.08 .9 .7
South Atlantie. ____.-__ 3 .66 8.9+ .69|15.5+ 1. 41117. 1+ 1. 47|+ 6.94 1.56/4 8.2+ 1,62 4.4 5.1
East South Central . .88 8.8+ .84| 9.6+ 1.45(11.6+ L 69)|l— .4+ 1.70/4 2.8+ 1. 80 . 2 1.6
West South Central. ... 7.3+ .68/ 8.1+ .72(13. 7+ L 87129+ 1. 804+ 6.4+ 1.98/4 4.8+ 1.94 3.2 28
Mountain_ oo 6.5+1.7017.9+1. 80|14. 24 7.09(14. 4% 7.19||— 2.3+ 7.20j— 3.5+ 7.42 .3 . B
PacifiCe e cmcemeee e 7.6+ .87 7.8% .90 8.5+ 4.25(13. 4%+ 5.47||4+ .9+ 4.34/4 5.6% 5. 55 .2 Lo

15-19 years
b United States__._|14.440.29]12. 6+0. 28(17. 9+ 0.95/23. 8+ 1.06; +3.5+ 0.99/+11.2+ 1.10] 3.5/ 10,2
________ 15.141, 15/12. 7+1. 06/26. 1+13. 06/44. 2+ 16. 70{|4+11.0+13. 11|{4-31. 5+ 18. 73 .8 19
ﬂ?gdﬁn {alzgt-io-: ________ 20.24 .75/18. 74 .73/127.24 4.19/35.8+ 4.58||4 7.0x 4. 26|+17.14: 4. 64 1.6 3.7
East North Central_____ 14. 44 .65(13. 6+ .63124. 2+ 4.2820.44 4.54(|4+ 0.8+ 4 33|4+15.8+ 4.58 2.3 3.4
West North Central__._{11. 64 .79 9.7+ . 73] 6.0+ 38.45/26.44 7.05|— 5.6+ 3.54(4+16.7+ 7.09 1. 6 2.4
South Atlantie . - caaa- 11,14 ,7410.04+ .71(17. 44+ 1.51124. 2+ 1.73||+ 6.3+ 1.68/4+14.2+ 1.87| 3.8 7.8
¥ast South Central_._..[11.94+ . 97| 9.2+ .86(15.7+ 1.0321.6+ 2.19(4 3.8+ 2. 16/4+12. 4 2 36 1.8 5.3
West South Central_...|11.24+ .84| 8.7+ .74|14. 2+ 1.95/18. 6+ 2. 16|+ 3.0% 2.12/4 9.9+ 2 29 1.4 43
Mountain_ . ov e 20.1+1.87/16.1+1.69/38. 6112, 20; 8.0+ 5.65/|+18.5+12.34)— 8.1+ 5 89 1.5 1. 4
Pacific_ o e cemmcaam- 10,04 .94} 7.44% .8222.24+ 6.1521. 1+ 6.36/{+12.2+ 6.22(413. 7+ 6.42 20 2.1
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the girls, in both instances six times their standard
errors. Highly significant also are the differences
in the Middle Atlantic where nonwhite children
incur the highest death rates found in any division.
Significance is also reached or approached in the
similarly industrial division, East North Central

(Ohio, Indiana, Illinois, Michigan, Wisconsin).

The high diffcrences {10.245.65 and 12.5:4.6.17)
in the West North Central division are probably
not significant because of the small nonwhite
population in these seven States (Minnesota, Iowa,
Missouri, North Dakota, South Dakota, Nebraska,
Kansas), half of which live in the one State
of Missouri. In contrast to this finding are the
much smaller yet statistically significant racial
differences in the South Atlantic division (4.14
1.36 and 5.63+1.43). In the other divisions the
race differences are hardly significant; yet it is
characteristic in this age group, that in almost all
parts of the nation, nonwhite children show higher
death rates than white children (+4sign). There
is only one noteworthy exception to this; white
children in the Mountain States show a higher mor-
tality rate than do nonwhite children. Although
this unusual difference is not at all significant in a
statistical sense, it may have some real meaning
since white children in the other age groups also
have & higher rate than the nonwhite children in
the Mountain division.

It must be remembered that in these States,
especially in Arizona, New Mexico, and Colorado,
the Spanish-speaking Americans of Mexican
origin represent a relatively large proportion of
the total population. In the 1940 census they
were counted as white and this may have been a
factor in raising mortelity rates for rheumatic
heart diseases in the white group and reducing
the rate for the remaining nonwhite population.
Indeed, if we consider the rates for the nine
geographic divisions, it is seen that in all age
groups, from 5-9 up, the Mountain division has
the highest death rates for the whites (approached
or surpassed, in some instances only by the
Middle Atlantic States) whereas the nonwhite
rates are extremoly low (especially when com-
pared with the likewise high death rates of the
ponwhite group in the Middle Atlantic). This
striking difference between the relation of the
death rates for white and nonwhite children in
the Mountain States and the relation existing in
other regions suggests that there are basic dif-
ferences in population classification not controlled
in the statistics now available. The fact of this
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high mortality for white children in the Mountain
States has been observed by a number of investi-
gators (4, 23, 24, 25). One cannot very well
suppose that a common etiological factor, for
instance climate, would be unfavorable to the
white but favorable to the nonwhite group in the
same locality. Of course the population factor
offers only one of the possible explanations and
there may be other factors that make for the
high mortality from rhematic heart diseases in
the white population of the Mountain States.

In the following age group, 10-14 years,
mortality from acute rheumatic fever plus heart
disease is higher than in the preceding age grougg
The respective death rates of the white boys and
girls in the total United States have gone up from
7.61.23 and 8.0+ .24, in the 5-9 year-old children,
to 11.14.27 and 11.84+.28; the corresponding
death rates of the nonwhite rose from 12.2+.78
and 13.041.80 to 15.0+.85 and 17.4+.91.

The race differences for the country as a whole
in this age group (3.94+.89 and 5.61.95) show
the higher mortality of nonwhite children, the
values of significance being 4.4 and 5.9. Although
the much higher differences between white and
nonwhite in New England are not significant, the
high differences in the Middle Atlantic and, for
the girls, in the East North Central divisions
are beyond chance fluctuation. Even mord
marked are the racial differences in the large
group of the South Atlantic, the values being
6.9+1.56 and 8.2+1.62 for boys and girls, re-
spectively. Significance is also reached in the
West South Central division (Arkansas, Louisiana,
Oklahoma, Texas). In all others the differences
are small and insignificant. But attention must
again be paid to the direction of the differences.
Table V shows a higher mortality for nonwhites
than whites in all regions except the Mountain
division (the small negative differences of 0.4
for the boys in East South Central is negligible).
The Mountain States also show the highest death
rates among all divisions for white boys and girls
(even higher than in the Middle Atlantic group).

In the adolescent group, 15-19 years, the
mortality rates for acute rheumatic fever plus
hea.'rt, diseases are again higher than in the pre-
ceding age group, due to appreciably higher rates
for mortality from heart diseases (all forms) in
both racial groups, as previously explained.

_ The finer comparisons of differential mortality
In this age resemble those described before, though
with some remarkable distinetions. For the



country as a whole the race differences are statis-
tically significant for both sexes, but the much
greater difference between white and nonwhite
girls, 11.24+1.10 (10 times its standard error) is
noteworthy in view of the fact that for the boys
the difference is only 3.5+1.0. These different
results for girls and for boys are due to high death
rates for the nonwhite females and the relatively
high death rates for white males. For nonwhite
females the rate for the total United States
amounts to 23.8+£1.06 and is, in this age group
only, significantly higher than the rate of the non-
white males 17.9+.95. This difference in rates
dor nonwhite girls and boys, 5.9+1.42, is more
“than four times its error. For the white adoles-
cents it is just the other way around. The white
boys have a significantly higher death rate,
14.44.29, in this age group alone than the white
girls, 12.6:-.28; the difference of 1.84.40 being
also more than four times its error. The reversal
in relative position of white boys and girls in this
age group in respect to mortality from rheumatic
fever and heart diseases, and the exceptionally
high rate for nonwhite girls result in the small
racial difference found for boys as compared with
the very large racial difference for girls in this age
group.

The large differences in mortality between white
and nonwhite females in the age group 15-19 are
seen in most of the geographic divisions, though
they are not always beyond possible chance
fluctuations, not even the high difference between
white and nonwhite girls in New England (31.5+-
16.7). The higher mortality of the nonwhite
girls is beyond reasonable limits of chance in the
Middle Atlantic and East and West North Central
and is most significant in the South Atlantic and
East and West South Central divisions.

The boys show a strictly significant racial differ-
ence only in the South Atlantic States, but the
tendency to a higher mortality for the nonwhite
is indicated in all divisions (- sign) except in West
North Central. It can be stated again that the

higher mortality of the nonwhite group from
rheumatic heart discases is clearly demonstrated
in this age, in agreement with the findings of such
former investigators as Atwater (23), Dauer (24),
Dublin and Lotka (26).

Thus the results in the geographic divisions
confirm in greater detail with few exceptions what
has been stated before for the United States as a
whole. An explanation of the prevailing higher
mortality among nonwhite children may be that
the nonwhite children do not get the same amount
of medicel care as do white children end, thereforo,
die more often of the disease, or that unfavorable
social-environmental conditions, especially bad
housing, lack of hospitalization, lack of education
and hygiene, etc., contribute to spread the acute
disease, to increase rheumatic complications and,
consequently, to increase the death rates per
population unit. In the case of girls in the age
group 15-19 years, it may be that diffeent fertility
in the two racial groups has a bearing on the even-
tual outcome of heart discase, as is the case, for
instance, in tuberculosis mortality. The claim is
sometimes made that there is a greater consti-
tutional susceptibility among the nonwhite than
among whites. Assuming that the groupings
white and nonwhite provide an approximate race
classification, there is still no proof of a race dis-
position to rheumatic diseases. There do exist
familial dispositions within each race group to
rheumatic diseases, as well as to other chronic
infectious diseases? But the possibility of a
greater spread of rhecumatic diseases among specific
race groups cannot be explored with presently
available vital statistics. The most likely ex-
planation of the higher mortality rates among
nonwhite children is that rheumatic fover diseases
more often take a fatal course because of insufli-
cient medical care; that is, that the nonwhite have
a higher case fatality rate.

3 Bee literature on familial epidemiology of rheumatio

fever in Wilson (27) and Paul (28), of tuberculosis in
Woiff and Ciocco (29), Puffer (30).
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V. Regional Differences in Childhood Mortality From Acute
Rheumatic Fever and Diseases of the Heart

The differences between the geographic divi-
sions of the United States in regard to mortality
from rheumatic heart discases are of considerable
interest from the viewpoint of national health.
These variations have been considered in several
earlier epidemiological studies (4, 24, 28). In the
present investigation regional variations are de-
lineated through & comparison of mortality in
each of the geographic divisions with rates for the
United States as a whole.

The comparison of mortality rates in different
geographic regions can be simplified and summa-
rized by combining the three agegroups (5-9,10-14,
and 15-19 years) and the two sex groups, while
taking account of those differences in regional rates
which are a reflection of varying proportions of
white and nonwhite children. The latter-adjust-

-ment for the relative weight of race groups in the
different regions is necessary in rates for all chil-
dren (white and nonwhite combined), because the
proportions of white and nonwhite children differ
greatly from region to region. Without such ad-
justment, regional differences associated with cli-

Table VI.—Mortality from acute rhenmatic fever plus diseases of the heart in children, 5 throu
States and Geographie Divisions, 1939—41

matic-geographic and related factors would be con-
founded with those explainable on the basis of a
varying composition of the population in different
regions (38, 39).

In table VI such adjusted regional rates are
shown for mortality from acute rheumatic fever
and discases of the heart among all children, to-
gether with crude (unadjusted) rates and with rates
for white and for nonwhite groups separately.
Adjustment for a constant racial compositiol
throughout the geographic divisions has been made’
on the basis of the distribution of white and non-
white children 5 to 19 years of age, in the total
United States, 1940. The adjustment factors
(0.88153 for the white and 0.11847 for the non-
white children) have been applied to the race-
specific death rates of the different divisions to
obtain the adjusted rates. Adjustment for re-
gional differences in age and sex in childhood has
not been deemed worthwhile since the proportions
of the sexes and the age groups within the limits
from 5 to 19 years do not vary markedly among
regions,

gh 19 years of age, by race: United

AVERAGE ANNUAL RATES PER 100,000

Qoographic divisions (Rankod scoordIng to crude retes) | Crude rate @Il Geographlc divistons (Ranked sccording to adjusted rates) |44 !gﬁ‘f‘ﬁgﬁ !
United States. ..o oo 1L 7 United States. . oo L7
L Pacific o oo 7.7 || 1. Pacifiee oo oo oo oo 23
2' weSt South Centrﬂl ----------------- 8- 8 2 West South central _____________________ & 4
3. West North Central. .o oooo.o 9.3 || 3. East South Central_ e __________________ 06
4. Enat South Central. |-/ Z1 11T T D e 9.8
5. New England._—_.ooooooe 10.5 || 5. West North Central-__. .- _--— - o 56
6. South Atlantie L. 11. 1 6. New Eng]and __________________________ 12,0
7. East North Central -~ 2"~ "7 72277 12,4 || 7 Enst Nogth Central_ 11 72277777771777 12.0
8. Mountain.....ee .. 1 .o_i.oiis 15.3 || & Mountape, ool 133
9. Middle Atlanticaoooao oL 16. 3 9. Middle Atlantie_ . ________.___._________ 17.4
(Ranked scoording to rates for white childron) White (Ranked according to rates for nonwhite children). Nonwhite

United States_ ... 1.1 United States. ... 16,6

L Pacifig oo oo oo oo oo 7.4 || 1. West South Central____..______
2. West South Central.. . o—oooeeoe .. 7.8 || 2. East South Central. .- 2777777777 127
3. South Atlantic. oo oo ooo oL 89 || 3. Mountain... ... ._oIITTTTITTTTe =
4. East South Central .o ceoa____._ 9.1 | 4. Pacific... .. oTIIITITTIITIIITITToes 12
5. West North Central o oo 9.1}l 5. West North Central. ......... - .- 16 1
6. New England. i 10.3 || 6. South Atlantic.._.._.. .. ... 777" 64
7. East North Centralacanmcmnaaaaeai 11.9 || 7. East North Central ________________ - 24 1
8. Mountain - 15.4 || 8. New En land, oo _____ ______ T 24 9
9. Middle Atlantioe oo 15.6 (| 9. Middle Atlantie..____________________°- 30.5

1 AdJasted for constant proportions of white and nonwhite children in the different geographlc divisions (for adjustment factors see text).
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Adjusted regional mortality rates for acute
-tTheumatic fever and diseases of the heart, among
all children 5-19 years of age, range from 8.3 per
100,000 in the Pacific, and 8.4 in the West South
Central divisions to 17.4 in the Middle Atlantic
group of States. Pacific and all three southern
divisions show lower mortality rates than those
for northern, Mountain, and Middle Atlantic divi-
sions, Ranked for the adjusted rates, the divi-
sions follow in this order: 1. Pacific (8.3); 2. West
South Central (8.4); 3. East South Central (9.6);
4, South Atlentic (9.8); 5. West North Central
{9.9); 6. New England (12.0); 7. East North
~Oentral (13.3); 8. Mountain (15.3); and 9. Mid-
“dle Atlantic (17.4). (The rank order is not as con-
sistent for the crude rates; see table.) With minor
deviations this rank order prevails for regional
rates for white children considered independently
although in each division except Mountain the
rates are lower than the adjusted regional rates
for all children (white and nonwhite combined).
Lower regional rates in southern and Pacific divi-
sions as compared with northern and Middle
Atlantic divisions are also characteristic of the
‘nonwhite children; but the rate in the Mountain
division (14.2) ranks third, in the neighborhood
of relatively low rates for the nonwhite group in
the southern and Pacific divisions (1. West South
) Central, 12.7; 2. East South Central, 13.1; 4. Pa-
cific, 14.7), rather than adjacent to the highest
regional rate (Middle Atlantic 30.5) as among
white children.

The rank order of the Mountein division is
doubtful because the adjustment based on popu-
lation composition in terms of “white” and “non-
white” is less successful in this division than in the
others. In the other divisions, the groupings
“white” and ‘“nonwhite” correspond roughly to

major groupings according to socio-cconomic
status, so that adjustment for race tends to equal-
ize such factors also. In the Mountain division,
on the other band, the *“white” and “nonwhite’
groups do not give as clear a differentiation from
a socio-economic point of view. Children of
Mexican origin who represent a relatively under-
privileged portion of the population are included
in the “white” group and they are found in some-
what larger proportion in the population of the
Mountain than of the other divisions.

Notwithstanding these limitations on statistical
control of socio-economic differences, the progres-
sion of relatively low rates in southern and Pacific:
divisions to significantly high rates in the northern
and Middle Atlantic divisions points to the role of
certain climatic-geographic factors of the natural
environment in mortality from rheumatic discascs
in childhood (31).

This becomes more evident in the adjusted rates
where the race variable is kept constant than in
the crude rates of a varying race composition.
For race is not independent of social-environmental
factors. We quote in this respect from the Census
Bureau publication on Vital Statistics Rates in
the United States, 1900-1940: “When deaths are
classified by race, there is created also, for example,
a hidden classification of economic status to the
extent that economic status is correlated with race.
An observed difference in mortality between races
may in actuality be no more than a difference of
mortality for different economic classes”.# Further
studies will be neceded to consider how much of
what appears to be climatic-geographic difference
in mortality may be attributed to differences in
degree and character of urbanization.

1 Linder and Grove (32). Sce especially scction: Closal-

fication of Age, Race, and Sex, pp. 8-12.
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Statistical Significance of Geographic Differences

The regional differences broadly indicated in
table VI for mortality from acute rheumatic fover
and heart disease (all forms) on the basis of children
across the age range 5-19 years are substantiated
by closely similar regional differences, prevailing
in most cases for boys and girls alike, in each of
the age groups, 5-9, 10-14, and 15-19 years.
Table VII has been prepared to permit a detailed

consideration of the significance of geographic
variations in mortality rates within each of the
age-sex-race groupings. This table shows for
each of these groupings, the difference between
the mortality rate for the total United States

and the rate for each geographic division.

The

standard error of each division and its statistical
significance is also given. The mortality rates

Table VII.—Differences with standard errors? between total United States and each geographic division for mortality, by age
race, and eex, from acute rheumatic fever plus diseases of the heart (all forms), 193941

White Nonwhite
Divislon Differenco: United Btates—speclfied| Signlficance of || Differenco: United States—speclficd | Bignificanes of
division ditlerence division difference
Malo Female Mele | Female Male Fomale Male | Female
5-9 years
New England. .o coveeneeno... +2.4+0.87] +2.2+0.91] 2.8 2.4 — 2.549.48 — 1.84+9.82| 0.3 02
Middle Atlantie ... .. ..._... —2.24+ .46 —2.8+ .49 4.8 57| —16.44+2.72 —12.64+2.78 6.0 4.5
Enst North Central .__________ —114+ .46 —1,0% .48 2.4 21| — 5.0+3.00( — 9.4+3.08 1.7 31
West North Central . _________ +1.9+4 .65 +1L1+ .67 2.9 L6 — 3.7+4 88 — 6.4+4. 97 .8 1.3
South Atlantie. ... _________ + .54, 60} 4+ .8+ .63 .8 L3+ 1.0+1.00] + .2+1.02 1.0 .2
Enst, South Central . _____._.___ — .4+ .75 +1.4+ .78 . 18 4 2.0+1.45 + 2.56+1. 49 1 4 1.7
West South Central .. ______ +1.84+ .67 +2.4+£ .70 2.7 3.4 + 3.9+161 + 48+1.65 2.4 2.9
Mountain. oo oo —3.44+1.14] —2 4+1.19 3.0 2.0| + 5.7+6.28 + 6.7+6. 36 .9 1.1
Pacificammrc e +3. 1+ .88 416+ .9 35 L8 — ,945.62 4+ 7 7+5. 82 .2 1.3
xt=06.0 58. 7 44. 9 41.3
P=<. 00000 <. 00000 <. 00000 <. 00000
10-14 years
New England__ ... .._.___ —0.2+1.0) +1.94104- 0.2 L8(|—11.8+10.00— 2.2+10.61] 1.2 0.2
Middle Atlantie ... . ____ —4. 14 521 —4. 8% .54 7.9 8.9|—14. 63 2.89(—18.0+ 3. 04 5.1 59
East North Central . ._________ — .3+ .53 —L 6% .55 .6 2.9|— 31+ 3.19(—-148+ 3.37] 1.0 4.4
West North Central . ___._.___ + .84 .77 +2.3+ .80 LO 29— .2+ 5674 4.1% 5 67 .0 .7
South Atlantic. ... .._..... +2.5+ .72 429+ .74 3.5 3.9|— .5+ 1094 .3% 1.17 .5 .3
Fast South Central . _._______ +1L1+ .91 430+ .94 121 32|+ 6544 1.60(4 5.8+ 1.73] 3.4 3.4
West South Central .. ________ +3.8+ .80 +3.7+ .83 4.8 454 1.8+ 1.76/+ 4.5+ 1.89 L7 2.4
Mount8inemoeeccccaaoocoaoo —54+£1.40] —6.1+1.45 3.9 4214 .8+ 7.25/4 3.0+ 7.85 .1 .4
PacHie. o meecmceeo el +35+1.04 +4.04+1.07 3.4 37|+ 6.5+ 55384+ 40+ 6.17] 12 .6
x'=110. 6 152. 5 36. 6 64. 8
P=<, 00000 <. 00000 <. 00009 <. 00000
15-19 years
New England. . ____.__.._.___ —0.7+1.07 —-0.1+1.03 0.7 0.i|— 8.2+10.80|—20.4+12.20] 0.8 17
Middle Atlantic._ ... ___..__ —5.8% .55 —6.1+ .63 10.5| IL5— 9.3+ 3.27—12.0+ 3.58 28 3 4
East North Central___________ 0 &+ .57 —1L0+ .55 O L8— 6.3+ 3.56|— 5.6+ 3.04 1.8 1.4
West North Central__________ +2.8% .82 +2.9+ .79 3.4 3.7 {+1L9% 590— 2.6+ 6,60 20 .4
South Atlantie____.__.__.____ +3.3+ .78 +2.6% .75 4.2 3.5+ .5+ 1.21— .4% 1,34 L4 .3
East South Central________.__ +2.5+1.01 +3.4+ .08 2.5 3514 221 1.84+ 222 204 1.2 11
West South Central_..-....__ +3.24 .83 +3.9+ .85 3.6 46|+ 3.7+ 1984 52+ 2.21] 1o 24
Mountain. oo coomeeaimaaa =5 71153 —3.5+L48 3.7 2.4|-20.7+ 8.27+15.8% 0.68l 25 16
Pacific oo e e +4 4107 +5. 22104 41| 50|— 4.3+ 5.45+ 2. 7% 6.67 .8 4
x?=154. 9 188. 6 26.0 23.2
P=<. 00000 <. 00000 <. 00105 <. 00315

1 Standard error of tho diffcrence for a subsamplo drawn from a sample (com pare footnote 5),

Nortk: -+ sign of the difTerenco means a higher death rate In total United States:

their orrors aro given In table V).
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for the United States and each division, from
which the differences in table VII are derived
are given in table V. We will discuss the
geographical differences again for each of the age
groups in turn.®

% In order to test the geographic differences it seems
reasonable to compare the different divisions with the
average mortality in the country as a whole. Here, we
then bhave (instead of two mutually exclusive groups in
each division) nine groups (divisions) or variants of mor-
tality to be compared with the rate in the total United
States, The latter represents the weighted average of
all subdivisions.

