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INFLUENZA PREVALENCE

As the result of press reports of epidemic prevalence of respiratory
disease in several localities, in some of which the condition is desig-
nated by these reports as influenza, the Public Health Service has
received many inquiries indicating a general impression of epidemic
prevalence of influenza throughout the country. While it appears
from unofficial reports that there are localized epidemics of respiratory
infection of varying degrees of severity, most reports indicating a
mild type, official reports to the Public Health Service up to February
11, do not indicate an epidemic prevalence of influenza throughout
the country. While the incidence reported for the first 4 weeks in
January was slightly higher than that for the corresponding period
of 1938 and the 5-year median (see p. 246), it subsequently dropped
below the median figure. The total number of cases of influenza
reported for the country as a whole for the week ended February 11
was 3,802 as compared with 4,310 for the preceding week and with
4,577, the 5-year median for the week. For the first 6 weeks of the
year, 20,877 cases were reported as compared with 18,420 for the
corresponding period last year. The excess number of deaths from
pneumonia is frequently a good index to epidemic influenza prevalence.
The number of deaths from pneumonia for a group of cities scattered
throughout the country, having an aggregate population of approxi-
mately 33,000,000, was 762 for the week ended February 4, as com-
pared with a 5-year average of 992.

PREVALENCE OF COMMUNICABLE DISEASES IN THE
UNITED STATES

January 1-28, 1939

The accompanying table summarizes the prevalence of eight impor-
tant communicable diseases, based on weekly telegraphic reports from
State health departments. The reports from each State are pub-
lished weekly in the PUBLIC HEALTH REPORTS under the section
"Prevalence of disease." The table gives the number of cases of
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these diseases for the 4-week period ending January 28, the number
reported for the corresponding period in 1i8, and the ien number
for the year 1934-438.

DISEASES ABOVE MEDIAN PREVALENCE

Influenza.-For the 4 weeks ending January 28 there were reported
12,765 cases of influenza, or about 10 percent in excess of the incidence
reported for this period in 1938 as well as the 1934-38 median inci-
dence for this period, which is represented by the 1938 figure (11,628
cases). The South Atlantic and West South Central regions reported
rather definite increases-over the normal asonal average inidece
in these regions, while the Middle Atlantic and Mountain regions
reported minor increases. In other regons the incidence was rela-
tively low.
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Smallpox.-Although incidence of allpox (1,548 cases) during
the current 4-week period was only about 66 percent of last year'a
figure, it was nearly twice the 1934-38 median for the corresponding
period. The incidence was normal in regions along the Atlantio



coast, but all other sections of the country continued to report a
relatively high incidence. The disease was unusually prevalent in
Indiana (308 cases), Ohio (126), Iowa (117), Kansas and Minnesota
(97 cases each), Oklahoma (94), Arizona (83), California (71), Texas
(65); more than two-thirds of the total number of cases occurred in
these nine States. The West North Central and East South Central
regions reported very sharp decreases from the incidence during this
period in 1938, and for the regions as a whole the current incidence
was only slightly above the seasonal expectancy based on the 5-year
median.

DISEASES BELOW MEDlAN PREVALENCE

Diphtheria.-The low level of diphtheria in relation to past years
continues. During the first 4 weeks in January, 2,491 cases were
reported, which was approximately 90 percent of last year's figure and
about 20 percent less than the 1934-38 median. The Mountain
region reported a few more cases than might normally be expected,
but all other regions maintained a comparatively low level.

Typhoid fever.-The tvphoid fever incidence was about normal for
this season of the year. The current incidence (458 cases) was approx-
imately the same as the incidence recorded for the corresponding
period in 1938 and about 5 percent below the median incidence for
recent years. All regions except the Middle Atlantic reported a
relatively low incidence.

Poliomyelitis.-During the first 4 weeks of the year 67 cases of
poliomyelitis were reported, which was about 30 percent below the
preceding 5-year median incidence for this period. While the num-
ber of cases reported from the South Atlantic region was not especially
large, it was more than twice the normal seasonal incidence in that
region; in all other regions the situation was quite favorable.