Since in each case & differing subsample (the respective
division) is drawn from the same universe (total United

tes), the errors of the two death rates are not ,jindepend-
ent, but correlated with each other to various degrees.
Therefore, the standard error of the difference cannof be
computed by the wususally accepted formula for inde-
pendent samples eqir=v E;?+ E;?. To test the differences
between the total United States and single divisions (or
other subgroups) a formula Yule (33) has worked out,
considering the correlation between errors in the sub-
sample and the entire sample, hag been applied.

This formuls for the standard error (E) of the difference
between sample and subsample reads:

_ pg_ 1 _ [ pg N—n_ N—n,
Eme=\rTmm YN ® V¥V =’
m+n=~N.
Therefore,

Pq__
) Y ﬂri-m—aN'

where N denotes the number of the entire sample, n the
number of the respective subsample.

Only the differences of the death rates (total United
States minus the specified division), marked plus or minus,
are shown in the table with their standard errors. These
geographical differences cannot, of course, lie in one direc-
tion only (+ meaning a higher death rate in the whole
country than in ihe subdivision; — meaning a higher
death rate in the specified division). On the contrary,
the plus and minus deviations from the average must
necessarily balance if their statistical weights, i. e. the
population numbers of the respective divisions, are taken
into consideration. However, the distribution of lower
or higher death rates among the geographic divisions
furnishes some valuable information even though the
differences are not always significant. To make the table
more understandable the eignificance iz again ghown in
each instance.

Values of x? and P for eight degrees of freedom (n=9—1)
are further shown in the same table and will be discussed
geparately. The expected deaths (absolute numbers)
for this complementary test (goodness-of-fit) are computed
on the assumption that the children in the different regions
would have died at the same rate a8 in the total United
States. The details of the computation, the actual and
expected numbera of the deaths by age, race, and sex,
are not shown but can easily be obtained from the material
available in the tables. However, it must be kept in

In the age group 5-9 years, the variations
among divisions in mortality due to acute rhouma-
tic fever plus heart discascs are rather distinct for
both races and sexes. In fact, in the white group
most, of the differences between the divisions
and the total United States are statistically signi-
ficant. The highest death rates for the white
boys are reported in the Mountain division with
11.0::1.41, and for the white girls in the Middle
Atlantic division with 10.84.63; the lowest ratces
for white boys occurs in the Pacific division with
4.5+.70, and for white girls in the West South
Central division with 5.6 +.62. (Sce table V.)

There are only & few instances (South Atlantic
and East South Central) where the death rates
do not differ essentially from the average rates.
The mortality from rheumatic heart diseeses is
consistently higher (minus differences) in the
Middle Atlantic and East North Central, while
the rates are appreciably lower (plus differences)
in southern regions and the Pacific coast. This is
in close agreement with the findings of former
epidemiological studies. A striking exception for
the white group is found in the North in New
England (with definitely lower rates than in the
country as a whole) and in the West in the Moun-
tain division (with definitely higher mortality
rates). Why the white children in New England
show exceptionably low rates in this age cennot
be easily explained; the socio-economic factors
adversely affecting the Spanish-speaking popula~
tion of Mexican origin offers a possible explana-
tion for the extremely high rates for the white
groups in the Mountain States, as was mentioned
before.

The contrast between rheumatic fever mor-
tality in the North and in the South is even more
marked in the nonwhite group of this age. In
all divisions of the North the death rates are
higher than in the total United States for the
nonwhite group, though not always significantly
so. 'The negative deviations in the Middle At-
lantic are especially high. In all divisions of the
South, in the Mountain States, and in the Pacific

mind that by the additive character of the x? test all
deviations of the pine divisions, the positive as well as
the negative, are summed up in one value to indicate
the probability of just such a divergency of factual from
theorctical distribution. Because of this summarizing
effect of the x? test, the individual comparison between the
total United States and each specified division, as presented
in table VII, is of greater practical meaning, showing the
under-average and over-average mortality in each geo-
graphic divigion and its individual significance.
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(for girls only) mortality from rheumatic heart
diseases in the nonwhite group is more favorable
than rates for this group in the country as a whole,
even though the difference is ususlly not signifi-
cant. Conscquently the x? values are so high,
in both racial groups and both sexes, that the
summed deviations of the observed from the
expected deaths cannot be attributed to chance.

In the following age group, 10-14 years, the

difference in rheumatic fever mortality between
the northcastern divisions and the southern and
West Coast divisions is even greater. In the
white group, the New England boys and the
Middle Atlantic, East North Central, and Moun-
tain children of both sexes show death rates more
or less above those for the country as a whole;
West North Central, all three southern divisions,
and the Pacific have, as a rule, significantly lower
death rates. The highest rates occur again in
the Mountain States with 16,51+ 1.70 for the white
boys and 17.9:41.80 for the white girls, followed
closely by the Middle Atlantic States with
15.2+.68 and 16.6£.72, for the boys and girls re-
spectively; the lowest rates are seen in West South
Central, 7.3+.68 and 8.11.72, and in the Pacific
division, 7.6 £.87 and 7.8 .90, for boys and girls
respectively. (Sce table V.) The differences
between these extremes, if they are treated as
independent samples of the parent universe, are
highly significant whereas, for instance, the smaller
differences between the three southern divisions
are not.

In the nonwhite group of the same age, the
geographic contrasts in mortality from rheumatic
heart diseases are more consistent, although not
of the same statistical significance. In New Eng-
land, Middle Atlantic, and East North Central
the rates for nonwhite boys and girls are lappre-
ciably higher than the corresponding rates for
these groups in the country as a whole; in East
South Central, West South Central, and the Paci-
fic they are appreciably lower; while in West North
Central, South Atlantic and Mountain the devia-
tions from the average are negligible. Altogether,
the two racial groups behave somewhat similarly
(with the exception of the Mountain States which
again show high rates for the white and compara-
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tively low rates for the nonwhite children). The
single values of significance are usually higher in
the white group. Therefore, the x? values also are
much greater for the white boys and girls, 110.6
and 152.5, than for the nonwhite, 36.6 and 64.8;
yet all four values indicate that the actual mor-
tality rates in the nine divisions, or their deviations
from the average mortality of the country, cannot
be explained by chance fluctuations alone.

In the last age group, 15-19 years, the results
are very similar to those in the preceding, though
not so consistent in the nonwhite group. How-
ever, it is obvious that the mortality is higher for
both racial groups in most northeastern parts of
the country, especially in the Middle Atlanti€®
division, and for the whites in the Mountain divi-
sion (negative differences). In West North Cen-
tral, the three divisions of the South, and the
Pacific, the rates are generally lower than in the
country as & whole (positive differences). In ac-
cordance with the great significance of the dif-
ferences in most geographic division, in this age
group the value of x? are again extremely high for
the white group, 154.9 and 188.6 for boys and
girls respectively, while the much lesser values
for the nonwhite group, 26.0 and 23.2, leave open
a certain probability of chance fluctuations. It
will be seen from table VII that among the indi-
vidual differences in the nonwhite group signifi-
cance is approached or reached only in the high
mortality rates of the Middle Atlantic division,
the negative deviations from the average being
9.3+3.27 and 12.043.58 for boys and girls
respectively.

In summarizing, it may be said that this analysis
of geographic differences within age-sex-race groups
confirms the findings based on all children, 5-19
years. There are certain geographic variations
in mortality from rheumatic fever and rheumatic
heart afflictions which cannot be attributed to
chance. In general, the death rates in the South
are below average, and in the Northeast, especially
in the Middle Atlantic division, they are above.
In the Pacific coast region they are as low as in
the South; while the Mountain States, for the

w?nite children, occupy an exceptional position
with extremely high rates.



VL. Rank Order of Individual States in Mortality From Acute
Rheumatic Fever and Diseases of the Heart

The analysis of differential mortality by regions
can be sharpened by reducing the geographic unit
from a regional to a State basis. This has the
further advantage of relating the discussion to
political jurisdictions which have responsibility
for the administration of public-health and medical-
care programs for children with physical disabili-
ties and disebling illness. The details in regard
to age, sex, and race will be exhibited later in

l’.&ppendix B together with the State tables ar-
‘ranged in the same way as for the geographic
divisions. They show age-race-sex specific death
rates, the number of the deaths, and the popula-
tion at risk for each group in the individual States.

To make a short review of State-to-State com-
parisons possible and to provide at the same time
a rank order of the States in childhood mortality
from rheumatic heart diseases, the following table
VIII is presented, combining the three age groups,
5-9, 10-14, and 15-19 years, the two race groups,
and the two sexes. Death rates and deaths are
shown again in the 3-year period, 1939-41, for
acute rheumatic fever plus diseases of the heart
for all races (total crude rate) as well as for the

) white and nonwhite children separately, 5 through
19 years of age. It is obvious that the combined
rates, and still more the number of deaths, are of
practical value for the public health officer in
planning programs for control of rheumatic fever,
independent of age, race, or sex differentials.

The States are ranked according to the crude
rates for gll children; the rank order of the rates
for white and nonwhite children is shown in
brackets. The rank order for all children and the
white children in the 49 States (including the
District of Columbia) will necessarily differ be-
cause the proportions of white and nonwhite
children differ greatly from State to State (from
less than 1 to more than 50 percent). That this
must be the case is clear if one considers the
preceding results which have evidenced that the
nonwhite group develops markedly higher death
rates for rheumatic fever disesses than the white.
It should be mentioned also that the rank numbers
of the States for nonwhite children are not com-
parable with those for white children because they
refer to only 27 States in which rates for nonwhite
children sre shown as based on large enough
numbers; however, the latter numbers indicate

747410*—48—4

the rank order within these States for the non-
white group (see footnotes on table VIII).

The range of the crude rates about the average
for the United States, 11.7 per 100,000 for mor-
tality from acute rheumatic fever plus heart
diseases, was somewhat greater than four-fold,
from 5.3 in Vermont to 22.4 in Utah. The median
position in mortality from rheumatic heart diseases
was occupied by Connecticut with a rate of 10,6,
The following States showed, during the 3-year
period, 1939-41, rates in the lowest quartile:
Vermont, 5.3; California, 6.6; Arkansas, 6.7;
Maine, 7.5; Kansas, 7.7; Florida, 8.1; Mississippi,
8.1; Arizona, 8.3; Nebraska, 8.9; Texas, 9.0;
Oklahoma, 9.0; and Washington 9.2. States
ranking in the quartile with highest mortality for
rheumatic heart diseases were: Indiana, 13.4;
Illinois, 13.5; Idaho, 13.6; Nevada, 13.8; Mon-
tana, 14.8; New York, 16.0; Pennsylvania, 16.4;
New Jersey, 17.1; District of Columbia, 17.8;
Colorado, 18.7; Delaware, 19.2; and Utah, 22.4,

The wide range of differences in mortality due
to rheumatic fever and heart diseases among the
States illustrates that much can be done to lower
and equalize the risks to children of dying from
these causes in the different States. In goneral,
these results for the States confirm those obteined
for the divistons, namely, that the death rates are
lower in the South than in the Northeast, es-
pecially the Middle Atlantic States, lower in the
Pacific than in the Mountain States. This
tendency becomes still more distinct if wo consider
separately the rates for the white and nonwhite
children, thus dealing with a more homogeneous
group in the statistical sense.

It will be seen from the table that the range of
the death rates for the white children was similar
to the range of the crude rates (from 5.3 per
100,000 in Vermont to 22.0 in Utah, the average
rate for the United States being 11.1). However,
the rank order changes appreciably as the bracketed
rank numbers show, Most rates for the white
children are lower than the total erude rates and
the rates for the nonwhite children wherever the
latter are shown. Therefore, most southern
States, in which the bulk of the nonwhite children
live, obtain for the white children a more favorable
rank than shown by the crude rates for both races
combined; this is noteworthy especially in Florida,
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Mississippi, Louisiana, Georgia, Alabama, North  graphic presentation of these mortality rates, see
and South Carolina, in which the differential be-  Figure 2, pp. 34-35.) . )

tween white and nonwhite rates is high (see table). Certainly, there are always some minor excep-
This high differential is obvious also in the North-  tions which cannot be pressed into the rigid scheme
enst, especially in the Middle Atlantic States; but  of a rank order, the much more so since the indi-
the weight of the nonwhite population in these  vidual States have quite different weights in
States is relatively small and, therefore, does not  population size. Thus the State of Vermont in
influence so much the total crude rate. (For a  the Northeast has a very low rate for mortality

Table VIII,—Decath rates and deaths from acute rheumatic :;e\rer ph{s diseases of the heart in children, 5 through 19 years of age,
y race:

UNITED STATES AND EACH S8TATE, 160-41

Averagoe annual rate per 100,000 Number of deaths in 3 years
Ronk order of Whilo a0l Doawbice i brackole)
( v white 1n brac Totslerude]  White Nonwhits | Total | White | Nonwhit
United Btates. oo oo e ee 1.7 (111 16.6 12,236 | 10, 185 2, 051
1, Vermont . me——————- 53153 (1) ® 15 15 |
2, California_ . o eeremca———————— 6.6 6.3 (5120 (5) 290 262 28
3. Arkansns . eeemarer——————- 6.716.0 (288 (1) 123 83 40
4. Maine. oo e 75176 (9} ® 52 52 |ommmeeo.
5. KANBAS . o o e c e e m e memececmmamamma 7.717.4 (8)17.7 (15) 109 100 9
6. Florida. . .- 81162 (3)1228 (7 120 65 55
7. Mississippi- ... 81163 (4)98 (@ 172 65 107
8. Arizona.._ . 83|80 (l0) 9.6 (2) 37 30 7
9. Nebraska_ .- 89189 (16) U] 04 03
10, Texas. e ———— 9.0 83 (12)122.8 (6) 502 394 108
11, Oklahoma._ - 90190 (17) 9.7 (3) 191 169 22
12, Washington . o oo oo icaiaaan 9.2 |85 (14) o 108 97 11
13. Rhode Istand _. -« oo ... 9.3|189 (15) ® 50 47 3
14. North Dakota. el 9.4 191 (20) (1) 55 52 3
15, Missouri oo ccccccca-. 9.5 9.0 (18)/17.2 (14) 268 238 30
16. New Hampshire_ _ o oo oo mcecmemcemmaen 9.5]|96 (24) () 35 35 |ocmcceee
17. Minnesota. o oo ieaeeeeeaes 9.6]90.4 (23) (1) 206 201 5
18. Jowa.._.._. e cemcae— e 97197 (25) 0] 189 187 2
19, West Virginid.. - ooooo ... S 9.819.3 (22)/18.2 (16) 177 158 19
20. Louisiana_ . . . 9.916.4 (6)15.7 (11) 211 85 126
21. South Dakota. 9, 9|10.4 (29) O] 55 55 |
22, GeOTiB ool 101173 (7)]150 (10)] 296 134 162
23, Virinia e oo oo e e cecec—aamana 10,41 9.0 (19)14.2 (9) 252 159 93
24. Alabama. ... 10.4 185 (13)]13.9 (8) 238 149 139
25. Connecticut- - ... 10.6 1 9.9 (26) 1 130 119 11
26, Kentucky oo 10.7 110.0  (28)(20.7 "(19) 281 246 35
27. Michigan. oo ool 10. 9 110.5 (30)/23.1 (21) 447 410 37
28, Tennessee oo oo em o eemaanaas 1L1[10.0 (27)[16.8 (13) 291 218 73
29, Wiseonsin. - e IL1 11,1 (32) 1 272 268 4
30. North Caroling. . ueeeeea ... 1L.219.2 (21)15.7 "(12) 399 229 170
31, Wyoming. oo 1.8 1110 (31) Q) 24 22 2
32, OreEON oo oo 1.8 111.8 (34) Q)] 88 86 2
33. Massachusetts o 1L 9 [1L.9 (35) ) 374 366 8
34. New Mexico oo ommmee 12,3 N12.5 (37) Q) 64 60 4
85. Ohio_._.... e mmmmEEee e cecemmecemaaaa. 12.6 (122 (36)(18.9 (18) 641 591 50
36. South Carelina_ - - een . __. 13.0 | 8.2 (11)/18.4 (17) 955 85 170
37. Marvland._ oo __L. 13.0 [1L1 (33)21.6 (20) 182 126 56
38. Indiang. oo 13.4112.9 (39)(27.2 (23) 348 323 25
39, IIlNoi8. oo m o el 18.5 112.7 (38)120.2 (25) 742 662 80
40. Idaho o e 13.6 113.3 (41) Q] 61 59 2
41, Nevada. oo oooo oo 13.8 (149 (43) 0] 10 10 .
42, MoOntans . oo oo 14.8 [14.8 (42} () 64 Rl 3
43, New York _uemoooo oo 16.0 (15.3 {44)(32.2 "(26)| 1,474 | 1,342 132
44. PennsyIVanifi. oo 16.4 159 (47)[26.4 (22)| 1,200 1 199 100
45. New Jersey..__--. S mmm e 17.1 115.9 (463(35.0 (27) 509 " 444 65
46. District of Columbia_ _eoe_ . _______ 1.8 (13.1 (40)/27.2 (24) 68 a3 35
47, Colorado oo ____ 18.7 (18.8 (48) m 165 163
48, DelaWAI® _u o oo oo emmmmm . 13. 2 (15,8 (45) 0] 37 2% 11
49. Utah. oo 22.4 122.0 (49) ® 116 112 4

1 Rates for nonwhite children not shown because of small numbers of nonwhite ¢hildre u
tion nt risk in tho 3-year period under observation was sbove 100,000; [n 3 listed States (Arl:luirfln.22 K?:.ltfst:f: ; ;Jé’haﬁla?ﬁﬁ;’iﬁmf‘ 3 States the nonwhite popula
1 It should be noted that the bracketed mnk numbers of the nonwhite are not comparable with thes an 100,000, but above 50,000,

which rates for nonwhite children are shown; however, they indicato the rank arder of these States ;Lrtr{hoie:ﬂntwhg&héfﬂgrcgm they refer only to 27 States In
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from rheumatic heart discases (5.3), as a fact
the lowest among the States for all children and
white children alike {there are almost no nonwhite
children in Vermont); the case for Maine (7.6) is
similar., Arizona has also a relatively favorable
rate for white children (8.0) in contrast to all
other States in the Mountain region. On the
other hand, Oregon in the Pacific group has a
rather high rate (11.8) and Delaware in the South
Atlantic division exhibits a very unfavorable rate
even for the white children alone (15.8), hardly
different from the high rates in the three Middle
Atlantic States (New York, Pennsylvania, New
‘@ersey), and markedly surpassed only by the
rates in Colorado (18.8) and Utsah (22.0).

The rank order for nonwhite children is likewise
shown in brackets, in the same table. However,
only those States are shown in which the death
rates are based on a population at risk of at least
50,000 cbservation years, because the rates in
the other States are subject to large chance
fluctuations, There are 27 States ranked according
to mortality from acute rheumatic fever plus
diseases of the heart in nonwhite children, 5
through 19 years. In only three of these States
(Arizons, Kansas, Indiana) the population at risk
was below 100,000 but above 50,000 observations
years,

The rank order of the States for the nonwhite
children resembles, by and large, that of the white

—

children; low rates occur in the South and Pacific,
high rates in the Northeast, again especially in
the Middle Atlantic States. It is only in the
Mountain States that the rank order differs essen-
tially from that of the white children; in these
States the nonwhite children exhibit relatively
favorable rates (as best seen from the rank order
of the geographic divisions in table VI, where
Mountain as a whole occupies third lowest place).
The rates in the following States are in the lowest
quartile: Arkansas (8.8), Arizona (9.6), Okla-
homa (9.7), Mississippi (9.8), California (12.0),
Texas (12.8), Florida (12.8), all definitely below
the nation’s average of 16.6 for nonwhite children;
above this average in the quartile with highest
mortality were: Michigan (23.1), Pennsylvania
(26.4), Indiana (27.2), District of Columbia
(27.2), Illinois {29.2), New York (32.2), and New
Jersey (35.0).

There can hardly be much doubt, then, that
beyond social-environmental influences both in
white and nonwhite children a certain climatic-
geographic factor plays a role in mortality from
rheumatic fever and heert diseases. This is
clearly seen when the death rates of the white
and nonwhite groups are considered separately,
or as was shown above for the geographic divisions
when the total rates ere adjusted for a constant
proportion of these race (socio-economic) groups,

VII. Summary

1. Total Death Toll

During the three years from 1939 to 1941, 12,037
deaths from heart diseases (all forms) and 2,538
deaths from acute rheumatic fever were counted in
persons under 20 years of age; altogether 14,575
deaths. Considering that in the age group under
5 years most fatal heart discases are not of rheu-
matic origin and that in Jater childhood (5 through
19 years) some deaths from heart diseases (perhaps
10 percent) may also not be of rheumatic etiology,
there remains a minimum of approximately 12,000
deaths caused by acute rheumatic fever and its
aftereffects in the years of childhood.
2. Weight Among Other Leading Causes of

Death

By comparing the six Ieading causes of death in
school age and youth (5-9, 10-14, and 15-19 years)
it can be seen that, disregarding accidents, with
increasing age of the children mortality from acute

rheumatic fever plus discases of the heart holds an
increasingly bigh place among fatal discases in the
white population, In the nonwhite by far the
greatest killer is still tuberculosis, especially for
the girls entering the childbearing age. But it is
remarkable also that the same nonwhite girls,
15-19 years old, suffer a decidedly higher mortality
from heart discases than the nonwhite boys of this
age, which parallels the situation in tuberculosis
mortality.

From this statistical result, and others listed, it
follows that rheumatic fever resembles in its epi-
demiology tuberculosis in various aspects. These
findings stress the fact that in rheumatic fever, as
in tuberculosis, the social factor plays & part in the
cure or fatal outcon:e of the disease.

3. Trend in Mortality From Rheumatic Fever

Average annual death rates are shown for the
comparable 3-year periods 1919-21, 192931, and
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1939-41, supplemented by data for the single years
1942, 1943, and 1944 in the total United States.
The white children, in the three age groups from
5 through 19 years, exhibit a very distinct decrease
in mortality from acute rheumatic fover and from
diseases of the heart, This decrease is in the
ncighborhood of 70 percent for the age groups 5-9
and 10-14, and of 60 percent for the age group
15-19 years. But for the nonwhite children no
consistent downward trend is visible, except in the
oldest age group 15-19 years; even this decrease is
far behind that of the white adolescents in both
gexes and amounts to hardly more than 25 percent
from 1919-21 to the last report in 1944. For
acute rheumatic fever alone there is even an
apparent increase in the two younger age groups
of the nonwhite children, as illustrated by index
figures. The latter results might be due to defi-
cient reporting in the beginning of the period and
would then present an artificial produet. It
appears from the reported figures that in the early
period (1919-21) the nonwhite children started
with very low death rates, lower indeed in most
instances than those of the white children. This
result is contrary to later experience in the detailed
study of the 193941 period, when the nonwhite
children almost everywhere demonstrate consist-
ently higher death rates from rheumatic fever and
heart diseases than the whites,

4, Age Differential

The death rates are shown separately for acute
rheumatic fever, chronic rheumatic diseases of the
heart, and heart diseases (all forms), by race and
sex in the four age groups, under 5, 5-9, 10-14,
and 15-19 years. Disregarding the group of pre-
school children under 5 years, we observe that with
increasing age, in both sexes and both racial
groups, there is a distinct increase in the death
rates for chronic rheumatic diseases of the heart
and heart diseases (all forms). Since the deaths
listed on the death certificates as due to chronic
rheumatic diseases of the heart are an evident
understatement, mortality from all heart diseases
in children 5-19 years is taken as a better estimate
or “index of rheumatic heart discase mortality.”
(0. F. Hedley.) To this index the deaths from
acute rheumatic fever can easily be added to get
the total death toll from acuterheumatic fever and
its consequences.

5. Race Differential
The race differential in the country as a whole

is demonstrated by the ratios of the death rates,
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nonwhite to white. They show that in almost
all age-sex groups and for all three listed causes
the mortality rates of the nonwhite exceed those
of the white children. Though this overmortality
of the nonwhite race is not so great as insomeother
diseases (tuberculosis, syphilis, malaria), the con-
sistent difference tends to show that rheumatic
fever and heart diseases are unfavorably influenced
by adverse socio-economic conditions.

The race differences in the geographic divisions
are more closely tested by considering the chance
errors of the death rates. The main outcome of
this comparison between white and nonwhite is

that in most geographic divisions the higher mory

tality of the nonwhite children is evident, though
the differences, even high ones as in New England
or West North Central, are not always statisti-
cally significant. The race differences have the
greatest significance in the Middle Atlantic (high
differences) and the South Atlantic (low differ-
ences). There is only one consistent exception,
the Mountain division, which shows higher death
rates for the white children as compared with the
nonwhite.

6. Sex Differential

The behavior of the sexes in mortality from
theumatic fever and heart disesse is shown by
the ratios of the death rates, male to female, for the
United States as a whole. These ratios reveal that
there is little consistent sex difference for mortality
from rheumatic diseases in the total United States
except in the age group of the older children
15~19 years. In this age group the nonwhite
females show distinctly higher mortality rates
than the nonwhite males while in the white group
the rate for females is lower than for males.
The sex differences in the nine geographic divi-
sions reveal a very similar result. In all nine di-
visions the white boys have higher death rates
than the white girls; in all divisions except
Mountain and Pacific, the nonwhite girls exhibit

;. markedly higher mortality than the nonwhite
0ys.

7. Regional Variations

Mortality from acute rheumatic fever and dis-
eases of the heart varies among the geographic
division of the United States. The test methods
applied confirm that, in general, for both white
and nonwhite children, the death vates for scute
rheumatic fever plus heart diseases are below
average in the South while in the Northeast,
especially in the Middle Atlantic division, they
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are significantly sbove average. In the Pacific
division the death rates are as low as in the
South and significantly below the country’s aver-
age, while in the’ Mountain division they are
exceptionally high for the white children in all
age groups.

This geographic tendency becomes still more
evident when the race distribution of white and
nonwhite children is kept constant by adjusted
rates, or when the rates are considered separately
for white and nonwhite.

8. State Comparisons

/@ To obtain & rank order of States in childhood
“mortality from rheumatic heart diseases and to
make State-to-State comparisons more -easily
possible, the three age groups, the sexes, and the
two tace groups are combined in a single rate for
each State (crude death rate); in addition, death
rates are shown for the white and nonwhite chil-
dren separately. The range of the crude rates
for mortality from sacute rheumatic fever plus
diseases of the heart was somewhat greater than
four-fold, from 5.3 in Vermont to 22.4 in Utah,
about the average for the United States of 11.7

per 100,000; the median position among the 49
States (including the District of Columbis) was
occupied by Connecticut with a rate of 10.6.
The results for the States confirm, with a fow
exceptions (Vermont and Maine in New England
with low rates; Oregon in the Pacific and Dela-
ware in the South Atlantic with relatively high
rates) that in general the death rates are lower
in the South than in the Northeast, especially
than in the Middle Atlantic States; lower in the
Pacific than in the Mountain States. This geo-
graphic tendency in the individual States becomoes
much more distinct if the rates for the white
and nonwhite children are separately ranked,
thus taking account of the greatly varying race
composition of the individual States.

All combined (crude) rates necessarily obscure
finer differences by sge, race, and sex. Therefore
sge-race-sex specific death rates are given in
Appendix B for the individual States in the same
arrangement as for the geographic divisions; they
will provide more detailed information of special
interest for the local State health authoritics and
possibly be of value for further rescarch work.
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Appendix A
Reference Tables for Childhood Mortality From

Acute Rheumatic Fever, Chronic Rheumatic
Diseases of the Heart, and Diseases of the Heart
(All Forms) by Age, Race, and Sex: United States

and Geographic Divisions

In tables 1 and 2 the age-race-sex specific death
rates per 100,000 population and the absolute
numbers of the deaths from acute rheumatic fever,
chronic rheumatic discases of the heart, and
diseases of the heart (all forms} are shown for the
nine geographic divisions (New England, Middle
Atlantic, East North Central, West North Central,
South Atlantic, East South Central, West South
Central, Mountain, and Pacific) as compared
with the total United States. 1In table 3 the popu-
lation is correspondingly given for the nine geo-
graphic divisions by age, race, and sex.

The desth rates for the small nonwhite popula-
tion groups cannot be considered stable enough for
adequate comparisons without showing the chance
errors (see main part, tables V and VII). It is
the usual practice in official vital statistics to
publish the death rates without chance errors and
this is satisfactory as long as the figures deal with
large enough populations. Most rates in vital
statistics of the total United States are based on
large population numbers. Their validity is
equally good for more or less frequent causes of
death provided that the underlying source mate-
rials (the medical diagnoses on the death certifi-
cates) are exact. They are related to the same
large population at risk and, as a rule, need not be
characterized by adding chance errors or by other
test methods. Only when the population is sub-
divided into many characteristics (age, race, sex,
urban, rural, etc.) and when geographic or local
subdivisions are compared, do the rates become
unstable; then the statistical consideration of
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chance fluctuations becomes necessary for a finer
analysis. This has been shown for the geographie
divisions in the main part; it will be shown for the
States in Appendix B.

Practical experience in vital statistics and the-
oretical experiments based on the sampling theory
for different sizes of population make it appear
that in practical usage a population of 100,000
person-years is a reasonable minimum on which to
base comparisons of differential mortality rates.
Such & minimum of lives exposed to risk means for
a 3-year period of observation an actual population
of between 30,000 and 35,000, for a 5-year period a
population of 20,000, in each age-race-sex group
under examination. In general, death rates on this
basis need not be critically scrutinized relative to
their respective chance fluctuations. However,
since the stability of the rates depends on the
population at risk as well as on the frequency of
the event, in questionable cases the significance of
a difference will have to be tested.

For these reasons, in table 1 all rates based
on a population at risk of less than 100,000 are
put in brackets, and in table 4, which shows the
ratios of the death rates, nonwhite to white,
these rates are not used for computing further
derived values such as ratios of the death rates.!

! It must be emphasized that these rates are not disre-
garded because they represent genuinely rare events or &
few frequencies only in the respective population groups,
but, l.)ecause they are based on small population numbers.
Fpr instance, in New England the deaths from rheumatic
diseases of the nonwhite are not genuine rare events in



In table 4 the ratios of the death rates, non-
white to white, are shown in the nine geographic
divisions for each of the three causes of death in
both sexes and all four age groups. Ratios are
not shown for groups with a population of less
than 100,000 person-years at risk. A glance at
the ratios will show that in almost all regions the
nonwhite group has a higher mortality from acute

comparison with those of the white; on the contrary, they
would probably turn out to be comparatively more fre-
quent (a8 can be concluded from regions with large num-
bers of nonwhite children). The obtained values are unre-
liable because the observations of those exposed to risk
were not sufficient. Even if the events are really rare for

rge numbers of Lives at risk, i. e., the probability of dying
from & certain cause is very small, such rare events follow
the laws of chance just as much as more frequent events
with higher probabilities (34, 85, 36).

These considerations are of importance in the present
investigation insofar as this so-called “law of small num-
bers” (v. Bortkiewicz), which is only a special case of
Poisson’s “law of large numbers,”’ proves that what
makes the death rates unreliable is not (as is sometimes
assumed) the small frequencies, i. e. the few deaths from
certain eauses, but rather the small population numbers {o
which the deaths are related. If the death rates originate
from large enough populations they represent stable events
which may ocour more or less frequently.

rheumatic fever, chronic rheumatic heart dis-
eases, and heart diseases (all forms) than the
white. Thus the results in the geographic divi-
sions confirm in greater detail what has been stated
before (main part, table I1I) for the United States
as a whole, with few exceptions, and so strengthen
the inference that socio-economic factors play a
part in mortality from rheumatic fever diseases.

Considering the single ratios of nenwhite-to-
white mortality in the divisions, it will be recalled
that in the total United States all ratios are some-
what above 1 and seldom above 2, the only ox-
ception being chronie rheumatic discases of the
heart among 15 to 19 year-old boys for which the
nonwhite exhibit a somewhat lower mortality
than the white boys. In the geographic divisions
the variation of the ratios, nonwhite to white, is
much higher, and there are also a fow mo ex-
ceptions with ratios below 1, which means occa-
sionally & lower mortality for the nonwhite chil-
dren than for the white in certain divisions. In
general the ratios are above 1, and in quite a fow
instances above 2, characterizing the higher
mortality of the nonwhite children (sce the de-
tailed ratios in table 4).
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Table 1 ~—Death rates for acute rheumatic fever, chronic rheumatic disenses of the heart, and diseases of the heart (all forms),
in persons under 20 years, by age, race, and sex: United States and geographic divisions, 193941

AVERAGE ANNUAL RATES PER 100,000

White Nonwhite
. Chronfc rheu-
area Acutephenmatt | il casor | Dl of the, || Acubozboumatl | maglediosivr | Diascsol
Malo | Femole{ Male | Female | Male | Female ]| Male | Female§ Male | Female | Malo | Female
Undeér 5 years
United States_ .. ___.... 0.7 07)] 09} 08| 67| 59 0.9 1.5 16 1.8({ 89 89
New England . _ . oooo_.. .7] 10 .3 .6 52) 3.9 ([0] |[o] [{9] |I[&1]] [0] |([242]
Middle Atlantie______________ .9 L2 14 12 7.2 58 .7 14 2 5.6 (149|141
East North Central ___......_ . b T .6 .6| 56| 556 49| 40{ 40| 48| 81| 9.6
West North Central ... ...-. .7 L0 .7 .8 60| 51| [0] [0] 40| [2.0]] 10.0 |[12 ch
South Atlantic._________._.__ 8 .5 .8 . B 7.1 6.5 .9 L5 .8 L6(10.0]10.2
East South Central .. ____._... 1.3 . B 1.7 .61 81 6.9 .5 13 L1 .9 57 4.7
West South Central_..___..... 3 .3 .9 1.0| 86 80 .5 1.6 2.1 .81 9.1 88
Mountain_ . _____.__________. L0 .7 L4| 1.6 60| 6.7 [0} {0} [0] [O} [0] {8. 9{
Pacifico o _____ 3 .7 .5 .3 54| 41 0 0 [o] [o [10.9]] [2. 8
B-9 years
United States.ccoaaan-- 2.1 24| 30| 32| 55 56 29| 37| 47| 51 9.3 9.3
New England. o ccececamacaan- .7 1.6 25| 271 46| 44| [7 4] {0] [7. 4][[14. 8]| [7. 4]|[14. 8]
Middle Atlantie__ . _ .. . .a.. 2.7 3. 4 47 5.1 7.1 7. 4 6.5 571143 (14712211 19.8
East North Central ... oco .- 27| 26| 321 36 6.1 6.3 7.8) 93| 6.2] 85! 9.4 13.1
West North Central_ .. oo.o... L6| L7| 19| 25| 41| 52/ (0] [I[78)|[1L 9)|[1L 6]|(15.9]|[1L. 6]
South Atlantic_ . oo cvcecacaa- 2.1 22 2.3 2.5 49 50 21 3.9 3.9 4 2 9.1 90
East South Central. .. _...-. 1.9 22) 3.2 19| 6.1 4.5 3.3| 226} 2.6| 3.3 6.8 7.9
West South Central ... _____-_ 1.5 2.3 18 16| 43| 3.4 1.3 2.1 3.4 28| 7.0 6.2
Mountain. o _______... 29 201 42| 52| 81| 83| 10] [0} [6. 5] [3. 1]| [6. 5]| [6. 3]
Pacific. .o oo .9 16 18| 23] 3.6 49| [26] {0 5.2j| [5 8l|(10. 5] [5 3
{
10-14 yenrs
United States_ aouoa--- 24) 25) 53| 58| 88 9.2 38| 42 6. 2 71111 3 13. 2
New England. - oooenmooeeee 22| 22) 61| 60| 91| 76| (67} [6 5]|[13 4]|[13 01{[20. 1]|{13. 0
Middle Atlantio 227221 32| 21| 00| o6|120|15s| 72|55 aN33 oNl20- 113 01
East North Central._.______._. 28| 33| 50§ 62) 91(10.1} 58| 3.5| 7 1321123 28 7
West North Central____..___. 20| 23| 41 43| 83| 7.3 [(38]| [L 91|[11 4]| [7. 6]|[11. 2]][11. 4]
South Atlantic. .o cccceemvan-- 22( 23| 31| 40| 64| 67| 49| 47| 48} 53106 12 4
East South Central___..__.... 22( 22| 46| 36| 78| 66| 17| 42| 3.9) 33| 79| 74
West South Central________._. Lé| L6 27) 30) 6.7 65| 20| 25| 6.4} 45|117] 10.3
Mountain. - o ceooooaoo- 35 25| 811107130154 [0] [[7.2) (0] |[7 2}i(14 21} [7. 2]
Pacific. e 20| L6| 36} 34| 56| 62| 21| 22| 421 59| 64112
15-19 yoars
United States_ . __..---- 16) 14)| 67| 8712712 22| 22| 62| 78157218
New England . o ceacoacaca- L6 L1| 76| 641136117 [0] [r18 9]i(26. 17|[18 91]126. 1 2
Middle Atlantic.__ - 2.2 20190103 (180]167( ‘32| 6 5] [16 s] [20. 5] [2af 9] [ggi 3]
East North Central. L4 L4 63| 5511301121 53| 35|121{147]|18 0| 25 9
West North Central L81 12) 38} 41| 9.7) 85| [0] |[1.9] {2 01|15 1] [6. 0j|[24 5]
South Atlantic. _.-. | ) 1.5 45 44 9.6 85 2.4 1.5 5.0 6.0 151227
East South Central_ i.1 L4 49| 32(10.8( 7.8 1.4 1.3 43 6.2|1431( 203
West South Central 1.6 .91 39| 27| 97| 7.9 1.1 20| 40| 388|132 16.6
Mountain - o oo 29| L9| 95| 67(17.2] 141 [3. 9} {0] [11. 8] [4 0]|[34. 7] [8. 0]
PACIfic o ooocmemamcemmen- 9 -7 42| 32/ 01| &7 [34] [L9] [51]|[11. 5][18 7]|(i9. 2]

NotE.—Rates are brackoted when based on 8 population group st risk less than 100,000 In the 3 years under observation,
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Table 2.—Deaths from acute rheumatic fever, chronic rheumatic discases of the heart, and discases of the heart (all forma)
in persons under 20 years, by age, race, and sex: United States and geographical divisions, 193941

ABSBOLUTE NUMBERS FOR 3 YEARS

‘White Nonwhits
Acute th ¢l Chronic rheq- D h h Chronle theu- p h
Ares et RIS |l lscnes o | DLt o the || Acute heumalc | e dcase o | eSS 2t
Moeple | Female | Male | Female | Male | Femalo || Male | Fomale | Male | Fomale | Mole | Fomale
Under b years
" United States_ ... 103 100 130 115 939 700 18 30 32 35 174 176
New England. oo 6 8 3 3 45 k5. | T (RPN PR 1 ... 3
Middle Atlantie_ .. ___________ 25 30 36 31 190 148 1 2 8 8 21 20
East North Central__________. 18 19 18 17 165 158 [i] 5 5 8 10 12
| West North Central__________ 12 15 11 14 96 F£- 2| P 2 1 5 6
South Atlantie. . _________ 15 8 15 14 129 114 7 11 8 12 75 77
East South Central ... ___. 16 6 21 7 89 82 2 (] 5 4 25 21
West South Central_________._ 4 4 13 15 128 115 2 6 B8 3 34 a3
Mountain, e aaacaa 6 4 8 9 35 b3 30 | POURDRDE FEPUPIPRPRVN AVEPIPEpN [EVDIPIVIDN SRR 3
Pacific. oo . 3 6 b 3 52 1. | P VI, S (P 4 1
5-0 years
United States ... 204 327 | 424 438 789 778 68 75 96 104 189 190
New England _ oo oo ooceeeee - i} 13 23 24 42 a9 | I P 1 2 1 2
Middle Atlantie_ .o --—_ 77 92 133 138 199 201 10 9 22 23 34 31
East North Central ______._._. 77 73 21 100 175 176 10 12 8 11 12 17
West North Central_ __ _._.__.__ 26 26 30 38 65 81 |l._.___ 4 ] ;] 8 ]
South Atlantie. . o oo 39 39 42 44 90 89 16 30 30 33 70 70
East South Central . ccaeeo-. 23 26 39 23 75 53 15 12 12 15 31 a6
West South Central __________ 22 33 27 23 65 49 b 8 13 11 27 24
Mountein,_ __ emeccceacmceae 18 il 23 28 45 1 | A . 2 1 2 2
Pacific. e ooe oo eeeeeeeaa 8 14 16 20 33 43 ) U 2 2 4 2
10-14 years
United States caca--—av 378 389 839 889 (1,381 |1, 408 78 89 128 149 235 277
New England . . - _—__ 23 23 65 51 06 78 1 1 2 2 3 2
Midd!le Atlantie. .o oo -- 107 99 297 310 397 436 12 13 29 36 37 48
East North Central ... ____.___ 75 104 161 196 297 318 8 b 10 26 17 41
West North Central. - . .oo____ 35 38 71 73 145 122 2 1 6 4 i) 6
South Atlantic_ oo oaem- 44 43 61 76 125 126 38 37 36 42 83 a8
Fast South Central . .- __ 28 27 58 45 100 82 8 19 18 15 36 81
West South Central . -« - oo 26 25 43 46 91 101 8 10 25 18 48 41
Mountain. . - e 20 14 46 69 74 85 lemaana 2 | 2 4 2
PacifiCe cccme——ccm i e 20 16 36 33 56 60 1 1 2 4 3 5
15-19 years
United States .- _-_ 273 236 |1,118 938 |2, 107 |1, 827 43 47 124 146 313 457
[ DRI, 17 12 86 72 154 131 (oo 3 4 3 4 4
ﬁ?gdﬁn ial:ntic .............. 78 72 424 362 640 587 b 11 26 35 37 50
East North Central.—ccoo--- 48 49 219 187 450 412 7 5 18 21 25 37
West North Central . . - ... 34 22 70 74 179 153 |- .. 1 1 8 3 13
South Atlantie. - oo 30 30 90 87 192 | 168 18 12 38 49 | 115 154
East South Central__ . ..____ 14 18 61 40 | 135 97 6 ] 18 28 60 0l
West, South Central oo .. 25 14 63 43 155 | 125 4 8 15 15 49 66
Mountain o - - ccmcceememmmeeem 17 11 55 as 29 80 ) I 3 1 9 2
PacifiC. e om e 10 8 48 35 103 74 2 1 3 6 11 10
29
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Figure 2.—Death Rates for Acute Rheumatic Fever plus Diseases of the Heart in Children 5 through 19 Years of Age, by Race: United States and Each State, 1939-11.
! Rates not shown because of the small number of nonwhite children in the State (sce table VIII).

30

31



Table 3.—Population under 20 years by age, race, and sex: United States and geographic divisions, Census of 1940

White Nonwhite
Ares
Mals Femalo Male Female
Under 5 years

United Btates. . e oo e e e ccm——— 4,701,470 | 4, 528,035 653, 338 658, 681
Noew England - - o o e e oo e e e e e oo 287, 711 276, 722 4, 160 4,134
Middle Atlantie . o o e o e e e e e e m e e e e m e 879, 909 843, 898 47,071 47,235
Enst North Central. oo o o e oo e e e e e e oo oo 081, 694 943, 621 41,186 4], 476
West North Central. o o o oo oo oo oo 533, 651 512, 156 16, 715 16, 635
Bouth Atlantic. oo ceee e cccrceracacnesrae e m—e————————— 602, 747 582, 752 249, 972 252, 437
East Bouth Central. .. .. ceeemeccacccccmc——c————————— e 406, 614 393, 682 146, 746 148, 881
West Bouth Centralo . oo ecccem—e——ccmm—emmm e e 494, 692 479, 474 124, 082 124, 887
MoUNtAID. o coecc e cec e e eccmceee——————————————— 194, 380 188, 250 11, 200 11, 233
PacifiOn e ccmccccmccceeiecemccccmmaneeeae—emm———————— 320, 072 307, 480 12, 206 11, 763

5-0 years
United Btates. _ o e e m 4,744,537 | 4,584,414 674, 286 681, 385
New England 307, 314 396, 331 4, 533 4,490
Middle Atlantic 934, 192 900, 916 b1, 345 52, 184
East North Central 960, 745 924, 892 42, 707 43,193
West North Central 533, 974 514, 978 16, 801 17, 188
South Atlantie 607, 502 588, 628 256, 178 2590, 405
East South Central 409, 034 396, 452 150, 969 152, 067
West South Central 502, 509 487, 162 128, 785 129, 600
OUNLRIN. e cacerereeamacamcaccereeesscsmcemcacamee———— 184, 293 179, 946 10, 231 10, 615
PACIO. e mccccccccmeemcmmre—mem—mmmm e am e ————————— 304, 574 205, 109 12, 737 12, 643

10-14 years
United States. - e memmccm—————e————- 5, 259,007 | 5, 093, 688 693, 322 699, 918
New England ............................................ 352, 514 341, 673 4, 975 5, 109
Middle Atlantio_ __ .o 1, 104, 310 1, 073, 889 55, 266 57, 429
East North Central .. _ e 1, 084, 085 1, 048, 609 45, 960 47, 629
West North Central. _ . e eemm 580, 686 560,772 17, 534 17, 569
South AtlANtie. o oo e ee e em——————— 653, 164 630, 848 260, 847 ‘263, 474
East South Central . ... o eie i imim e cmm—ee 427, 448 411, 822 152, 707 152, 319
West South Centraloame o oceeeeeno oo cmeeeac oo oommeeee- 533, 659 518, 025 130, 918 132, 211
MOUNtAIN . e e e e e ccmcercccmeccccmcmccea—cccmmec————— 189, 383 183, 879 9, 407 9,271
0. cmcccmemcacmcanecececsecasccocessmseccmmm—e————— 333, 758 324, 171 15, 708 14, 907

16-10 years
United States_ .. . oo eaeeee 5, 515,920 1 5, 448, 127 664, 233 705, 243
New England - oo oo oL 378, 520 374, 138 5,099 5, 282
Middle Atlantio. e oo oo ee—eem 1, 183, 667 1, 174,516 b1, 559 56, 796
East North Central oo oo oo mccocmaieocooo oo 1,149,861 | 1,132,506 44, 070 47, 568
West North Central 612, 653 602, 011 16, 778 17, 709
South Atlantic 668, 997 661, 009 254, 432 270, 335
East, South Central 417,493 414, 813 140, 041 149, 442
West So_uth Central 535, 258- 530,772 124, 046 132, 380
Mot_mtaln 192, 265 188, 814 8, 646 8, 363
T S o 377, 206 369, 548 19, 562 17, 368
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Table 4.—Ratios of death rates: Nonwhite to white, for acute rheumatic fever, chronic rheumatic diseases of the heart, and

diseases of the heart (all forms), by age and sex: United States and geographic divisions, 19391

Chronle rheu-

Chronle rheu-

Acute rh 1 Dise: f th A h I .
. cueghoumatl | il Gl ot | Blseecaf e | Acutepheumate | LTy | Dottt
Male | Female | Male | Female | Male | Fomale || Male | Fomalo | Male | Female | Male { Female
Under 5 years .2 -ycm

United States__________ 1.3} 21 1.8 23 1.3 1.5 1.4 1.5 1.6 1.8 1.7 1.7

New England ' ||| c]em e cccceafocmaca|emem e oo
Middle Atlantie._. __.._.___._ .8 L2| 30| 47 21 2 4 2.4 .71 80| 28] 31 2.7
East North Central___________ 9.8 57 67| 80 14 1.7 20] 3.6 L9]| 2.4 1.5 2.1
West North Central ¥ _ | oo e e cfoma oo e e e e e e oo e e e e oo oo
South Atlantic. . oo ooooomaao. iL1| 3.0 LO| 290 14 L6 1.0 18 1.7 1.7 1.9 1.8
East South Central __________. .4 2.6 .8 L5 .7 .7 L7 1.2 .8 1.7 1.1 1.8
} West South Central__________. .7 63| 2.3 .81 L1 L1 .9 9| L8| LB]| L6 1.8
Mountain 1 e e e e m e e e e
Pacific ! oo femm e e et e e e e e e e e e e e e ] m e

10-14 years 1519 yenrs

United Statea__._______ L6 L7| L2 1.2 1.3 1.4 1.4 1.6 .9 .41 1.2 1.2

New England 1_ . __ oo oo emcmca]mmcmca e m e e e e e e e ec e |- -
Middle Atlantic_ . ___._ 23] 24 .9 22 1.9 21 1.5 3.3 1.4 20 1.3 1.8
East North Central ___________ 25 11 1.5 29| 1.4 28 38| 25 L9| 27| L5 21
West North Central 1 | oo oo oo f e e e e e o= -
South Atlantie. - . cecacacaa- 22 20| 15 1.3 1.7 1.9 16 1.0 1.1 1.4 1.6 2.7
East South Central . cccocaa- .8 1.9 .8 .9 1.0 1.1 1.3 .9 .9 1.9 L3 2.6
West Scuth Central_ .. _o..-. 1.3 1.6| 2.4 L6 21 1.6 .7 2.2 1.0 i.4 1.4 2.1
P (108 ;11 N FONRUNRVRURVVUN) FRVUIIUR SURupny AU FURpR APUIvu oI | FSvRptpess FPSppRpN Mptunupon MREeRty S Sy
507 DLUUURUEUEUONUERRIRUERU [SPRUEpRVRE PUPDUPE BRSSO [PUPUR RSP SPpRpps) | FPpupS FpUpEPIS pEpIpIpn PNV PRSI S

t Ratlos: Nonwhite to white are not shown for population groups of less than 100,000 nonwhite.
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Appendix B

Childhood Mortality From Acute Rheumatic Fever,
Chronic Rheumatic Diseases of the Heart (All
Forms) by Age, Race, and Sex: Geographic

Divisions and the Individual States.

To illusirate differential mortality from rheu-
matic fever in the individual States we will restrict
the tabulations to the age-race-sex specific death
rates, the deaths, and the respective population
numbers at risk in the 3-year period under observa-
tion (193941). However, in conspicuous cases

differences can easily be tested by one method or
another, as all necessary materials for the test
methods are given in the following tables. In
some cases the differences and their significance
will be shown and discussed in the text.

New England States

Tables 5 (a and b) and 6 show the death rates
for the three listed causes (acute rheumatic fever,
chronic rheumatic discases of the heart, and
diseases of the heart, all forms); the corresponding
number of the deceased persons in the 3 years; and
the census population of 1940 for the New England
States: Maine, New Hampshire, Vermont, Massa-
chusetts, Rhode Island, and Connecticut. As in
the case of the divisions, death rates in the
individual States are decmed valid for inter-State
comparisons only when they are based on =
population of 100,000 or more person-years in the
3 years of observation. Even in the total division
of New England the rates for the nonwhite
population are subject to large chance fluctuations,
and are therefore put in brackets unless standard
errors are added. The same holds for the white
children in New Hampshire, Vermont, and Rhode
Tsland, whose population numbers do not reach
the desirable level.

Indeed, it will be seen from table 5 (a and b) that
the bracketed rates for the white children show a
wide and irregular variation among the States,
just as the rates in total New England do for the
nonwhite children. We will concentrate the

34

discussion on mortality from heart disease (all
forms) as the most important group of rheumatic
deaths, but occasionally we will mention the
other listed items. Disregarding the age group
under 5 for the reasons given before, we find, for
instance, no death at all from the three listed items
among white children 5-9 years old, in the State
of Vermont. In a population of only about
15,000, exposed to risk for 3 years, this might be
& casual result. In the next age group, 10-14
years, there occurs in Vermont a rather high
death rate for all heart disesses with 12.1 per
190,000 boys, against the low rate of 2.1 for the
gErls. But even this high sex difference of 10.0
yields such a high standard error (£5.37) that it
can be attributed to mere chance. In the next
age group, 15-19 years, we find in Vermont low
death rates and a relatively small sex difference
for heart diseases; on the other hand a high
death rate is noticeable for acute rheumatic fever
among females, 8.4 per 100,000, as against 2.0
for.mgles. This sex difference is also statistically
insignificant as are al] the other differences in rates
for boys as compared with girls in this division.

These examples are chosen only to demonstrate



Table Sa.-—Mortality from acute rheumatic fever, chronic rheumatic disenses of the heart, and discases of the heart (all
forms} in persons under 20 years, by age, race, and sex: New England and individual States, 193941

A. AVERAGE ANNUAL RATES PER 100,000

‘White Nonwhite
Chronle rhou- Chronle theu-
Krea Acuta rhenmatle Discases of the || Acute rheumatic Dlsenscs of the
fever mntllﬁ ;lhlscwmtus of | heart (all forms) fover mal:g odt'l:'::f’ o | puart (all forms)

Male | Femalo | Male | Fomale | Male | Fomale || Male | Fomale | Mals | Fomalo | Mals | Femals

Under 5 ycars

New England_______.___ 07 1.0 0.3 06| 652 39| [0] [0] [0} [8.1]] [0) |[24 2]

Maine_____ . eaaae 1.9 L9] 0 LOD 7681 29 |[cemcec|ommmccoamme e meee e me o e
New Hampshire. . ocooua__ 3.7]] [L 9]l [0o] |.[0) {5. 5] [I. 9} ....................................

y Vermont_ _ _ _________________ 0] [0] 2. 2]| {0] - | I 00 3 || OO U NPRVRURRSl PRI NN N
Massachusetts_ . . _.__.___ .2 1.0 .2 .2 4 2 [- S A | IPURRR RRSNY FEORURRURN PSRRI PURPUN AU
Rhode Island__ ________._.__. [0] [0] [0] [LS5] [4 3] {1 5] |cacacaemmcafeccmec|cmmacfecae e ee
ConnecticUto oo oo eaee . .6 .6 N L3 55| 45 ||emaaco|ommom]omemeaemeaafeemae ] eme oo

Maine_ oo
New Hampshire_
Vermont.__.___._
Massachusetts._ _
Rhode Island. ..
ConnecticUt o mum e e ececemeeee o
10-14 years
New England_ ______.__ 22 22| 61| 50) 91| 7.6 [67]] [65]|[13.4];[13.0]([20.1][[13.0)
e [?' 3] 6i° | (38 3 9] 15 g] golrss
New Hampshire_________.__.__ . , L G][12 8] [8 2N ccmccc|mm e emae oo e e ea
\n}rmonl:---g ............... [g]3 [02]3 {g é} [glz {lg- 51 [gé ------------------------------------
assachusetts. . _ __________-_ 5 2 ) 2 S I | SRS RSN PRPIpREEY PRpSppRR PRSRR [N
Rhode Islend _ .. o cccmeaea. [0] [1L1]] [5.6] [45])] [5.6} [6 8)||leccaeo|ome || e e e e
ConnecticUt ceee mccccccmacaee 1.0 40 727 60][10.2 81 Jloommm|ommmcfomcc e cmme e e e e
16-10 years
New England__________ 1.5 1.1| 76| 64|13 6 1.7 | [0] 1[(18 9]{[26. 1]|[18 9]|[26. 1]][25. 2]
Maine. e o e ———— 1.7 1.7 80| 34|14 [ JN | P F DS MU S EO
New H hire - o eeeemeeme [1. 5]| [0] 4 6} [4.6]] (6. I1H[10.8]||-ccccafommme e e eae e
Vermonto o one ool 561l 18l 13.0)l o)™ 15 of 58 S S S St IO
Massachusetts_ _ _ - _cecec-ooo- 1.4 .4]110.0| 7.6 }g (7) }g- 3 IR St S AR S
Rhode Island. o - oocoeommoae 39 10) 29| [81] o7 [10- l] ....................................
ConneeticUt oo - oo oo eemeee e .4 18| 7.0 6.2(11 25 N | PSSR FEURPRPRN PVEPRPRTN FSPPRPSPN PPN FI >

. ity fi te cheumatic fever, chronic rheumatic diseases of the heart, and discases of the heart (all
Table 5b- ?g:;ta‘;hitnyngﬁn:cs;l:r e2‘(]} years, by age, race, and eex: New England and individual States, 193941

B. ABEOLUTE NUMBER OF DEATHS IN 3 YEARS

Under 5 years

New England. - —ooe-. 6 8 3 B| 45] 82 |l-eefomofoeaeas L R 3
Y 2| 2l S - N | SRR RS SUNUE ISR N N
New Hampshire. . cooooma-- 2 1 Rt N 2 % """"""""""""""""""""""
e T T i Rtaiat-td btobl el IO pietebt-bd IES-J SE-GN | iatebieiel tehiil nhbbbdd L E - ERSL ] CEEE L
Nfgachusetts ............... 1 4 1 i 18 O s RR T e 2
Rhode Island. - oo |o e v | oo - % 3 ,} SRR Mo ! Sttt I A 1
ConnecticUte-ccccerccacenman- 1 1 1 L B R et sOT O EETTES B




Table 5b.—Mortality from aeute rtheumatic fever, chronic rheumatic diseases of the heart,
forms) in persons under 20 years, by age, tace, and sex: New England and individual States, 19.

B. ABSOLUTE NUMBER OF DEATHS IN 3 YEARS—Continued

and diseases of the heart (all
39-41—Continued

White Nonwhite
. L A h tl Chronle theu- Diseases of the
Arca Awm!:?;.lmntlc m(l;:.]l?g::c::::g of h](?nrb?(saelll‘ gr::t::g) mmt;vzlrlmn ¢ mati::ogiseascs of | heart (all forms)
the beart the beart
Malo | Female | Male | Female| Mala | Femalo || Male | Femalo| Male | Female|{ Male | Female
50 years
New England______..___ 6 13 23 24 42 39 L I 1 2 1 2
Maine. oo eecmecia]em———- 1 1 2 4 P S | SRR SRRV FVPUURP ApIIRvv SR S,
New Hampshire . ncenceceas b 2 T P 1 R | PR FRRNCRUR NP FURUOUP NUUSRNU (PR
Vermont. - - o oo cececememelecmmcc]ecccmcc e e amme e e e e m e e e [ e -
Massachusetts. . o o nooomeeeane 4 21 17 30 28 ||| om i me e e e
Rhode Island. - o oo emmcec)ammmea|eeeca e - W (RN | ISR I 1 1 1 1
ConnecticUboecacccccccmcaacas b 1 b 3 6 b I U ) I P 1
10-14 years
New England __________ 23 23 65 51 06 78 1 1 2 2 3 2
Maine o eeemmemememeeaeaa 4 2 : 8 P 7 p U | U U (ENSRUN EPRSURUUN FRURRpR S
New Hampshire. . ____._____ b |- 6 3 8 12| PO SRRV FRURUD PIIVIURPION (SN NS
Vermont - e .cccemccmccccccaa|ccmcc]aeaem 4 oo 6 j N | PR (RURVERRpN FEUURIRUUN IPUvRDE) EPISVIRUPE R
Massachusetts. oo ceooccecaeas i2 12 31 32 49 P | P R, | O 2 P
Rhode Island . . - foeeo_- 1 5 4 5 [ 70 | O (RSN IR SRV [N [
Connecticut oo e 2 8 18 12 21 16 1 1 1 2 1 2
15-10 years
New England_________. 17 12 86 72| 154 3 | 3 4 3 4 4
Maine___ o 2 2 6 4 17 L J | R (SRS NI URURpvS NS R,
New Hampshire______________ ) I P 3 3 4 0 | PSRN PRSP IO IR (S,
Vermont - - . 1 4 ) N P 2 AN | POV IR RV N (R N
Massachusetts_ __ ____________ 8 2 57 43 o1 (- | P 2 2 2 2 2
Rhode Island . - . ___________ 4 |oeea 3 8 11 16 |[aecoec|omaaes 1 |cacena ) I
Connecticut_—_____________._. 1 4 16 14 29 23 ||-comme 1 1 1 1 2

NoTtr,—Rates are brackoted when based on a population group st risk less than 100,000 in the 3 years under observation, Whenever this was the case for
tho total geographic division, rates are not shown et all for individual States therein,

Table 6.—Population under 20 years by age, race, and sex: New England and individual States, Census of 1940

White Nonwhite White Nonwhite
Area
Male Female Male Female Male Female Male Female
Under & years 5-9 years
’ New England____________ 287, 711 276, 722 4, 160 4,134 307, 314 296, 331 4, 533 4, 490
Maine_ __.. S 35, 316 34, 390 156 132 37, 349 36, 231 145 129
New Hampshire _.ouoc o= 18, 236 17, 527 20 22 19, 082 18, 380 15 19
Vermont . c oo evoccecococacnaan 15, 246 14, 677 12 18 15, 382 14, 813 18 19
Massachusetts. oo ceouoooo- 141, 533 135, 975 2,102 2, 087 152, 659 147, 435 2,332 2, 316
Rhode lgland .................. 23, 240 22, 328 523 526 25, 351 24, 150 518 540
ConnectioUt o o oo oo oot 54, 140 51,825 | 1,347 | 1,349 57,4901 55,322 | 1,505 1, 467
I 10-14 years 15-19 years
New England.____.____._ 352, 514 341, 673 4,975 5, 109 378, 620 374,138 5, 099 5,282
Maine_.__--_r _________________ 39, 124 38, 078 128 129 39, 799 38, 704 142 134
New Hampshire... . _____.___ 21, 122 20, 424 22 28 21, 774 21, 540 20 .15
Vermont. .o oo 16, 498 15, 810 23 13 16, 672 15, 888 19 20
Massachusetts_ ... ___________ 176, 925 171, 720 2,650 | 2,692 190, 039 189, 459 2, 853 2, 900
Rhode I§land .................. 30, 001 29, 453 581 589 34, 151 32, 826 591 613
Coqnectlclm ................... 68, 844 66, 188 1, 571 1, 658 76, 085 75, 721 1,474 1, 600
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that such differences between the single States of
New England, inconsistent as they are, may be
attributed to chance variation. The high varia-
bility makes it clear that these events (deaths
from rheumatic fever and heart diseases in child-
hood) are not genuine rare events, even though
occasionally not a single death has occurred in
some of the smaller States. The death rates are
unstable because they are based on an insufficient
number of lives exposed to risk. If they are to
be considered at all, chance errors must be al-
lowed for.

The sex difference can in general be taken as a
suitable criterion of the validity of the rates in
mortality from rheumatic fever and heart dis-
eases. As has been demonstrated for the stable
rates of the total United States, the sex differ-
ence is usually small and insignificant, except
perhaps in the age group of the adolescents, 15-19
years old. The sex difference in New England is
insignificant for all age groups. It will further
be observed from table 5 that among the single
States of New England it is only in Massachusetts
that no striking sex differences occur, and here
they do not occur even in the age group 15-19
years. In fact, Massachusetts is the only New
England State where the Tates are based on a large
enough population in each group of white children.

The geographic division as a whole has
relatively favorable death rates for all forms of
rheumatic disesses as compared with other re-
gions of the Northeast, especially the Middle
Atlantic division. This has been mentioned in
the main discussion of the geographic differences.
Within the New England group Massachusetts
exhibits, in general, rates somewhat above the
group average. This industrial and densely pop-

ulated State seems to exhibit & tendency similar
to that in the neighboring industrial States of the
Middle Atlantic. This being the case, teats
should be made to sce whether the differonce
between mortality in Massachusetts and New
England as a whole is significant before furthor
conclusions can be drawn.!

If we now compute the differcnces and their
standard errors between Now England and
Massachusetts, disregarding the age group under
5 years, the following values are obtained:

Differences for mortality from diseases of the heart (all forma) belween New
England and Afassachuseits, 1839-41: White children:

5-8 years 10-1§ years 15-10 pears
Male...... —-2.04£0.71 —0.14+0.93 -—2.411.09
Female.... —1.9+ .70 —1.94 .86 —1.7+1.01

In all six instances the death rates in Massa-
chusetts are higher (— sign) than in New England
as a whole; in the age group 5-9 years, the differ-
ences are nearly three times their errors; in the
age group 10-14 years, the differcnoe is somowhat
more than twice its error for the girls only, and in
the age group 15-19 years the difference is of that
significance for the boys only. Thus, we may con-
clude that Massachusetts shows a distinct tond-
ency to higher mortelity from heart diseases than
the rest of the New England States.

t Massachusetts holds almoat half the New England
population. Since the errors in the rates of a total and
subtotal are not independent, the standard error of the
difference has to be computed by the formula employed
above for testing the difference between the over-all rate
in total United States and the geographio divisions. This
Nn—n; see page 19, footnote 5)
aimplifies in the present casge of Massachusetts to approxi-
mately oN because the expression under the root becomes
1 or very close to 1, numerator and denominator being
rearly equal,

formula (E d|"=a'N

Middle Atlantic States

~ Tables 7 (2 and b) and 8 show the death rates
for acute rheumatic fever, chronic rheumatic dis-
of the heart, and heart diseases (all forms); the
number of the corresponding deaths in the period
1939—41; and the number of children at the census
enumeration for the Middle Atlantic States: New
York, New Jersey, and Pennsylvania. It will be
recollected that, in all age groups under consider-
ation and in both Tace groups, mortality from
rheumatic fever and heart diseases for this geo-
graphic division is distinctly above the United
States average, and in fact (turning back to tables

V and VI) higher than in any other division, nparz
from the exceptional group of the Mountain States.

Within the Middle Atlantic the variations be-
tween the three denscly populated States are at
first glance not very conspicuous, especially for
the white children. The rates for the nonwhite
children in the individual States are based on
relatively small numbers and are therefore put
in brackets as not reliable without showing their
chance errors. This will be easily recognized if
we again take as a criterion the sex difference
which is inconsistent and oceasionally high in
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these States as compared with the parent universe.
Even as high a sex difference as that in New York
for the nonwhite group falls within the limit of
hardly more than one standard error.

It will be seen from table 7 (a and b) that the sex
differences in the white population are mostly
small, especially in New York and Pennsylvenia.
These rates, derived from large numbers of white
children, are more stable and also show no great
devintion from the group average, It is only io
New Jersey that the variations are higher. The
number of white children in New Jersey, though
not so large as in New York and Pennsylvanis, is
certainly large enough for computing age and sex
specific death rates, In all three age groups, 5-9,
10-14, and 15-19 ycars, the New Jersey boys turn
out to have the lowest mortality rates for heart
diseases among the three Middle Atlantic States,

while the girls almost as consistently show the
highest rates. This discrepancy, naturally, causes
a high sex difference unfavorable to the New
Jersey girls, which even reaches strict statistical
significance in the age group 15-19 years. The
differences in mortality of the New Jersey boys
and girls is more meaningful because it has the
same direction in all three age groups. The values
of the differences are as follows (the values of the
rates for boys and girls may be seen from table 7a):

Ser differences for mortality from diseases of the heart (all forma)
New Jersey, 1639-41: White chitdren

5-8 pears 10-14 yeors 15-18 geare
2.3+1.89 5.4+2.28 7.64+2.63

The values of the sex differences increase with
age, and so does their statistical significance. As
a consequence of this consistent behavior of the
sexes in New Jersey, in all three age groups the

Table 7a.—Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart (all forms)
in persons under 20 years, by age, race, and sex: Middle Atlantic and individual States, 1939-41

A. AYERAGE ANNUAL RATES PER 100,000

White Nonwhite
Chronie rhey. Chronie rheu-
Aren Ache elmatte | marlodlsasesof | DU oL 8, || Acute heuumatie | mari Giance o | pDISPS o e,
Mnle | Femalo | Male | Female | Male | Femals || Msle | Female | Male | Female | Male | Female
Under 5 years
Middle Atlantie________ 0.9 L2)| L4 12| 7.2 5.8 0.7 1L.4| 42| 656|149 141
New York o mmeaas 91 L1 L7| L2} 62 45 171 (0. 7] (5 2] [8 4] [8 6]|[13. 5
New Jersey.‘ """"""""" -8 L1 .8 1.7 6.3 5.4 [0] 0] {7_ 4} {3_ 7} [£2 2} [[7 4]
Pennsylvania. _ - cccacmamaoa-- L2 1.3 L1{ L1| 87| 7.4 fo] 1.8]| [1.8]| [3. 6]|{17.9]|[18.0
&9 years
‘ Middle Atlantie______-. 27| 34| 4701 51| 71} 7.4 6.5 571143147 (22.1]19.8
New York. . ocaccccoccoocauna- 271 34| 51 52| 721 66| [6.2]) [76]|[20 1]|[15 31{[26. 21|115. 3
New Jersey.ceveamnamocasnun- 43| 311 43, 49| 65.8| &1 |[l0.3]][10. 0} [10.3 fm. 7 Ez-/, 6:]| an_ ]
Pennsylvania. . cceeecmmmacan-e 23| 36| 456 51| 74| 82| [50] [1.6]|[10.0]|[13.1]|[14 9]|[19. 6]
10-14 years
Middle Atlantic.-ooo.-- 32| 31| 90| 986|120 13.5 72| 7.6|17.5120.9|22.3|27.9
New York____cococceeeeo--| 229 3111091102 132|133 || [44]] [6 9][(23. 21|[20. 01][23. 2 2
New Jersey. ov--c-coeommu-- 35) 30 71|1L1| 96150/ [31] [0] ] %12. 6} E21: 5% Ezi 3} Egg 7]
Pennsylvanis. . - - ceaee-mean- 35| 31| 74| 86| 11.4/133 [[[123][11.9)|[13. 8]j[11. 9|[18. 4]|[19.
15-19 years
Middle Atlantic_-_—..-- 22| 20|1.9]|10.3 (180|167 32| 65]|16.8| 205|239 29.3
New York. o cccccccmmm——aee 1.5 20(138)11.2|185/| 1501 [L6]] (5 4]|[21
New Jersey._.coocoamcmnnnnas 30} 32| 82|1.7/133|20.8 {6.6] E9:3{ Elﬁ:tsi [?3;'5} {E‘é_ g; 'y f‘;]]
Pennsylvania. . -c--ceoauoan-- 27} L7|1L1} 87119.3|17.0 | (3 3]| (6 2]|[11. 6]|(15. 6]|[21. 6]|(23. 3]

Notz.—Rstes are bracketed whon basod an & population group at risk less than 100,000 in the 3 years under obsurva.ﬂ'on.
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Table 7Th.—Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and discases of the heart (all forms)
in persons under 20 years, by age, race, and sex: Middle Atlanitic and individual States, 193941

B. ABSOLUTE NUMBER OF DEATHS IN 3 YEARS

Whita Nonwhite
Chronle then- Chronie rheu-
Acute rh ! D h LY
Ares over | mtle disemses of | gy R Uy [| 4 e ™M | matie dlsenseaof | N A,
Male | Fernale | Male | Female | Male | Femaole || Male | Female | Male | Fomalo | Male | Fomale
Under 5 yonrs
Middle Atlantio_.______ 25 30 36 a1 190 146 1 2 i) 8 21 20
New York___________________ 11 13 21 14 76 52 1 1 3 b b 8
New Jersey_ ... _____._._ 1 4 3 6 23 | 2 | R U 2 1 6 2
Pennsylvania. _______________ 13 13 12 11 a1 75 [jooeaan 1 1 2 19 10
50 years
Middle Atlantio________ 77 92 133 138 199 201 10 9 22 23 34 31
New Yorkao e oo - 35 43 87 65 94 83 4 5 13 10 17 10
New Jersey.- - e oo 17 12 17 19 23 31 3 3 3 5 8 9
Pennsylvania_ . oocooo_.- 25 37 49 54 82 87 3 1 6 8 ! 12
10~14 years
Middle Atlantie_____.__ 107 99 297 310 397 438 12 13 29 a6 a7 48
New York_ .. ____. 414 44 166 150 201 196 3 5 16 21 16 24
New Jersey._.. 17 14 34 52 46 70 ) U P 4 7 9 11
Pennsylvania. . __.__.___. 46 39 97 | 108 | 150 | 170 8 9 8 12 13
15-19 yeara
Middle Atlantic. ...~ 78 72 424 362 640 587 5 11 26 35 37 60
New York. oo 25 32 225 180 | 301 242 1 4 14 22 18 27
New Jersey_ - oo _me- 16 17 44 62 71 110 2 3 5 3 8 8
Pennsylvania_ .o _—- 37 23 155 120 | 268 235 2 4 7 10 13 15

Table 8. —Population under 20 years, by age, race, and sex: Middle Adantic and individual States, Census of 1940

White Nonwhite White Nonwhlte
Area
Male Female Male Female Male Pemale Male Pemalo

Under 5 years 59 years
Middle Atlantie_ .. ________-- 879,900 | 843,808 | 47,071 | 47,235 || 934,192 | 900,916 | 51,345 | 52, 184
New York. oo 407, 617 389,037 | 19,405 | 19,725 434, 451 417, 241 ; 21,611 21, 799
New Jersey oo ceceeeeeo-- 121, 822 116,419 | 9,007 | 9,016 132, 743 128, 315 9, 666 @, ous
Pennsylvania_ .. ______._-- 350,470 | 338,442 | 18,659 | 18, 404 366, 998 | 355, 360 | 20,068 | 20, 387

10-14 years 15-19 years
Middle Atlantic oo oo 1, 104, 310 |1, 073, 889 | 55, 266 | 57, 429 ||, 183, 667 |1, 174,516 | 51, 659 56, 706
New YorKe oo oo ommemeeee e 5086, 984 492 369 { 22,952 | 24, 105 b41, 517 536, 708 | 21, 445 24, 666
New Jersey oo camcemaca-- 160, 496 1565, 799 | 10, 605 | 10, 878 178, 150 176,179 | 10, 049 10, 704
Pennsylvania_______.oaoo-- 436, 830 425,721 | 21,709 | 22, 448 463, 970 4061, 629 | 20, 065 21, 426
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boys show lower death rates than the group aver-
age of the Middle Atlantic division, and the girls
higher. This consistently opposite deviation from
the total division approaches statistical signifi-
cance in the 15-19 year old boys and girls, as the
following tabulation makes evident:

Differences for mortallty from diseases of the heart (all forme) between Middle
Allantic and New Jersey, 1856-41: White children

5D years 10-14 years 15-18 gears
Maleceo.. 4+1.34£1.23 +2.44+1.46 +4.7+1.69
Female_ ... —.7+1.28 —1.54£1.58 —4.1+1.64

. Why the white boys exhibit a more favorable
mortality from rheumatic heart diseases in New
Jersey than in New York and Pennsylvania while
the white girls in New Jersey have the most un-
favorable rates among the three States cannot be
easily explained. Local public health work in
collaboration with clinical and further statistical
research may be able to account for this consistent
pattern of difference in mortality between boys
and girls in New Jersey.

East North Central States

Tables 9 (a and b) and 10 show the death rates
per 100,000, the deaths, and the population groups,
in the five States of the East North Central
geographic division: Obio, Indiana, Illinois, Mich-
igan, Wisconsin. It will be noticed immediately
that for the division as a whole, and in most in-
stances for the individual States, the mortality
rates of the nonwhite children are higher than those
of the white children in all age groups. However,
in the individual States the rates for the nonwhite
group cannot be taken alone as a reliable index of
mortality because of the small population numbers
exposed to risk. For the total division, the non-
white girls show a higher mortality from heart
diseases than the nonwhite boys in all age groups.
This sex difference is significant in 2 statistical
sense in the age group 10-14 years (16.445.39),
but not in the age groups 5-9 and 15-19 years.
But even here they are consistentindirection. This
is not the case in the individual States, though the
tendency to higher mortality for the girls is visible.
The States of Illinois and Ohio together include the
largest part of the nonwhite population in this
division, and yet even the high differences between
male and female rates for heart disease for the non-
white children 10—14 and 15-19 years in these States
are not definitely beyond strict limits of chance. In
Illinois the sex differences in the nonwhite group
are 22.3+10.07 for the 10-14 year olds and 23.2
4 11.35 for the 15-19, while in Ohio they are much
smaller and insignificant. '

It is evident from table 9 (a and b) that the

white children in the individual States show only
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small variations in mortality from rheumatic fever§
diseases; their rates are all based on large popula-
tion numbers. One remarkable exception occurs
in the State of Indiana where we find a feature
similar to that observed for New Jersey in the
Middle Atlantic division. The Indiana boys, at
least in the two age groups 10-14 and 15-19,
show the lowest death rates for diseases of the
heart among the five States, while the girls have
the highest. The differences between sex groups
are accordingly high in Indiena for the two age
groups (4.84:2.21 and 4.442.25). Yet all other
sex differences, as well as the deviations of the
individual States from the group average, are
small. Only the largest difference, that between
the rate for total East North Central and the
rate for Indiana for the 15-19 year old boys
(+3.8 +1.56) approaches statistical significance.
The opposite deviations of the Indiana white boys
and girls from the group average (also indicated in
the nonwhite group) are consistent, as illustrated
in the following summary which shows the lower
mortality of the boys (4 sign) and the higher
mortality of the girls (—sign):

Differences for mortality from discases of the hearl (all forms) betrween Eost
North Central and Indiana, 1855-4; Whits children

10-14 yeara 15-16 years
Male. e cecmcemmae e +4+1.2+1.36 43.8+1. 56
Female__________.___ —2.6+1.46 —1.5+1 54

It might also be recalled here that, disregarding
the age group under 5, mortality from rheumatie
fever and heart diseases in the East North Central
division as a whole is above the average for the
total United States. (See appendix table 1.)



Table 9a.—Mortality from acute rheumatic fever, chronic rheumatic disenscs of the heart, and discases of the heart (all forms)
in persons under 20 years, by age, race, and sex: East North Central and individual States, 1939-41

A. AVERAGE ANNUAL RATES PER 100,000

White Nonwhlte
- Chronlc rheu- Chrande rheu-
Area Aeuttiver e | matic disessos o | pCIPUR IS | ATHIOLANmIE | ol dleseaof [ DTG A,
Male | Female | Malg | Femnalo | Male | Fomole || Male | Femslo | Malo | Female | Male | Femalo
Undeor § years
East North Central_____ 0.6t 0.7 06| 0.6 56| 55 49| 40| 40| 48| 8.1 9.8
Ohig ........................ .5 .7 .1 4 3.8 4.1 2.6 2.5 2. 6]| [0} 7. 0] [0}
Indigna_ .. .5 b 1.3 8| 7.8 5.8 7.4 7.5 0] 7.5]; 17.41|[14. 9
L H151 TS - .6 .7 1.0 1.21 7.2% 7.5 9.5]| [4.7 2.4 0] 47] [1.1
Michigan_ . ..o areamans .3 .7 .5 2 5 2 5.9 0] 4. 0}|[11. 7 [15.0] 11. 7 [19.9
Wisconsin. v ceeoomcaaaaas .8 .8 .3 3| 42 3.3 0 0] [0] 24. 3]|[24. 8)([48. 0
5-9 years
East North Central_____| 2.7 2.6 3.2 3.6| 6.1 63 7.8 9.3 6.2 85 941131
Ohio. .. 2.6 3.3 2.6 2.3 6.0 5.7 2. 5] [9.8 9.8 9. 8]((12. 3)|[14. 7
Indisna_ . oo ___ 3.9 2.4 3.9 48| 81 81 7.3}|[27.6 7.3 6.9])|[14. 6]| [0. 0
Tinois _ v ve oo 2.9 2.5 3.4 3.1 7.0 6.2 |[13.7 9.0 4.6 4.5 6.8]1[11. 3
Michigan._. oo 2.6 1.9 3.6( 49 5 2 6 8 7.7 0] 3.8][15.3 77191
Wisconsin._ _ ... ________ 1.3| 30| 23| 3.8| 37| 54 0] 0 0] [0} 0} [0]
10-14 yeara
East North Central___._ 2.3 3‘. 3 5.0 6.2 611101 5 8 3.5 73182123 | 287
Ohio i 26| 3.0 5.2 5.1 9.3 9.1 4. 4] [2.1 2. 2]([12. 8 [4. 4][17.1
Indiana. oo 35| 46 3.6 7.9 7.9112.7 6.4]i[12. 5 6.44112. 5 6.4)|137. 6
INiNOi8 .- - oo oo 2.1 3.2 5 4 7.0]10.0 | 11. 4 4.3 2.1 6.5|1120.8 [13. 0]]135. 3
Miehigan________ . ________. 1.6 2.6 4.3 6.3 7.9 8.7 7. 4] 3.5}([18.6])(17. 7]|[29.6]|[24. 8
WisConsin - - - - e eemw 1.9 4,0 6.2 501103 9.0 |I[27.8 0] [0] 82. 8]| (0] 82. 8
15=-10 years
Ea;st North Central..___| 1.4 1.4 6.3 56130121 53 3.5 |12.1]|14.7|18.9 ] 259
Ohio- e L7 1.1 6.8 6.4]15.3(12.4 [2.3] 2. l} [13.7]{[12. 7)I[20. 5]}]21. 1
Indiana . - o e L5 1.6 4.4 4.9 9.2]13.8 0] 8.1 8.4])[12 2]((12, 7]|[24. 4
THiNO0iS - - - o ceeeeeeemmmmem 1.0 1.5 7.3| 56| 14.1 ] 128 [[[13. 8] [4. 2] 0.2]([25. 0]|[1B. 4][[41. &
Miehigan__ . ____.. 1.4| L0y 66| 44|12.2]10.2 [0] 3.7)(10. 6] (3. 7H{236])(11.1
WiSCOnSiN- - - mececcmmccmcen 1.4| 2.6| 49| 57114117 0 0] [0] 0] [0] [0]

NoTE.—Rates are bracketed when based on a population group less than 100,000 ln the 3 years under observatlon,
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Table 9b.—Mortality from acute rheumatic fever, chronic rheumatio diseases of the heart, and diseases of the heart (zll forms)
in persons under 20 years, by age, race, and sex: East North Central and individaal States, 1939-41

B. ABBOLUTE NUMBER OF DEATHS IN 3 YEARB

White Nonwhite
Chronle rhea- Chronle rhen- D fth
Area Acute sBoumotle | ot disoasesof | LS Ty [| A e ™" | matl diseases o | poact ol Torme)
Malo Female | Male | Femals | Male | Fomale || Malo | Femala | Male | Female | Male | Female
Under 5 years
16 19 18 17| 165 | 158 ] b b 6 10 12
4 5 1 3 28 29 1 1 I I b N
2 2 5 3 31 22 1 ) N P 1 1 2
i) 5 8 9 57 57 4 2 1 |- 2 3
2 4 3 1 33 36 |foceo- 1 3 4 3 o
8 3 1 1 16 ) G | PR AU 1 1 2
549 yoars
East North Central_____ 77 73 a1 100 175 176 10 12 8 11 12 17
Ohioo e ._ 18 23 18 18 43 39 1 4 4 4 b 6
Indiana . o oo meaaeaaaaa. 15 9 15 18 31 30 1 4 1 1 2 1
Ninois_ oo aieeeeao. 23 19 27 23 55 47 (1 4 2 2 3 5
Michigan._ el 16 11 22 29 32 40 2. 1 4 2 5
Wisconsin. . .- cccccamaccaaa- b 11 ] 14 14 {0 | R S RO S WS ————
10-14 yoars
East North Central_.._. 75 104 161 196 297 318 8 5 10 26 17 41
Ohio. oo ceaeas 22 24 43 41 77 73 2 1 1 6 2 8
Indiana. ool 15 19 15 33 34 53 1 2 1 2 1 6
Tilinois . oo el 19 28 48 61 89 099 2 1 3 10 6 17
Michigan______________oo___ i1 17 29 41 54 57 2 1 5 5 8 7
WiSCODBIN - - oo mccmmmme e =t 8 16 26 20 43 36 ) PR E 3 I 3
16-10 years

East North Central...__ 48 49 219 187 450 412 7 5 16 21 25 37

[0 /1 1 T 15 10 61 57 137 110 1 1 6 6
Indiana. - 7] 7| 20| 22| 42| e |.____ 1l Y 8 3 0
Illinois___ 10 14 71 54 137 122 6 2 4 12 8 20
Michigan 10 7 46 30 85 VIR | R 1 b 1 6 3
Wisconsin. . o oo cemmmermam—a 6 11 21 24 49 L 1+ T R FRSN (NI S I
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Table 10.—Population under 20 years by age, race, and sex: East North Central and individual States, Censua of 1910

3

White Noawhite Whita Nonwhite
Area
Male Foemale Male Fomale Malo Fomale Malo Fomole

Under 5 years 5-0 years
East North Central ... ..__... 981, 694 | 943,621 | 41, 186 | 41, 476 060, 745 | 924,892 | 42,707 | 43,103
Ohip ...................... 244 981 236, 528 | 12,697 | 13,110 238, 470 229, 724 | 13, 562 13, 610
Inglmna ___________________ 132, 332 127, 210 4, 525 4,468 127, 882 124, 092 4, 551 4, 827
Ill!no'ls ____________________ 264, 238 254, 522 | 14,055 | 14, 147 262, 350 251, 061 | 14, 6812 14, 736
M}chlg&p __________________ 212, 100 202, 341 8, 563 8, 380 204, 242 197, 188 8, 6RG 8, 741
Wiseonsin._ _____________-._. 128, 043 123, 020 1, 348 1, 371 127, 801 122, 829 1,206 1,279

10-14 years 15-19 yoarns
Enast North Central ... ..o 1,084, 085 |1, 048, 609 | 45, 960 | 47, 629 (|1, 149, 861 |1, 132, 506 | 44, 070 47, 508
Ohio_ o ecacam—- 276,990 | 268 432 | 15,125 | 15, 631 208, 813 | 296, 835 | 14, 643 15, 781
Indiana___________________ 143, 344 138, 776 6, 220 5,321 152, 095 149, 097 b, 2468 5,474
Mlinois__ ___ . _______ 297, 634 289,199 | 15, 397 | 16, 050 323, 721 318,745 | 14, 515 16,015
Michigan. __..__________.a_ 226, 837 218, 641 9, 020 9,419 232, 192 228, 474 8, 523 9, 031
Wisconsin. _ o _______.a_ 139, 280 133, 561 1,198 1, 208 143, 040 139, 355 1, 143 1, 267

West North Central States

The next geographic division, West North Cen-
tral, comprises the more agricultural States:
Minnesota, Iowa, Missouri, North Dakota, South
Dakota, Nebraska, and Kansas. This area is not
very densely populated and in some of these States
(North Dakota and South Dakota} even the popu-
lation of the white children does not reach the
level of 100,000 observation years in the single age
groups under examination. The nonwhite popu-
lation is extremely small in most of these States
and does not reach this level even for the total
division, as will be seen from table 12 which shows
the population by age, race, and sex. The death
rates and the deaths are given separately in
table 11 (a and b) for acute rheumatic fever,
chronic rheumatic diseases of the heart, and diseas-
es of the heart (all forms. Death rates for rheu-
matic heart diseases in the West North Central
division as a whole are somewhat below the aver-
age for the total United States and the northeast
section of the country in particular.

Disregarding for the time the bracketed rates
in North and South Dakota, which, however, do
not vary too much from the group average, we
will again concentrate on mortality from heart
diseases. In general, sex variations and State-
to-State variations can be explained by chance.
The sex differences are not in the same direction
and not significant for the different age groups in

the total division nor, of course, in the single
States. In Minnesota, for instance, the boys
5-9 years old have a lower rate (2.4) than the
girls (4.7); in Nebraska it is the other way, with
more unfavorable rates for the boys (6.1) than for
the girls (3.2). Both these differences, moreover,
can be explained by chance. The largest sex
difference in the 5-9 year group is 4.542.01
and it occurs in Kansas (male 1.9, female 6.4).
This approaches statistical significance and shows
a higher mortality from heart diseases for the girls,
which is also true for the total division. But the
deviations in Kanses from the division’s average
mortality, for boys as well as for girls, are not
significant, nor are they in any other State.

The sex differences in the next age groups, 10-14
and 15-19 years, run in the opposite direction,
meaning a lower mortality from heart diseases for
the girls; yet none of these sex differences in the
total division or the individual States are signifi-
cant, nor are the various deviations in the States
from the average mortality rates in the division
striking.

Altogether it may be seid that the irregulurity
of the rates within the States and the inconsistency
of the sex differences, us well as of the deviations
from the group average, muke it evident that in
rheumatic fever mortality in the West INorth
Central States such differences as are found
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can be explained by chance. The race differential  certain tendency to higher mortality among the
cannot be stated exactly due to the small number  nonwhites may be inferred from the group aver-
of nonwhite children in the single States, but &  ages of the divisions.

Table 11a.—Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart (all
forms) in persons under 20 years, by age, race, and sex: West North Certral and individual States, 193941

A. AVERAGE ANNUAL RATES PER 100,000

White Nonwbite
Area Chronte theu- D fth Acuteth t Chronie rhea- Diseases of th
Ao e e matle diseases of | heart (all Tormey || 4 tover 1 | matic alseascs of | oury i} forme)
Malp | Female | Malo | Female | Male | Female || Male | Female | Male | Female | Male | Female
Under & Years (
West North Central____| 0.7 .0| 0.7 0.9 6.0 51 [0] [o1} [4 0]| [2 0]/ [10.0([12. 0]
Minnesota. .o 6| 15| .8 .8| 37| 27 leoomec|omemo|o oo e
s S IR T e o e e e e
F1:1:101 1] o SO . . . . , 3 | R VRPN FORpUpREps PPN FUpRup ESp
North Dakota. coocoeooaaoo 1.1] [0] [0] {1. li [4. 4] (3. 4} ....................................
South Dakots.cceeeecaaaoano. 0] 0 0 L2) (L2 {7 4))|-acecafmmnc oo |e e eeeees
Nebraska oo cccmcmccacacao e ) 1.3 0 L3 7.6 7.9 ll-eeaalocecea]ommmac)mmmera|emmmecfeaaa o
Kansad.emrcmcccemrrececaneea b .5 1.0 B 6.3 ) 51 Jleamea e ]emme e e e e
50 Years
1.7 19 25| 41
1L9 .9 25] 2.4
14 26| 38| 50
L5 2.2 25| 46
[8.3} {3.2] [5. 6] {6.5]
1.2 1.2]| [0] 3. 6]
1.3 24 1.3] 6.1
2.0 .9 L0 1.9
10-14 Years
West North Central..... 20| 23 41 43| 83 7.3 (| [3.8]] [1.9]|[11. 4]] [7. 6}|[1L 4]{[11. 4]
Minnesota._ .. -cccmcccamea o 25 29| 44 3.7 83| 6.0 f|ecamacfommmmclomcmca o ea e mmaem
h(;wa ........................ % g % g g- (lj 2 0} 10.0 L 3 | DRORURR NS NP NN R EP
110301 o JE RN . . 8| 89 b (N | PRSP SNSRI ARSI MRV S EUpIp
North Dakota_ . ceaeaa___. [3. 0 {4. l} [3.0]} [3.1 {6. PO | - 7 | | PN RNV SRS [IUIV (RN R
South Dakot@eme oo ____ 1.1 2.3]( [3. 3] [6.9 6.6])] 19 2]]|-cccme]ommmnc|rcemcafemmmmc]|ccmeec|amecaa
Nebrask oo e e ccac e e L7 1.2 1.7 23, 7.3 T N0 U | PRI FEREURUIN FESESORNEN JEUIUIORUNDN UPEPIHUN U
Kansafoaccacacucoscasnsaveaan 9 22| 35| 3.1 7.3 6.7 ||cemccc)ccmcac)emccca]acacca]ccmcca]| e em= .
15-19 years
West North Central____| 1.8 1L2) 38| 41 9.7 856 [0]] [1.9)f [2 0]|[15. 1]} [6. 0]{[24. 5]
Minnesota . ceeeaccccccaaooo. 2.3 8| 57| 7.1110.6 } 113 lloccoe oo eccceeccce e o=
ﬁgva---, .................... % (sl } g 26| 47| 66| 79 |leemoa)emae e e
FLETa117 o VSRR 5.3 2,561 10.3 79 - 7 | P DI MU I I .
North Dakotf....- nam—————— [l- 0 [3. 1} [0] 4 IN [B 1] [6 2 -cmoma|mmmccc]mmamecfemm e mme e a ] mme e
South Dakota._  _ccvecaceremees 4.2 11 LI1)) [4 411 6]|[18. 1)||-caoec]mmmcmafemccc e e mmmead e =
Nebraska_ o cccececmeeren 21 22 48| 3.3|14.4 (90T | RO FRORRURUIS AEPUPR [Pt S
Kansas. . ueeooccmccmmcocaaan 8 A L6 21| 81| 6.6 {|camacfocmefemmna e emae e a e




Table llb.—Mort_ality from acute rheumatic fever, chronic rheumatic discases of the heart, and diseases of the heart (all
forms) in persons under 20 years, by age, race, and sex: H'est North Central and individual States, 1939-41

B. ABSOLUTE NUMBER OF DEATHS IN 8§ YEARS

White Nonwhito
Area Chronle rhou- Chronie rhon-
Acute th tl Dise {f th A h i L
cut thoumote | ot Gl o | i g || Actezheumatio| pNTAH | it o the
Mele | Fomale | Male | Female | Male | Fomale || Male | Femnlo | Malo | Femals | Mals | Femals
Under § years
West North Central____ 12 15 11 14 96 £ 2 | PR 2 1 5 6
Minnesota ... 2 5 2 2 13 {1 N | I S PR M ) W
JoWa e e 3 4 3 3 26 | I 0 | P, P, ) N I ) B PR
yMissourie_ oo 4 3 4 4 27 P S | IR F 1 1 2 4
"North Dakota._ oo oooee - N S S 1 4 b N | IR I P N ) N I
South Dakota.eereccceeoresJemmccafemcmaafemcann 1 1 (i 30| PSRRI (RSO AP RPN S, 1
Nebraska. .ucecucacecamemaea-- 1 2 e 2 12 ) 2 | PRI ORI PRPPIOUU NI N MO
Kansas.aeccacccccccacmcnann- 1 1 2 1 13 10 ||ceccca|reeeec]eccnac|acaccc]ccnann 1
50 years
West North Central_.__ 26 26 30 38 635 81 ||.._.. 4 ] 8 8 8
Minnesota. .. 6 6 3 8 8 15
Yowa e e 7 4 8 11 15 19
PG 11101 ) o PRSI b 6 9 10 19 19
North Dakoba e eeccccccccmcoofamcn-- 3 3 b 6 7
South Dakota.oo oo 3 1 ) N P 3 3
Nebrasks,. o e 4 2 4 2 10 {770 | PO NS SIS NS AR F
KaD5a8.naacaccucncanmanannan-= 1 4 2 2 4 13 [|-cana- 1 1 2 1 2
10-14 years
West North Central___. 35 38 71 731 145 122 2 1 6 4 6 [}
Minnesotd . - - - e oo —eaea 9 10 18 13 30 21 1. 2 oo 2N P
TOWA - o e eeeeeciimmmm 9 8 20 19 33 b 3 T | DR (EEVRPP NEDAPIESY FSNUIDRPN FUSPAPIR I
B[00 1) ¢ T 8 7 18 21 40 35 [jacea-- 1 3 4 3 5
North Dakotd . cme o e oceeeee 3 4 3 3 6 1 2| P P | O (R ) I P
South Dakota. o __——__ 1 2 3 6 i) - 2 | PSSO FERPIIV ORI MR WS
3 2 3 4 13 0 | P NP PRSI FPIPPIPION HIPIIIpN S
2 b 8 7 17 15 I RO PRI SN P 1
15-10 year
West North Central..__ 34 22 70 741 170 | 153 ||-e---- 1 1 8 3 13
INNeSOtA o n o c e oo —eaea 9 3 22 27 41 T ¥ S | SEURURRUN FENPRRVRN NN PRSP NP
Bgivnaf_eff'_tfii ................. 7 4 gl 16| 28| 27 [[occcoofeomm oo
Missouri_ o e e 7 6 25 12 49 37 (|-v-m-- 1 1 7 1 10
North Dakots_.eno oo ocooe-- 1 : 2 PO, 4 8 i 2 | S JSPIPRPIPON PP FPR ) 2 P
South Dakotfo oo 4 1 1 4 11 b b | P SN VUSSP FRUURPIPU Py M
Nebraskf e oo oo e cccecmamam 4 4 9 8 27 | I 2 1 PR (SRR FEUUR PV P 1
DNBAS. o e e caumem———=—=- 2 1 4 ] 20 ) 1 20 | PN IR N 1 1 2

NoTe.—Rates are bracketed when based oo & population group less than 100,000 [ the 3 years under observation. ‘Whenover this was ths caso for the

total geographio division, rates are not shown at all for Indlvidual States therein,
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Table 12.—Population under 20 years by age, race, and sex: West North Central and individual States, Census of 1940

White Nonwhlte ‘White Nonwhite
Area
Male Fomale Male Female Male Female Male Female
Under 5 years 5-9 Years
West North Central ____________ 533,651 | 512,156 | 16,715 | 16,635 || 533,074 | 514,978 | 16,801 | 17,188
Minnesota_ .. __...__.____. 116,575 | 110,878 | 1,209 | 1,305 || 111,250, 106,544 | 1,177 1,205
Tows e 105, 054 | 100, 670 736 657 || 100, 836 97, 630 671 720
Missouri____._ 132,043 | 128,410 | 9,060 | 9,058 (| 137,935} 133,217 | 9,339 9, 497
North Dakota. 30, 530 29, 612 816 835 30, 983 29, 985 703 751
South Dakota____ 27, 452 26,979 | 1,700 | 1,732 28, 078 27,391 | 1,524 1,538
Nebraska_____________..__. 52, 782 50, 328 729 707 54, 502 52,419 766 865
Kansas____________________ 68, 315 65,279 | 2,375 | 2 341 70, 390 67,792 | 2 621 2, 612
10-14 years 15-19 Years

West North Central .. _.______. 580,686 | 560,772 | 17,534 | 17,569 || 612,653 | 602,011 | 16,778 | 17, 709
Minnesotd. oo oo aooaoo.. 120,534 | 116,020 | 1,234 | 1,130 | 128,603 | 126,636 | 1,075 1,035
OWB oo oo 109, 682 | 105, 727 703 764 || 116,427 | 114,069 739 751
Missouri. . - oo 150, 553 | 146,004 | 9,800 | 9,827 (| 158436 | 157,150 | 6,424 | 10, 150
North Dakota._ ____________ 32, 701 32, 245 664 675 32, 756 32, 151 584 558
South Dakota. . _._.._.____ 30, 267 28,024 | 1,436 | 1,408 31,514 30,600 | 1,297 1, 305
Nebraska_____ . __.________. 59, 571 57,160 827 875 62, 534 60, 963 770 834
Kansag. oo ... 77, 288 74,692 | 2,870 | 2,890 82, 383 80,442 | 2,889 3,076

South Atlantic States

The South Atlantic division comprises eight
States: Delaware, Maryland, Virginia, West Vir-
ginia, North Carolina, South Carolina, Georgia,
Florida, and the District of Columbia. These
States are very different in their socio-economic
structure: Delaware, Maryland, and West Vir-
ginia, bordering the Middle Atlantic group,
represent more industrialized areas; the District
of Columbia has the characteristics of a metro-
politan city; while Virginia, North Carolina,
South Carolina, Georgia, and Florida are pre-
dominantly - agricultural States, Florida having
also the characteristics of a resort State. But
they are all marked by & more or less high pro-
portion of Negro population, except West Vir-
ginia where the percentage is not much above 5.
The death rates and deaths from acute rheumatic
fever, chronic rheumatic diseases of the heart,
and diseases of the heart (all forms) by age,
race, and sex are shown separately in table
13 (a and b), and the population in table 14,
In the small State of Delaware and in the District
of Columbia, the white population does not reach
the level of 100,000 for 3 years of exposure, in the
single age-sex groups; for the nonwhite population
(almost entirely Negro) this is the case also in
Maryland, West Virginia, and Florida. The
rates for those groups are again shown in brackets.
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The large nonwhite population of the division
as a whole, however, offers a good opportunity for
comparing the two race groups on a sound popu-
Iation basis. On the average, the mortality from
heart diseases of the nonwhite children is almost
twice that of the white (see the detailed ratios in
tz}ble 4); the death rates of the nonwhite are
higher in all age groups. It will be recalled (see
tables V and VII) that in the South Atlantic the
death rates for the white children are as a rule
significantly below those in the total United
States; for the nonwhite children they are about
the same or show no significant deviation from the
United States average.

We may summerize the manifold findings,
a'ocqrdmg to age, as follows, There are no
significant sex differences in the age group 59
years. The death rates for diseases of the heart
(all. forms) in the total division are 4.9 and 5.0 for
white boys and girls, respectively, and 9.1 and
9.0 for the nonwhite. In the individual States
the respective deviations from these group aver-
ages are not very great, if we discount the brack-
eted values which necessarily show a higher
chance fluctustion. The highest sex difference for
the white children oceurs in Maryland, 8.7 £+2.38;
for tha_ nonwhite in South Carolina, 3.743.52.
Both differences, in favor of the boys, happen to



Table 13a.—Mortality from acute theumatic fever, chronic theumatic diseases of the heart, and discases of the heart (all forms) in
persons under 20 years, by age, race, and sex: South Adlantic and individual States, 193941

A. AVERAGE ANNUAL RATES PER 100,000

‘White Nonwhito
Acute rh i Chronic rhea- Dis h Chronie rheu- ] " '
Area e | matic diseases of |, 3 o) 1| ACHOEIERTEAE | matie diseasea of | (LI LIS
Male | Femole | Male | Female [ Male | Fomalo || Male | Fomalo | Male | Famale | Male | Fotuale
Undar § yoars
Bouth Atlantie.._______ 0.8 05| 0.8 0.8 7.1 6.5 0.9 1.5 0.8 1.6 )10.¢] 10.2
Delaware. .. oeeeeenaman- [7.8]] [0] [0] [0] {01 [0] ||[23.0])] [O 0 0} [0] [0]
Maryland_ _ oo 1.2 0.6 0 1.9 3. 5 6 0] 0 0 2.6]|[12. 7][12. 6
) District of Columbis__________ [0] | [0] | [0] | [26]] [0] | [7 9] (4. 6]| [4.7) O 0] |([18.6]] [9.4
Virginis - ______ J7| Cal s L8| a1 es f211] (o]l {0 2.0]| [6.2]i{12. 3
West Virginie________________ .4 .7 .71 O 7.4 58 0] 0] 0 0] 0] [0]
North Carolina_______________ . b 0 .8 .8 11.9 7.6 1.1 2.8 1.1 .6]1143[10.8
South Carolina._._____________ 1.8 1.3 1.2 1.9 43| 7.6 0 1.9 1.9 3.9]|130| 1L 6
Georgifi. o e oo .7 .7 .7 .3 4.1 7.0 0 0 0 1.1 4.8 10.0
Floridaaoemm . .6 o0 1.2 .6 1134 44| [1.5]] [L&]| [1.5]] {0] |[l0.8]] [4.4]
5D years
South Atlantic__.______ 2.1 2.2 2.3 2.5 4.9 5.0 2.1 3.9 3.9 4.2 91 0.0
Delawsare_ oo . 0 0 3.9] [4.1]] [3.9]| [4.1](/[44.1]| [0O] 0] 0] |0} |f22.38
Mea.ryla.nd ___________________ [4.11 [2.]4 [1. 7 4.8 2.9 6.6 4. 8} [7. 0} 0.6 l7. 0} [24. 0]|[1L.7
Distriet of Columbia__._______ [2.8]| [5 7)) 18 5]] [2 9]| [8.5]; [2 9] [0] ([14.3 4. 8)|[14.3)1]14. B]([}4. 3
Virginia . o oo ccece oo oo 3.2 4 4 2.9 2.2 5.0 4.8 1 38 58 1.9 9.6 7.7
West Virginia. oo oo 25! 15| L4| 30| 47| 67| (0] |01 | (0] {[183) (0] |(18 3]
North Caroling o oo accao . 1.5 1.5 2.5 2.0 6.2 4.3 L7 3.3 4.5 3.9 0.1 7.8
South Carolina____ . ceeeaao- 1.8} L8| 24| 24| 42} 3.7 1.3 32| 39| 45| 7.8|1L5b
Georgi_ o oo e 2.0 1.7 2.0 1.7 5.3 4.8 2.2 2.2 2.2 3.8 9.3 81
Florida - mammmmeeeee 0 1.9 L8| Le| 37)] 51| [30]) [7.2]] [1.56]) [1.4)] [3.0]| [4.8
10-14 years
Bouth Atlantie_.._____._ 221 23| 81| 40| 6.4 6.7 49| 47] 46} 53106 124
____________________ 3.7 7.3 7.3]] [0] |[1LO]([11.0]f[20.6]|[21.6]| [O] 0] 61, 9] [0]
ﬁﬂfﬁ:ﬁ% """""""""" [1'0] ll'g; Egi][lg'i][l% 31[1% 3] igi 3’3 [fg'g [igg ,'3'2 [!,2'5
istri B ceumnn- 7.4 5. L A A , , : , .
?fféfi??_ff"f“‘_“b'f: _______ [z o} [1.7 23 38| 47| 59 72| 72| 18| 63| 54117
West Virginia . oo oo coooeooo o 31| 1.7 41| 52| 64| 7.0( [56]] (0] |5 61| [5 3] 15 6] [5 3]
North Caroling o coooeeono-o 1.6| 82| 33| 63| 7.5} 87 44| 66| 50| 6.6 111|104
South Caroling_ e oo 34| 3.0 .6 2.4 51 4.8 52| 46| 331 3.3([11.1] 164
GeOTgifa m cmm e ccmmeem e 2.2 L7 22| 20 61; 43 30| 1.L7| 45| 4.4 10.6] 1L 0O
FIOTidfte e e cocmem e e memme o - L6| L7 L1 .61 43| 44| [28]](27] [42]] [27]] [9.7]([10.9]
15-19 years
South Atlantic. . __.... 1.6 1.5 45 4. 4 9.6 85 24 Lb 50 6.0}151| 227
...... 0 0 6. 6]((23. 7]|[16. 5}|[33. 8]|| [0] 0 20. 0]] [0] 20. 0]][10. 4
e e T 19, 119 [g o [[%g] 08 g | [e ) lo (11 eliit 2zt z)ize ¢
istri i 2.0 0 3 . . .
e;f;{;?:?f.??{li?f?:::: [1. 6] [3.]0 [3. 5| 56| 88| 89 1.8) 18| 53| L8| 89187
Weat, Virginta, -oomm oo o: ‘71 To| 41| s9|110] 9ol (561 (0] |11 8]|[10 e]|[20. 5]|(3% 0]
North Caro]ina ____________ - 9 . 9 5. 0 3- 0 g 1 8- 9 3- 3 - 5 3- 9 5- 4 Iﬁ- 0 20. 6
South Carolina___ 22| 28| 0 33| 821 77| 1.3| 32| 47| 57|188}27.8
GenTRIS . - —— mooooo oL 22] 8| 41| 22| 761 51| v2| 21| 42| 765|131 [242
o 0 5| 61| Li|an1] 27| (291 101 | (2 91] (6 4)|(16. 0]|(14 2]

Note.—Rates are bracketed when based on s population group leas than 100,000 [n 3 years under observation.
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Table 13b.—Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart (all forms)
in persons under 20 ycars, by age, race, and sex: South Atantic end individual States, 193941

B. ABSOLUTE NUMBER OF DEATHS IN 3 YEARS

White Nonwhite.
Chronle rhet. Chronic rheu- Dis
e A hemate | oGl | DU | Aot | mufotl | DL
Maole | Femalo | Male | Female | Male | Female (| Male | Female | Male | Female | Male | Female
Under § years
South Atlantie. . _...__._ 15 3 15 14 129 114 7 11 6 12 75 7
Delaware....... emmmmmmmm——— 2 oo e b I SR (ORI PRI PO R
Maryland_ __ ... oo 2 1. 3 6 L I | SR [ 1 5 5
District of Columbia. o ooooo ol |oooo o ___ ) I I 3 1 ) [ R 4 2d
Virginia .. o _____.___ 2 1 4 2 14 18 2 ) I 2 ] 12
West Virginia__._ .. ______ 1 2 2 | 21 L. 20 | VR S N N AN RS '
North Carolina_______________ 2 Jemeaee 3 3 47 29 2 5 2 1 25 19
South Carolina_._ .. _.____. 3 2 2 3 7 12 [|oceeae 3 3 6 20 18
Georgia . _ .. 2 2 2 1 12 1V | I E, NN 2 8 18
Filorida am e ___ ) S I 2 1 22 7 1 i i I I 7 3
59 years
South Atlantio. ccceeoa. 39 36 42 44 a0 89 16 30 30 33 70 70
Delaware ... oo leccceoemane 1 1 1 1 2 S U SR S 1
Maryland _ _ . _ . ceemeaaaas 7 4 3 8 5 11 2 3 4 3 10 5
District of Columbin_._.______ 1 2 3 1 3 S | I 3 1 3 3 3
Virginid . o - cmceccccmceeaee g 12 8 6 14 13 1 4 6 2 10 8
West Virginifouoe-coocaoaoooo 7 4 4 8 13 DL I | I IR 3. 3
North Carolina_.______________ 6 6 10 8 25 17 3 6 8 7 16 14
South Carolina_________._.___. 3 3 4 4 7 6 2 5 6 7 12 18
[ £7:0) -4 SRR 6 5 6 5 16 14 4 4 4 7 17 15
Florida oc oo immmmmmae|ooooas 3 3 3 6 8 2 5 1 1 2 3
10-14 years
South Atlantio. ccmreo-- 44 43 61 76| 125 128 38 37 36 42 83 93
Delaware. ..o ceccoccaaaaaan 1 2 2 - 3 3 1 ) N O 3._.__
Maryland_ . ___- . S —— 2 3 13 12 16 15 2 2 8 2 8 3
Distriet of Columbia__.___.._. 3 2 3 5 & 6 1 2 2 5 2 9
Virginia_ ___ oo aaaaaool ] ] 7 11 4 17 8 8 2 7 6 13
West Virginis_ .. cecar—o 9 5 12 15 19 20 1. 1 1 1 1
North Caroling..oo-ccenoo—--. 7 13 14 22 32 36 8 12 9 12 20 19
South Caroling. - coo—-_-_.. 6 5 1 4 9 8 8 7 5 5 17 25
Georgit oo omeeooeamaeen 7 5 7 6] 19| 13 7 3 8 8l 19 20
Floridecnooo oo cceaemmaaeaas 3 3 2 1 8 8 2 2 3 2 7 8
15-19 years
South Atlantic._._..... 30| 30| 90| 87| 192| 168 18 12| 38| 40| 115 184
Delaware. o ooccccommcinmmefccamao|acaaae 2 7 9 10 .. 1
Maryland .. oooooooeeooaaen 7 86 17| 17| 23| 27 -3 s % lg
District of Columbia______.... ) U RO 3 1 4 5 ) I P 1 2 5 6
Virginia. .- _- ‘memmmmtac—saeen- b 9 11 17 28 [ 27 2 2 6 2 10 21
West Virginis. .o oo caccaaonn- 2 3 12 17 32 26 ) N I 2 2 5 7
North Carolina_ ... _caeen 4 4 21 13 41 38 6 1 7 10 27 38
South Carolina__ e aeen-o- 4 3 EEEEE 6] 15 14 2 5 7 9] 25 44
Georgif. wevecccceccccamma—=- 7 2 13 7 24 16 2 4 7 14 22 45
Florida oo omaamammeoo oo 1 u 2] 20 5 o I 2 5| 1] 11
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Table 14.—Population under 20 years by age, race, and sex: South Atlantic and individual States, Census of 1940

White Nonwhlte White Nonwhite
Aren
Mnle Famale Male Female Male Fomalo Male Foemnle
Under 5 years 5-0 yeara
South Atlantic.______.____ 602, 747 582, 752 |249, 972 252, 437 607,902 | 588, 628 (256, 178 | 259, 405
Delaware. ... . 8, 538 8, 071 I, 451 1,418 8, 577 8, 007 1, 513 1, 495
Maryland_______ . _.... 56, 391 53, 965 | 13,101 | 13, 208 57,172 b5, 495 | 13,873 14, 200
Distriqt of Columbia____________ 12, 869 12, 668 7,185 7,129 11, 767 11, 805 g, 876 8, 997
Virgima_--_.._ ................... 91, 259 87, 858 | 32, 308 | 32, 652 92, 800 80,041 | 34,733 a4, 704
West Virginia. . _ .. . uea. 94, 285 91, 500 5, 434 5§, 350 92, 124 89, 048 5, 360 5, 4525
North Carolina.. .. __ .o enena. 131, 731 127, 614 { B8, 093 | 58, 560 134, 762 130, 369 | 58, 802 59, 818
South Carolina. .o oo eeeean 54, 574 53, 166 | 51,344 | 51,576 55, 909 64,451 | b1, 587 52, 089
Geo:_'gia. ....................... 98, 421 95, 320 | 59,370 | 60,011 99, 877 96, 522 | 60, 707 61, 360
@londa ........................ 54, 669 52, 590 | 21, 686 | 22, 533 b4, 714 52, 600 | 22, 547 23, 107
10-14 years 15-19 yoars

South Atlantie ___ . __._._ 653, 164 | 630, 848 |260, 847 1283, 474 668, 097 | 661, 009 |254, 432 | 270, 335
Delaware . oo e ceicnaanaa 9,115 9, 082 1, 615 1, 540 10, 118 9, 857 1, 670 1, 852
Maryland . . _ . eiceieaaaa. 64, 431 62, 531 | 14,571 | 14, 819 70, 781 687,952 | 14,133 14, 9811
District of Columbia. ... _..._. 13, 542 13, 456 7, 007 7,084 18, 710 17, 042 8, 878 8, 000
Virgimda_ _ ___ o _ 99, 958 96, 265 | 36,916 | 37, 148 108, 251 100, 902 | 37, 508 37, 302
West Virginia___ ..o ____ 98, 209 95, 434 5, 013 8, 236 97, 250 96, 798 5, 645 g, 143
North Caroling.. oo o _____ 142, 918 137, 451 | 59, 993 | 81, 018 141, 390 142, 004 | 58, 804 81, 502
South Carolina.ooo o _______ 68, 296 55,923 | 61, 083 | b0, 687 61, 152 80, 503 | 49, 678 52, 767
Georgia., oo 104, 471 100, 444 | 69, 721 | €0, 373 105, 181 105, 052 | 568, 132 62, 005
Florida. e o oo 62, 224 60, 262 | 24, 028 | 24, 569 60, 184 60, 809 | 22 924 25, 863

be of the same magnitude (though the rate levels
are different), and both can be easily explained
E‘by chance.

In the following age group, 10-14 years, the
outcome is similar. The rates are somewhat
higher than in the preceding age group, being
for the total South Atlantic 6.4 and 6.7 for the
white, and 10.6 and 12.4 for the nonwhite, boys
and girls respectively. In the individual States
that have populations deemed large enough, the
gex differences are again smell, not in the same
direction, and not significant in any instance; nor
are the deviations from the group average sig-
nificant.

In the last age group, 15~19 years, the results
differ somewhat more and show a more interesting
feature. The death rates for heart diseases in
the total division rise again in both race groups,
to 9.6 and 8.5 for the white, and 15.1 and 22.7
for the nonwhite, boys and girls respectively.
The small sex difference in the white group in
favor of the girls, 1,14+0.95, is not significant;
but the large sex difference in the nonwhite group,
7.6+2.19, runs in the opposite direction and is
strictly significant. This higher mortality of the
young nonwhite females is seen also in the pre-
ceding age group, and has been mentioned before

occasionally in some of the other geographic
divisions where, however, the basic population
ficures were not large enough for definite con-
clusions. The same tendency can be seen in the
individual States. In those with more stable

' rates, like Virginia, North Carolina, South Caro-
lina, Georgia, the unfavorable sex differences for
the nonwhite girls are evident and approach
significance.

In the white group the only significant sex
difference occurs in Florida, 8.44-2.76, and is in
the other direction, the white boys exhibiting &
much higher mortality rate for heart discases
(11.1) than the girls (2.7). An explanation for this
contrast may be difficult to find, but the statistical
fact may be of interest to local public health au-
thorities. As a consequence of the very low rate for
the white girls in Florida, the deviation from the
division’s average is likewise significant, being
+5.84+2.04.

The death rate of the white girls is also low in
Georgia (5.1} but far above average in Maryland
(13.2), the latter difference from the group average
amounting to —4.7+1.92. Thus quite a few
State-to-State variations in mortality from heart
diseases occur among white girls of this age, but
not among the white boys. The corresponding
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deviations from average mortality among the
nonwhite youth in no case reach statistical signi-
ficance; not even in Virginia where the nonwhite
boys have the lowest rate (8.9), or in West Vir-
ginia where they have the highest rate (29.5),
emong the States. In this racial group the girls
show less striking variations from State to State,

The most important finding to be kept in mind,

however, is the high mortality of the young non-
white females compared with the nonwhite males
and, of course, with the white females of the same
age. This is a very characteristic feature in the
South Atlantic States, reflecting probably the
greater risk that nonwhite girls run from chronic
heart diseases in combination with the hardships
of pregnancies at an early age.

East South Central States

The four agricultural States of the East South
Central division are Kentucky, Tennessee, Ala-
bama, and Mississippi. Apart from Kentucky,
these States have a high proportion of Negro
population, especially Alabama and Mississippi.
In the latter State the Negro population is half

the total or more, in the various age groups. The
death rates and absolute numbers of deaths from
acute rheumatic fever, chronic rheumatic diseas

of the heart, and diseases of the heart (all forms)
are shown in table 15 (a and b) and the correspond-
ing population by age, race, and sex in table 16,

Table 15a.—Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart (all forms)
in persons under 20 years, by age, race, and sex: East South Central and individual States, 193941

A. AVERAUE ANNUAL RATES PER 100,000

White Nonwhite
Acute rh ti Chronferheu- | p Chronic rhen-
amn euagemate | ol enr | DUt erte | Acwosbanmate| HCHCINE, | Divescsorine
Male |Female [ Male | Femsls | Male |Femslo | Male | Female | Malo | Fomalo | Male | Female
Under § years
East South Central._._. 1.3} 05| 1.7 06| 81| 6.9 0.5| L3] 1.1| 09} 57| 47¢(
Kentucky - i eeiciaans o7 3| L7 .8110.7| 681l [0 0} 0 4. 2]1[17. 1]|[24. 9
Tennessee. .. oo oeovamnnnnee- L71 1.2 -8 0 5.6 64 {0] 1. 5] }3,]0] 1. 5} [[5_ 1} [[1. 5
Alabama. - L4 4| 2.8 4] 9.4 7.6 .6 18 6 ‘6| 40| 48
Mlsslsslppl """"""""""" 1‘8 0 1-8 1-9 4.8 7_5 .5 1'1 1.1 .5 4-8 32
years
East South Central___._ 1.9} 22| 82| 1.9]| 61| 45| 3.3} 26| 26| 33| 68| 7.9
Kentucky - ocaeaaann 221 20| 32| 15| 6.9| 43 3. 8]([1L. 51{ [0 8 61lr1s. 4
Tennessco. . .. - -—wnnmmmene 22| 31| 3o| 26| 62| ¢8| [va]is 3 0] B3] F o
All_].b?.ﬂ'!a--. """""""""" L4 1.8 2.4 29 4.5 54 41 1.2 4.1 2 3 10, 0 70
Mississippi-ceccromemcomcaanns L2} 1L.2( 30| 0 65| 24| 32| 16 ‘5| 321 38/ 69
13~14 years
East South Central..... 22| 22| 46| 36| 78| 66| 17| 22| 39| 33| 70| 7.4
Kentucky """""""""" 21 12 6.0 35 7.6 8.2 35 [10 5 3.5 70 10. 4 21 o]
Tennessee. .- ---------nnnmome .71 331 611 47| 88/ 6.1 [1 4] [0] ] Es 9} [3 8} 12. 4} 10, 9]
Al.ab.an?a'-_ ----------------- Lo 2'0 42 3'7 81 71 2 4 5 3 4.1 1.8 8 3 5‘3
MisSisSIpPi---nn-moomooencmoe- L1 23) 33| 17| 55| 34| 11| 38| 27| 27| 53] &0
15-19 years
East South Central._._- L1 1.4| 49| 32]108] 7.8 1.4 13| 43| 62143 20 3-
Kentueky .- - - couoooocamennns 12 12| 53) 34|135| 95/ (0] |0 34
y X 0 13.5]([26. 4
Tennessee. - -------~-----= 1'3 i? 401 400 021 a7 [28) [0 [%1.0} [Eo.]s] E23, 4} E24_6
Alg.bs_ur!a-__ ----------------- * 41 31 9.2 6.5 1.3 25 53 6.1 18 5 19. 0
Mississippi---o oo ococnmmncnana L7] 0 52 r2|10¢| 17| L2l 11 el 2el'52| 156

NoTtr.—Rates are bracketed when based on a population group less than 100,000 1n the 3 years under observation
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Table 15b.—Mortality from acute rheumatic fever, chronic rheumatic discases of the heart, and diseases of the heart (all forms)
in persons under 20 years by age, race, and sex: East South Central and individual States, 1939—41

B. ABSOLUTE NUMBER OF DEATHS IN 3 YEARS

‘White Nonwhlte
Chronic rheu- Chronle rheu-
Acute rh L D f th Acuto rh ! N s of th
s sutopheumato | i | Dl of th || Acuta thomtie | TG | Dicwsonotthe
Manle | Fermsle | Male | Femsle | Male | Female || Male | Femalo | Mals | Fomole | Male | Fomale
Undor § yoars
East South Central_.__.._ 16 6 21 7 99 82 2 6 5 4 25 21
Kentueky._ o oo e 3 1 7 3 44 P4 | PR N O, 1 4 6
TeDNesSee .. o o oo cmcece e 6 4 ;S I 20 P2 | P 1 2 1 4 1
abama_ . ______.______ 4 1 8 1 27 21 1 3 1 1 8 8
Tississippi- .- ___________ k1 3 3 8 12 1 2 2 1 9 6
&0 yoars
East South Central.____ 23 26 39 23 75 53 15 12 12 15 31 36
Kentucky_ .. _______._._ 9 8 13 8 28 17 1 F: 3 P 1 2 4
Tennessee.. . - ooocecnna 8 11 14 °] 23 17 1 4 4 4 5 7
Alabama._ e 4 5 7 B 13 15 7 2 7 4 17 12
Mississippi-ccmc e e e 2 2 b [-amann 11 4 6 3 1 6 7 13
10-14 years
East South Central._.... 28 27 59 45 | 100 82 8 19 18 15 36 34
Kentucky. . eieaao 9 5 21 14 32 33 1 3 1 2 6
Tennessee. o meeeeee-- 14 12 19 17 33 22 | A I 5 5 ] 8
Alabama._ . o i 3 6 13 11 25 21 4 9 7 3 14 9
Mississippi 2 4 6 3 10 6 2 7 5 b 10 11
»
»
15-19 years
East South Central.____ 14 18 61 40 135 97 6 6 18 28 60 91
Kentucky oo 5 5 22 14 56 4" T | IO PR, ) U 4 8
T:rllln::se); ___________________ 3 5 18 15 34 36 2 - 8 8 17 19
Alabama _ oo oo oo 3 8 12 9 27 19 2 4 8 10 28 a1
MissisSipplaccmcc e ao oo ns 3 [-eaum- 9 2 18 3 2 2 1 10 11 33
Table 16.—Population under 20 years, by age, race, and sex: East South Central and individual States, Census of 1940
White Nonwhlte White Nonwhite
Area
‘Male Female Male Female Male Femalo Male Female
Under 5 years 54 years
East South Central .. _..-- 408, 614 303, 682 |146, 746 |148, 881 409, 034 396, 452 |150, 949 | 152, 067
K Ky e caim———— 136, 843 132, 538 7,781 8, 030 136, 171 131, 407 8, 736 R, 685
e A, 118 998 | 115081 | 21,944 | 22 089 [| 120,034 | 117 101 | 23,257 [ 23,325
AlabAma - o o o o o e 95, 270 92, 391 | 54, 336 | 55, 322 06, 749 93, 400 | 56, B44 57, 505
B FLTTETT o) o) 55, 503 53,672 | 62, 685 | 63, 440 56, 080 54, 454 | 62, 132 62, 652
10-14 years 15-19 years
East South Central.__..__ 427, 448 411, 822 (152, 707 |152, 319 417,403 | 414, 813 140, 041 | 149, 442
Kentueky .o voemeoceeceeee 139, 845 134,927 | 9,570 9,516 138, 523 136, 330 9, 872 10, 082
T ennessee . mew e e e eeeem e m 125, 204 120, 236 | 24, 211 | 24, 433 123, 142 123, 928 | 24, 190 23, 784
Alabama. .. 102, 307 98, 662 | 56, 562 | 56, 810 98, 152 97, 329 | 50, 525 54, 255
MississiPPi- - o cccoee e 60, 092 57, 997 | 62, 364 | 61, 560 57,676 57,226 | 55,454 59, 291
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It will be realized from the population table
that the numbers of nonwhite children in Ken-
tucky and Tennessee are not large enough,
according to our standard, to yield stable death
rates; in Tennessee the groups ere closer to the
level of 100,000 observation years than in Ken-
tucky. The bracketed rates again show wider
variation and inconsistency.

Ignoring the age group under 5, there is small
variation from State to State in the 59 and
10-14 year-old children. In the former group
the death rates for diseases of the heart (all forms)
are 6.1 and 4.5 for the white, and 6.8 and 7.9 for
the nonwhite, boys and girls respectively. Both
sex differences, running in opposite directions, are
insignificant, as are the sex differences in the
individual States. This is true even in Mississippi
where the low rate of the white girls (2.4) causes
the largest sex difference in the white group (4.1+
2.31), and the low rate of the nonwhite boys (3.8)
the largest sex difierence in the nonwhite (3.1+
2.39). The deviations from the division’s average
in the single States are not significant in any
instance for the white children; for the nonwhite
group the deviations from the group average reach
twice their standard errors only for the boys, in
Alabama where the rate (10.0) is far above, and
in Mississippi where the rate (3.8) is far below,
average (6.8). The highest rate among the non-
white girls occurs in Kentucky (15.4); but even
this high deviation from the group average (7.9)
is within normal chance limits (—7.545.36) and
again confirms the general rule that those rates
(marked by brackets) are not stable enough for
comparisons without considering their chance
errors.

In the next age group, 10—14 years, the findings
are similar, The variations from State to State
are even smaller and can almost everywhere be
attributed to normal chance fluctuations. Neither
the sex difference nor the difference between total
and subtotal reaches significance in either race
group, except the large deviation of the non-

white girls in Kentucky who show by far the

highest death rate for heart diseases (21.0) in the
individual States. This deviation from the group
average (7.4) approaches strict statistical signifi-
cance (—13.6-+4.92). It should also be men-
tioned that in Tennessee the rates for the nonwhite
children are above group average, though not
significantly so in & statistical sense.

The over-all picture in the oldest group, 15-19
years, differs essentially from the preceding age
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groups and resembles the results noticed in the
South Atlantic division. Sex differences are high,
though in opposite directions in the two race
groups. The death rates for diseases of the heart
in the total division are 10.8 and 7.8 for white
males and females respectively, and 14.3 and
20.3 for the nonwhite. Both differences, 3.041.22
in the white group and 6.0+2.82 in the nonwhite,
approach statistical significance and mark the
higher mortality of the white boys and of the
nonwhite girls in the respective racial groups.
This inverse sex difference is definitely beyond
chance fluctuations in the large population of
Mississippi, being for both race groups meorg
than three times the standard errors. In Mis-
sissippi, due to the extremely low mortality
from heart diseases of the white girls (1.7) and
nonwhite boys (6.6), the deviations of these two
groups from the average death rates of the
division are likewise strictly significant, the exact
values being +6.1+1.98 for the white girls and
+7.7+£2.27 for the nonwhite boys,

Thus again, the outstanding feature in this
southern division is that the nonwhite females,
15-19 years of age, suffer a definitely higher
mortality than the nonwhite males and the white
femsles of the same age. It seems reasonable to
assume that this overmortality of the nonwhite
girls from diseases of the heart is due to factors
similar to those that cause their high mortality
from tuberculosis.

There is another item worth mentioning, which
parallels the findings for tuberculosis. In the
two States, Kentucky and Tennessee, mortality
from chronic heart diseases is higher than in the
two other States, Alabama and Mississippi, in
almost all age groups; this is rather consistent in
the nonwhite group and visible in the white group
though not so consistent. Although the rates in
Kentucky and Tennessee for the nonwhite chil-
dren_ are not based on large enough numbers, the
consistency of the findings may have some sig-
nificance, This observation of high mortality
from heart diseases in Kentucky and Tennessee
is in accord with the well-known results of
tuberculosis epidemiology in the United States
which has shown, over many years, the death
rates in these States to be almost the highest in the
country. It could be that the same environ-
mental influences which aggravate the final
outcome of tuberculosis are at work slso in other
chronic diseases such as rheumatic fever.
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West South Central States

West South Central comprises the four States:
Arkansas, Louisiana, Oklahoma, and Texas,
These States have a large number, or high propor-
tion, of nonwhite children, except Oklahoma where
the percentage of nonwhite population is just be-
low 10. It may be further mentioned that in
Oklshoms the American Indians have a large
reservation and form a considerable part of the
nonwhite group, almost one-third. In Texas it is
not so much a high percentage of nonwhite popu-
lation (slightly under 15) as the large total popu-

tion in this State which brings the number of
the nonwhite children well above the level of 100,-

000 lives exposed to risk, in the single age groups,
for & 3-year observation (sce population in table
18). In table 17 (a and b), the death rates and
the deaths are shown in the same manner as before
for the three isolated causes.

In general it can be stated that in this southern
section, too, the death rates (disregarding children
under 5) for rheumatic fever and heart discases are
relatively low in both race groups, at least below
the average of the total United States, as may be
recalled from appendix table 1; this will be seen
more distinctly from table VII which shows the
differences between total United States and each

‘Table 17a.—Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and discases of the heart (all forma)
in persons under 20 years, by age, race, and sex: West South Central and individual States, 193941

A. AVERAGE ANNUAL RATES PER 100,000

‘White Nonwhite
Chronle rhen- o Chronle rheu- Dis
Aren Acaterhonatle | maile ey o | Dl st the || Acutebenmatic | urfchuanta | Dlssss o the
Male | Fomale | Male | Female | Male | Female || Mals | Female | Mala | Female | Male | Female
Under 5 years
West South Central____. 0.3 0.3 0.9 1.0 86 80 0.5 1.6 2.1 08 9.1 8.8
S Arkansas__________________.__ 0 5| 1.3 L4| 64| 69] [0] [1L 3] [2 7] [L 3)] [8 0] [5 3]
~ Louisiana. .o oo 0 b 0 .b| 57| 3.9 .7 L6} 3.8 L7101 102
QOklahoma. - _____________ 3 3 L0 .3| 6.3]10.4 | [0] [0] [2.9])] [29]|[17. 8]][14. 4]
Tex8S. oo .4 .1 .9 1.4 1.4 85 .8 2.4 0 0 6. 4 7.9
5-0 ycars
West South Central_____ 1.56| 23| 1.8| 1.8y 43| 34 1.3 21| 34| 28 6 2
ArKADSAS oo 4| 14] 18| L4 35| 23| 101 | 18] (1.3)] (0] |I(39] [20]
L;u‘ils?i?lsa ____________________ 1.4 L0 2.4 1.6 3.3 34 2.2 2.2 80 3.7 0.7 74
Oklahoma,. o oo eoeecmeeee oo 1.6 37 1.6 1L.7] 49 40| [27]] (0] [0] [2.7) [2.7]] [5. 4]
TeXAS o mmwe e rammm e 1.7 2.3 17 1.6 46| 3.4 T 29 29| 36| 7.2 72
10-14 Years
West South Central___.._ 1.6} 1.6 27| 30| 57| 65 20| 25| 64 45]11.7]10.3
Arkansas_ ..o ooeoo_ 3.8 1.7 3.4 1.7 59 3. 11 [1.3]] [0] [2.6]] [2 8] |7. 8] [7. 8]
L;u?s?:?i ____________________ .9 .4 1.7 4.4 3.4 80 3.7 3 81 661125 12.4
Oklahoma . & oo eeee e 1.2 226 47| 28| 81 58] [0] [0] |[10.4]| (2 6][(15. B]([10.3)
Y T 1.4 1.5 20| 29| 53| 7.4 35| 56| 42120| 9.7
15-10 years
West South Central__.___ 1.6/ 09] 39| 27| 07| 7.9 1.1 20)] 40| 381321066
Arkansas. e eoocccceceen- 1.7 .4 43 2.2 5.5 61| [0] [L3]] [5 5]} [1.3])[15 2][[11, 7]
Louisiana._ ..o . .4 0 3.0 3.5 9.8 61 3.2 .7 2.4 6.6 1.9 1243
QOklahoma._ _ .. L8 1.2 58 47 9 8 871 [0] [2.8]] [2 6] [2 68]{f10.5]] [7. B]
TeX88 . o ecm——— L7 L1 3.3 L8108 85 0 34 5.1 271139 14. 4

Note.—Rates are bracketed when based on s population group less than 100,000 in the 2 years under observation.
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geographic division as well as their statistical
significance.

All the variations from State to State are not
very striking. In the age group 5-9 years, there is
no significant sex difference in any instance, nor a
marked deviation or statistically significant de-
viation in any one State from the group total.
The variation in the age group 10-14 years is
somewhat greater; but the sex difference in
mortality from discases of the heart approaches
significance only in the case of the white children
in Louisiana (4.6+£2.24}, due to a low rate for the
boys (3.4) and a high rate for the girls (8.0).
Even this sex difference does not mean much in
view of the fact that in other States the sex
difference is in the opposite direction, for in-

stance in Arkansas and Oklahoma where there is a
higher mortality from heart diseases for the boys.

In the group of adolescents, 15-19, we see the
same interesting phenomenon referred to in dis-
cussing the geographical divisions of the South:
the nonwhite girls exhibit a higher mortality from
discases of the heart than the boys, while the in-

verse is true in the white group. The sex differ-
ences for the division as a whole, however, are not
significant from a strict statistical point of view;
only the high mortality of the nonwhite girls in
Louisiana (24.3) as compared with the boys (11.9)
is especially marked, causing a difference of 12.4 4,
5.23, while the inverse difference among the whites g
is statistically insignificant.

Table 17b.—Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart (all forms)
in persons under 20 years by age, race, and sex: Hest South Central and individual States, 193941

B. ABSOLUTE NUMBER OF DEATHSIN 3 YEARS

‘White Nonwhite
Aroa Acute rh 1\ Chronic rheu- Dise tth Acute rh t Chronic rheu- Di f th
o rev?::lm" ¢ muléﬁéim of heart né:l? t;t:rmfz) b ;v:ruma ° mm{g:gggffs of he;:ﬂ(s:ﬁ ?ormg)
Muole | Femsalo | Male | Female | Mole | Female || Male | Female | Male | Female [ Male | Female
. Under 5 years
West South Central..__. 4 4 13 15| 128 115 2 6 8 3 34 33{
Arkansas_ oo ooalloooooo 1 3 3 12 15 o= 1 2 1 6 4
LouiSiBnA. oo oo ie e |eaao 1. 1 12 8 1 2 5 1 14 14
Oklahoma. oo oo oooeann 1 1 3 1 19 30 | . 1 1 6 5
T oA e e cccemcccccaam——n 3 1 7 10 85 62 1 T R S 8 10
5-0 years
West South Central._._. 22 33 27 23 65 49 5 8 13 11 27 24
Arkansas. oo oo ooommmoo-- 1 3 4 3 8 5 |------ 1 ) O 3 2
Louisiang. . oo oo oooomooo. 3 2 5 3 7 7 3 3 5 13 10
OKlahOm e e oo e memcmemm oo 5 11 5 5 15 12 ) O PR 1 1 2
T XS cemommmemcacme———mmmmmn 13 17 13 2 35 25 1 4 4 5 10 10
10-14 vears
West South Central_..-. 26 25 43 46 a1 101 8 10 25 18 46 41
ATKANSAS. o oeece e cmeeama 9 4 8 14 7 1 ... 2 2 6 6
Louisianf.aceo oo cmmaaoo- 2 1 4 10 8 18 5 5 11 g 17 17
Oklahoma. o eoccaccccmameeeo o 4 8 15 26 18 [|cceoo]oeea 4 1 6 4
P O o e oo e e e 11 12 16 23 43 58 2 5 8 6 17 14
15-15 years
West South Central __. 25 14 63 43 | 155 | 125 4 8 15 15 49 66
Arkansas_ .- sl 1 10 5| 13| s 1| 4 9
Louisiana 1. 7 8 22 14 4 1 3 Eli %é 33
Oklahoma 6 4 19 15 32 Pt | I 1 1 1 4 3
TeXAS e cacccccca e mc—e—m=== 14 9 27 15 88 69 ([.o---_ i 7 4 19 21




The high mortality of the nonwhite girls 15-19
years old in Louisiana causes a marked deviation
from the division’s average (16.6), the difference of
—7.74+ 2.83 being nearly three times its standard
error. Inthe white group 15-19 years old the only
difference approaching statistical significance

(+4.2+1.88) is between the surprisingly low
mortality of the boys in Arkansas (5.5) and the
group average (9.7). All other deviations of the
two racial groups from the respective averages of
the division are small or lte within the boundarics
of simple chance variation.

Table 18.—Population under 20 years, by age, race, and sex: West South Central and individual States, Census of 1940

White Noawhlte White Nonwhiie
Area
Male Female Male Female Male Femalo Maule Fumale

Under 5 vears &-9 years
West South Central . ____. 494, 692 479, 474 [124, 082 (124, 887 502, 509 | 487,162 (128, 785 | 1290, 600
Arkansas_____ . 74, 674 72,669 | 24,932 | 25, 227 75, 688 73, 5RO | 25, 477 25, 519
Louisiana_ __ ________._.____.__. 70, 305 68, 581 | 46, 048 | 45, 693 70, 054 87, 990 | 44, 791 45, 141
Oklahoma._ oo eeo oo 100, 264 0968, 149 | 11,347 | 11, 666 102, 656 98,946 | 12, 319 12, 404
=S4 T T 249, 449 242,075 | 41,755 | 42, 401 254, 111 246, 637 | 46, 198 | 446, 530

10-14 years 15-19 years
West South Central . _____ 533,659 | 518,025 |130, 918 {132, 211 535,258 | 530,772 (124,046 | 132, 380
Arkansas_._. . . ___.______ 78, 847 76,315 | 25,577 | 25, 601 78, 341 76, 965 | 24, 064 25, 543

Louisiana. . _ ... ___ 77, 586 75, 369 | 45,239 | 45, 642 76, 644 76,677 | 41, 842 45, 335 *

Oklahoma_. - oo 107, 485 103,950 | 12,876 | 12, 621 108, 889 106, 725 | 12, 6499 12, 751
T eXAS cmcee o c e emecmcccccecaem 269, 741 262, 391 | 47, 226 | 48, 047 271, 384 270, 505 | 45, 441 48, 751

Mountain States

2 The eight Mountain States: Montana, Idaho,
Wyoming, Colorado, New Mexico, Arizona, Utah,
and Nevada, are all sparsely populated, occupying
a large territory on the high plateau of the western
mountain range stretching from north to south
throughout the United States. The numbers in
these States, even of the white children, are
relatively small. Innone of them except Colorado
is the standard of 100,000 person-years reached
for the single age-sex groups under examination.
In Nevada the white population seldom runs above
4,000 in the respective groups in the census year
and, therefore, is much too small to yield reliable
rates even in 3 years of observation. The non-
white population, consisting in the majority of
Indians, is extremely small in most of these States;

.~ thus trustworthy rates cannot be obtained even
for the total division, as will easily be seen from
the bracketed figures. The death rates and deaths
are given in table 19 (a and b); the population by
age, race, and sex, in table 20.

It will be recalled from the former discussion
on the geographic divisions that mortality from
heart discases is very high for the white children
in the Mountain division. As a matter of fact,

disregarding the age group under 5, it is the highest
among all divisions except in the age group 15-19,
where it is second only to the higher mortality
rates in the Middle Atlantic. The white popula-
tion of the Mountain division differs from the
white population in other regions in that it con-
tains a large proportion of persons of Mexican
origin who in general also experience high infant
mortality rates and high rates for other causes of
death, such as tuberculosis. The unequal opera-
tion of socio-economic factors among the white
population in the Mountain States may contribute
also to the high mortality from rheumatic fever
and heart discases.

The sex differences are not significant in any
age group for the division as & whole nor for
Colorado, the only State having a population
large enough to yield rcliable rates. Even the
large sex difference in Colorado for the 15 to 19
year olds with 5.9:14.35, in favor of the girls
(male rate 17.2; female 11.3) is not statisticully
significant, though confirming the general trend
for the white population in the total division and
the total United States. All other sex differences
in the 15-19 year-old group likewise full within
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Table 19a.——Mortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart (all forms)
in persons under 20 years, by age, race, and sex: Mountain and individual States, 1935-41

A. AYERAGE ANNUAL RATES PER 100,000

White Nonwhite
Chronle rheu- Chronle rhea-
Arca At er 21" | matle dlscasss of | QST U8, | Acute SRERmELe | matio diseases o | eart (af forme)
Male | Femalp | Malp | Femals | Male | Female | Male | Female | Male | Femala| Male | Female
Under § years
1.0 0.7} 1.4| L8| 80| 67
2. 9] [0 0] 1. 5]( [2 9]] [5. 9]
0] 0 0 0) | [29]] (3 1]
1. 3] {1.3]| {1.3]| {2 6] [6.3]| [6. 6]
1.4 0 27| L4| 7.6 7.1
1.1]] [1-2]; [1.1]] [0O] 4. 6]{ [8 1]
0 1. 6]] [0] 1. 68]| (6. I} 7.8
0 1.2]| [23])] [3.5]] [6.8)}] [7.0
0 0] ] 0] ({15. 3] [0]
59 years
Mountain. ... _.___._._ 29| 29| 42| 52| 81| 83| [0] [0] [6.5]| [3.1]] [6.5]) [6. 3]
Montana. .o ... 4 6]1 [3.2]| [1.5]] [4.8]| [7 6} L+ ) | FEPO RRPRPRN RRURUUUR IR FUR R
Wyoming..._... cmammmmeman 6 2] [3& 2} 6.2]| [0] 6.2) [0] feooooeo oo oo
Idaho. . 1.4 Lab (41]] [43) [83] [7 1) oo e
Colorado_ ... ... 2.1 LT 871102110000 13.9 | || e e
New Mexico. .. __...._ 3.6]| [0] 1. 2] (3.6 {5. ON (4 8] oo oo e
Arizonf. oo aiaaaal 1.6 4. 9]| [0] 1.6]; [3. 2} k95 | ISR (U IR R A MR
Utah_ . e 3.5]( 137} [9.4)] (49113 0] [8 5)|occcccloacee o oo
Nevada_ _ .. 0] [0] 0] 0] [0] |18 1)) o fecac oo e
10-14 years (
Mountain_ ___.________ 35| 25| 8111071130154 [0] [7.2]} [0] [7-2)[14. 2]| [7. 2]
Montana._ . ____. 1. 4]| [1.5]] [4 3] s
Idsho_ . _____________________ 4. 0] 12 7]] [8 0] ,
Wyoming____________._._._._ 0] 0] 6. 0] X ,
Colorado . _ - a_a_ .l 6.2, 42117 2 A
New Mexico_ oo oo o.._ 25) [87 [8. 6] X 7. 7.5
AriZOnd. . oL 1.6]] [L6] [1.6 . 3. 11. 3]
Utah e oL 46 | [L 2}[1L 5]i[12 O]|[19. 21. 6]
Nevadae e oo 0] 0] [0] [0] [0] [0]
15-19 years
Mountain ..o 29| 1.9} 9.5 871172141 [3.9)| [0] |[11.6]| [4.0]|[34 71| [8.0]
Montan&_ _. ool 1. 3] (1. 4}t [5. 3] [6.9 17. 200018 13|
Tdaho oo 26] [26 [11-5} 40]{18. 6] (6.6} _____\ T\ Tttt neTTRT T
Wyoming oo ccucamammaeao 271 [0} | (5 4l(1L@)|(13. 5]((14. 8] o|C o oo,
Colorado . oo o 6.0 27| 7.9 w3(1ne 3| Tttt
New Mexico_ uaacaaeaacnnn 0] 1. 3] }5-3 6 5l|[12. 0]|(17. 0| |- TTT|cTTTTt T
Arizonsd. . oo eeceeamoaoooL 1. 8]} (0] 6.5 3-2] 33| 2 1 R S A N DO I
Utah_ ool L 1] 13.5]1(23 0] [8 2]|t32 2]|[18. 9)||- - - oo\t oToTr Tt 4
Nevads. __.oonmmmmoeoeee [16.8) (0] "To) | (& 8] (84 |(43 3]0 I7fTooon ) oo

NoTtk,—Rates aro bracketed when based on a population group less than 1
~ geographic division, rates aro not shown at el for individual Statg;. a0 100,000 in the 3 years under observation, Whenever this was the case for the total
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Table 19b.—Mortality from acute rheumatic fever, chronic theumatic diseases of the heart, and discanes of the heart (all forms)
in persons under 20 yeara by age, race, end sex: Mountain and individual States, 193941

B. ABSOLUTE NUMBER OF DEATHS IN 3 YEARS

White Notwhlito
Chronic rheu- Chronte rheu-
Acute rheumatic Discascs of the || Acute rheumatl Diseasos of th
Area fover m‘{ﬁf}j‘g’,‘"’f’ of | heart (all forms) fover .a ° m“‘:ﬁ:;’:ﬁf" of | heart (il forma)
Male | Female| Male | Femsle | Male | Femalo || Male | Fomale | Male | Funalo | Malp | Female
Undor 5 years
Mountain_____________ 6 4 8 9 35 21, 2 | R IR NI U NN 3
Montana._ . _ooeo. p 7 I F, 1 2 N | PR FEURRIN SRR INURRN I 1
Idaho. ... 1 1 1 2 5 20 | PR (S PRIV PONIURN NI 1
£o% Mot SRS OUI UGy SRR FO I, . 1 ) | RO PRI NN MR PSPPI FS
Calorado. . o oo a b2 4 2 11 b L | IR (SRR SRR U [N
New Mexicoo oo ceceorccceaea 1 1 1. 4 i | PSR FUR NP O R 1
ATizZOD8. o e ciccceemoeccaaa ) PR i 4 [0 | PSRN PRSI S PRI U
Utab . e eeeecemee e 1 2 3 ] L | RN FRUSURRION PR TR NN NN
Nevada__ oo oo oo |emmce oo -2 TR | RGOV FUSPRUIPN PP RPRREIo SPRP PRI
5-16 yoars

10-14 years

Mountain_ __ ________._ 20 14 46 59 74 85 ||l-ceuen 2 |eceenn 2 4 2
Montana_ . ____ . .. 1 1 3 8 3 ) | P N ) [ 1
Idabo_ ... 3 2 6 10 8 b3 N | S ) R RN FRUURU I I
Wyoming_______ o |eao|emma- 2 2 4 Y2 | A PPN SIPVIUIp S b S P
Colorado_ ____ e iaa- 9 8 17 20 26 b1+ | SRR (R SRR VU NN U
New Mexico_ .o oo 2 3 7 5 14 L3 | ) U S P | N PR
ATIZODA . o oo emeeeememme 1 1 i 4 2 200 | PO PR (S R, -3 S
Utah. e e 4 1 10 10 17 pE: 2 | PRSI IR ) 3 P 1
Nevada - o oo ceccccocmcoccecceememme e |ammmmammm e e e ca e e e ca e mmiefa e m e[ m e[ e s

1510 years

Mountain_. _ . cceeeaao-. 17 11 55 38 99 80 ) B PR 3 1 9 2
Montana______ . _______..oo.. 1 1 4 5 13 13
Idaho. .. . .. 2 2 9 3 13 5
Wyoming___ . ______ . ___. ) I O 2 4 5 5
Colorado_ _ _ __ ... ] 4 12 11 26 17
New MexicOo - - cvocee oo |aemme - 1 4 i) P 13
Arizona_ _ __________________._ 1| _ 4 2 4 6
Utah____ . ____ 1 3 20 7 28 18
Nevada_ _ .. b2 [ N 1 1 5

NI
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Table 20.—Population under 20 years, by age, race, and sex: Mounzain and individual States, Census of 1940

White Noowhite White Nonwhite
Aroa
Male Femmale Male Female Malo Female Male Female
Under 5 years 6-8 years

Mountain_ _..._______... 194,380 | 118,250 | 11,200 | 11,233 184,293 | 179,946 | 10,231 | 10,615
Montana__ oo 23, 273 22,610 | 1,345 1,353 21, 830 20,881 ( 1,207 1,295
Idaho. ... 26, 350 25, 256 281 266 24,118 23,435 249 275
Wyoming. .. .o cecoeceocaas 11, 324 10, 840 252 265 10, 728 10, 502 236 240
Colorado. .« o ceeceee ool 48, 507 46, 940 592 621 46, 731 45, 722 603 649
New MeXit0. o eceaeeecooccoaae 29, 289 28,757 | 2,954 | 3,001 28, 051 27,806 | 2,641 2, 658
Arizona___._______ . _______. 21,771 21,298 | 5,052 | 5,012 21, 019 20,541 | 4,589 4, 762
Utah_ .. 29, 501 28, 482 421 368 28, 236 27, 385 390 420
Nevada_ oo oao .. 4, 365 4, 067 303 347 3, 580 3,674 316 316
10-14 years 1519 years C

Mountain. - ooom . 189,383 | 183,879 ( 9,407 ( 9,271 192,265 ( 188,814 | 8,646 8, 363
Montana. oo ao_ 23, 438 22, 502 1,002 1,069 25, 146 23, 989 1,022 979
Idahoo .. oo 25, 082 24, 283 284 275 26, 040 25, 168 347 311
Wyoming . _ _ . 11, 131 10, 755 228 218 12, 356 11, 228 227 191
Colorado. . oo 48, 489 47,708 687 734 50,3321 50,236 828 748
New Moxico. . oo oemeeeemeaa- 27, 160 26,735 | 2,283 | 2,257 24, 944 25,516 | 1,940 1,901
ATiZODA . o oo 21, 314 20,584 | 4,047 | 3,945 20, 471 20,544 | 3,568 3,487
Utah. o i 29, 031 27,747 497 487 28, 908 28, 285 460 477
Nevada._ oo 3,738 3, 565 289 286 3,978 3, 848 254 269

chance limits, including the extreme differences in
Utah and Nevada which are, besides, in opposite
directions. The highest difference, 34.9+21.10,
which is in Nevada (msale 8.4; female 43.3) and
the inverse sex difference of 13.3+7.70 in the
larger population of Utah (male 32.2; female 18.9),
both lie within chance boundaries.?

Since most State-to-State variations and sex
differences can be explained by mere chance, it
is worth mentioning that in Colorado, the State
with the largest population, mortality from heart
diseases surpasses in most instances even the high
average mortality of the Mountain division. For

1 It is obvious that the level of the death rates (the
probabilities of the event) as well as the population num-
bers exposed determine the magnitude of the errors,
The error function is inversely proportional to the popula-
tion at risk and, therefore, weighs more heavily in the
small population of Nevada, as the above sample demon-
strates.

Death rates for mortality from disecaes of the heart (all forms) in Aritona and Ulah, their differences and standerd errors
L

5-9 pears

the girls 5-9 years old, the deviation of the high
death rate in Colorado (13.9) from the average
(8.3) approaches statistical significance (—5.6+
2.12). In other instances the deviations in Colof
rado from the group total are not significant, but
in all ages they are above average except in the
15-19 year-old group where the girls have a
slightly below-average death rate.

There is one more item of significance regarding
the rates in the Mountain States. This is the
consistently low mortality from heart diseases in
Arizona and the consistently high mortality in
Utah, evident in all three age groups from 5
through 19, and especially pronounced in the
meles. Although the population does not reach
100,000 person-years, these differences are so great
and consistent that they cannot be attributed to
chance. Treating the two States as independent

samples, we obtain the following values for the
differences: 3

1935-41; White children

10=14 peara 16.-19 yeard
. 1‘:-;“’; Female Male Female Meale Female
Boen T e s R -
Difference. - ——acomenmmmmema- 9.8+4.52 5.3%3.94 16.415.22 10.346.65 2574690 9.2+6. 16
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In all instances the differences for the boys
approach or reach significance; for the 10-14
year olds (16.445.22) and the 15-19 year olds
(25.7+6.90) they are mors than three times the
respective standard errors. The girls also show
the same trend, as the summary demonstrates.
Thus there must be some other explanation than
chance for the strikingly low mortality from
rheumatic fever and heart diseases in Arizona
and the strikingly high mortality in Utah.
Population factors can hardly explain these
differences (Arizona having a much higher propor-
tion of persons of Mexican origin than Utah) nor
¢ climatic factors in the two neighboring States.
Similar findings have been mentioned by former
investigators of the rheumatic fever problem
and they merit & more thorough examination.

As is only natural, the extremely low rates in
Arizona and the extremely high rates in Utsh
cause high deviations from the averages in the
Mountain division which, though running in
opposite directions, also approach statistical
significance in scveral instances. In particular
the high mortality for the 15-19 year-old boys in
Utah (32.2), highest for white boys among all
States, challenges the attention of the public
health workers and local physicians. This rate
surpasses by & margin of 15.044.11 (which is
almost four times its error), the already high group
average (17.2) of this division. (The still higher
rate for the girls in Nevada in this age group, 43.3,
is based on too small & population to be of statis-
tical significance.)

Pacific States

The three States on the Pacific coast: Washing-
ton, Oregon, and California, have large enough
white populations for computing age and sex
specific rates in a 3-year observation without in
each cese adding the chance errors. California,
being one of the most populated and rapidly
growing States in the Union, carries by far
the greatest weight among the three and therefore
:Jetermines to a large degree the over-all rates of
the division. The nonwhite population in the
Pacific States is relatively small and consists, in
rank order, of Negroes, Japanese, Chinese, Fili-
pinos, and Indians. Even for the division as a
whole the rates of the nonwhite children cannot
be considered stable enough (bracketed figures).
The death rates and deaths for the 3 years 1939-41
are shown in table 21 (a and b) and the census
population by age, race, and sex in table 22.

Concentrating again on mortality from heart
diseases (all forms), it will be recalled that the
over-all death rates in the Pacific division are in
most instances significantly below the average
rates in the total United States (see tables V and
VII). Though the rates for the nonwhite children
_are not stable enough, there is a certain tendency
'for them to show higher mortality rates from
theumatic fever diseases than the white children,
The death rates for the white children in the total
division are very low in the age group 5-9 (3.6 and

4.9 for boys and girls respectively), and go up
somewhat in the following age groups 10-14 (5.6
and 6.2) and 15-19 (9.1 and 6.7).

Within the Pacific States in almost all instances,
for the age groups 5 through 19 years, mortality
from heart diseases is higher in Oregon and lower
in California than in the total division, Washing-
ton being between and usuzlly closer to the aver-
age. The sex differences are not consistent and
not significant in the division as & whole, nor in the
individual States, On the other hand, the high
deviations in Oregon from the average rates in the
division reach statistical significance in quite a few
instances: for the 5-9 ycar-old boys, —4.641.70;
the 5-9 year-old girls, —5.5+2.01; and still more
for the 10~14 year-old girls, —7.3+2.14. The
inverse holds for the low mortality rates in Cali-
fornia which are based on much larger population
numbers, (Small differences, thercfore, have
greater meaning in California than in Oregon.)
The deviations from the average rates for the
division approach significance in California for
the boys and girls 5-9 years of age, for the girls
10-14 years, and for the boys 15-19 years old.
A short summary of the differences from the
division’s average in Oregon and California is
given in the following tabulation, which also shows
the arithmetic values for the other age groups:

Differences in mortality from diseases of the heart (all Jorma) between Pacific and Oregon, and Paclfic and California, 1989-41: White chlldren

58 pears
Male Femaole
Oregon . ee oo —4.6+1.70 —55+201
California._ o ceneeaa- +.9+£ .42 +41L3% .50

10-14 years 1610 years
Male Female Male Female
— 14200 —7.3+214 —3.34243 —-2.94+£2.09
~-.1+ .50 4+L1i+ .54 L4+ .61 +.4+ .52
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In all instances higher mortality is indicated in
Oregon (—sign) and in all except one, lower
mortality in California (+ sign). The one ex-
ception for California, boys 10-14 years, has no
significance, the rates in both States being the
same (5.7) and hardly differing from the average
- (5.6) for the division. This contrast between the
mortality from heart diseases among children in

Oregon and in California deserves to be studied
more closely. It does not seem as if this could
be explained by differences in climatic conditions
along the Pacific coast; or by less adequate
reporting and diagnosis in California; or by
population density which is lower in Oregon, the
State with the higher mortality.

Table 21a..—Maortality from acute rheumatic fever, chronic rheumatic diseases of the heart, and diseases of the heart (all forms)
in persons under 20 years, by apge, race, and sex: Pacific and individual States, 1939-41

A. AVERAQGE ANNUAL RATES PER 100,000

Whits Nonwhita .
A h I Chronie rheu- D A B i Ctronie rheu- D .
Ares e | matls aisenses of |y oy || A erer | matic diseases of | poyri G Yormey
Mnle | Female | Male | Femalo | Male | Female || Meale | Femala | Male | Female | Male | Female
‘Under 5 years
Pacifle. . . ________- 03| 007 05| 0.3 54| 411{ [0] [0] [0] [0] {[l0.9]] [2 8]
Washington_ .. _.ouocoeenae.- 0 .6 -5 82| 34 [|-co e mmam e emmmme e |-
Oregon._ __ o eimaa- .9 .8 L7 O 70| 45 (o |ecmm e oo oo
California___ o coeaeaa- .8 .6 .3 . 44| A2 (e ]ecmcecmee e eeam
59 years
Pacifie . oo 0.9 1.6 1.8 23| 36| 49| [26] [0) {[52]1 ! [53][[10 5]| [5.3]
Washington_ . __ . ___.___.____ .71 30 L7 30| 401 6.0 |-ce o |ommmmece ool
Oregon. . v oo 0 Lo 36 67 821104 {[caem oo oo omm e ool ftu
ColiforDide e e e emcec e eaam .8 11 1.4 LS 27| 36 {[cammma|ome e oo
10-14 years
Pacifie. - - aaaa 20| 16| 36| 34| 56| 6.2 [21)] [22]] [4«2]| (8 9] [6 4]|[11. 2]
Washington. .. o _ccenanaan 26 22| 32| 28| 53| 5.4 |[ccomecoameo oo
[050070) T, 16| 60| 41 84| 5.7 (135 f|-cmmac)ee oo CTTlCIT
Cﬂ.liforﬂin ____________________ l. 9 - 9 3- 6 2- 4 5- 7 5- 1 ----------------------------------
15-19 years
Pacific. ceaoeanaccaeae 09| 07| 42] 8 L1 | 6.7 [34]] [1.9]] [5 1]|[1L 5]|[18 7]|[19. 2]
Washington_ v emaeeaaocoo- .9 L0 | 69| L 120 6.2 ||-ceoo oo oo e e o
Oregon ______________________ .7 L& 58 4 12. 4 9.6 ||acoas mmmm e _::-_-‘ oottt
P S 9 .5 32} 33| 77| 68 |- CII|IIIIII|TIIIIoTII

Norte.—Rates am bracketed when based on & population group less than 100,000 In the 3 yoars under observation. Whenover this was the ease for the total

geographic division, rates are not showa at all for Individual Btates.
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B. ABSOLUTE NUMBER OF D\ \Volff.

Qe
Whits s f:m.I
11“" amssar aw
h 10| _Chronie rhea- acases of the T2 142-16
Area A e Taatie discascs of bt o forma) [| h R.:
Male |Femalo | Mals | Female | Btals |Fomalo || Mals '1 '
Under ‘L‘
< B g
Pacifio- oo ooeemooee- 3 6| 5| 3] 82| Je . Sfooe- -h
Washington . -cemmemiceme|ooooo_ 1| 1 15 LS
OTeON . - o e eememmeeem e 1 1 2 . 8 N~ ____ -
’Uifornm ................... 2 4 2 2 A0 I v A | O I .-
- | *
5-0 yonrs
Pacific. - oo 8 14 16 20 33 43 ) R PN 2 27 G.\
Washington 5| 3| 5| 7| 100 |l 1| .
Qregon..... 2 4 6 9 |5 S| U 1. .. | I \ _
Californifh . - oo eeeeeae 7 9 9 17 22 ) N PR 1 1 2 1
1014 years
Pacifie. - oo oeeeae s 20 16 36 33 56 60 1 1 2 4 3 [
Washington_ oo cooemoooannao b 4 6 7 10 10 ) O P 1 2 2 3
Oregon._ o ememeeeeae - 2 6 5 10 7 L 20| R DR SRS SNSRI PPN P
Californi. - - v i3 L) 25 16 39 34 |- 1 ) 2 1 2
j 15-10 yoara
Pacific. oo 10 8 48 35| 103 74 2 1 3 6 11 10
Washington_..—.coecoooans 2 2 15 4 28 13 || ceceaeecae 2 I 2 1
Oregon_ - e 1 2 8 ] 17 3 2 | R R 1 |o..__. ) W D
"‘*iomia ___________________ 7 4 26 25 60 48 2 | I P 6 8 9
Table 22.—Population under 20 years by age, race, and sex: Pacific and individual States, census of 1940
White Nonwhlite White Nonwhite
Area
Male Female Male Female Male Fomale Male Fomalo
Under & years &9 yoars
Pacific. aceecemaeoaoas 320,072 | 307,480 | 12,206 | 11, 763 304,574 | 295,100 | 12,737 | 12, 0643
Washington 60, 737 58, 331 1,414 | 1,436 57,836 55, 939 1, 500 1, 487
Oregon_____ 38, 283 36, 750 554 522 a6, 788 335, 340 518 h63
California________ 221,052 | 212,399 | 10,238 | 9,805 209, Qi) 203, 830 | 10,719 | 10,603
10-14 years 16-10 years
Pacific. oo __ 333,758 | 324,171 | 15,708 | 14, 907 377,206 | 369,548 | 19,562 | 17, 368
Washingten_ . _______ 63,113 61, 163 1, 795 1,771 72, 212 69, 830 2, 542 2,132
Oregon. .o eaeae 40, 984 39, 613 701 6809 45, bH8 45, 201 791 778
Californis_ e 229, 661 223,395 | 13,212 | 12, 447 259, 406 254, 508 | 16,229 14, 408
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Appendix C

~—

irce Materials and References

Area

urcau, U. S. Department of Labor:
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