Scarlet fever.-For scarlet fever also the comparison with recent
years was favorable. The number of reported cases (20,581) for the
4 weeks ending January 28 was only about 85 percent of the number
reported for the corresponding period in 1938, which number (23,787)
also represents the median incidence for this period. In the East
South Central region the number of cases was slightly above the
1934-38 median figure, but in all other regions the incidence was
comparatively low.
Measles.-The number of cases of measles reported for the current

period was 36,655, an increase of approximately 18,000 cases over the
preceding 4-week period. All regions of the country contributed to
the increase, which is normally expected at this season of the year.
The number of cases was only about 50 percent of the number reported
for the corresponding period in 1938, but it was approximately twice
the number reported in each of the 2 preceding years. Considering
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the 5 precediig yea, a period which incudes years of both gh nd
low meles incidence, with an average of approimaSily 51,000 cases,
the current inidece is relatively low. The disease appears to be
most prevalent in the West North Central and Pacific regions. The
East North Central, West South Central, and Mountain orons also
reported minor imcreases over the normal seasnal incidence, while in
other regions the numbers of cases were coderably below the
1934-38 average incidence.
Meniazgoooceus meningiis.-For the 4 weeks ending January 28 the

number of reported cases of meningococcus meningitis was 212, as
compared with 377, 542, and 668 for the corresponding period in the
years 1938, 1937, and 1936, respectively. The current figure is less
than 60 percent of the ian incidence (377 cases) for the 5 pre-
ceding years. Each section of the country shared im tbe favorable
situation of thdisease that now eists. For the country as a whole
the icdenoe is the lowest since 1934, when the cases for the period
corresponding to the current one numbered 210.

MORTALITY, ALL CAUSES

The average mortality rate from all causes in large cities for the 4
weeks ending January 28, based on data received from the Bureaua of
the Census, was 12.3 per 1,000 inhabitants (annual basis). The
average rte for this period for the 5 preceding years was 13.5; the
current rate is the lowest since 1932, when the rate was 12.0.

THE FORMOL-GEL REACTION IN RHEUMATIC FEVER:
AN AID IN THE DIAGNOSIS OF ACTIVE CARDITIS

By MARK P. &SULTZ, SurgeOn, and EDTrTH J. Rosz, Asociate Baderiologie,
United States Public Heakh Service

Various alterations in the properties of blood in disease have been
ascribed to coincident hyperglobulinemia. Among these are an
Increased rate of erythrocyte sedimentation and the formation of an
opaque gel in serum upon the addition of formalin (1). It has been
established that variations in the erytbrocyte sedimentation rate in
rheumatic fever, studied by a number of observers (summarized by
Coburn and Kapp (2)), reflect the intensity of the disease. The ob-
servations reported here were made with the object of determiniing
the significance of alterations in the formol-gel reactionin febrile
diseases, particularly rheumatic fever.

This reaction was first described by Gat6 and Papacostas (5) in
1920 and has been found positive in kala-azar (4), schistosomiasis (6),
lymphogranuloma imgminale (1), and various other pathological con-
ditos (10). Reichel et al. (10) have recently reviewed theEuropean
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literature on this subject, and in the present account only the sources
which they have not mentioned are referred to. Under conditions of
the test, upon addition of formalin to normal blood serum no change
in viscosity or transparency is apparent to the naked eye. In patho-
logical sera, gelation with or without opacity may occur. A positive
reaction is invariably associated with hyperglobulinemia, especially
with an increase in euglobulin fraction; but an unidentified qualita-
tive change is also thought to be a factor in promoting the develop-
ment of opacity (4, 1).
The observations which have been made in subacute bacterial endo-

carditis are the most pertinent with respect to the present problem.
Reichel et al. (10) refer to eight independent observers who have
called attention to the great frequency with which the formol-gel reac-
tion is positive in this disease, although their own findings are not in
accord. They attribute this discrepancy to the probability that others
have included, through error, cases of rheumatic endocarditis in the
subacute bacterial endocarditis series, for their own observations, as
well as those of another to whom they refer, indicate that positive
reactions may be obtained in the former condition. Divergent con-
clusions in the literature, particularly those pertaining to the inci-
dence of positive results, may also be attributed to variations in
technique, for the outcome of the test is dependent upon such factors
as the concentration and acidity of the formaldehyde solution, the
temperature, and the length of the period of observation. Various
investigators report an incidence of from 3 to 10 percent in unselected
series of patients. Probably two factors are responsible for the much
higher incidence among our patients: (1) Only individuals with
febrile illnesses were studied. (2) Reactions of less than ++++
intensity were included.
AMethods.-In performing the test, two drops of 40 percent formalin

were added, with shaking, to a test tube of 8 mm. bore containing 1.0
cc. of the serum to be examined. The tube was allowed to stand
at room temperature and the contents were inspected for gelation
and opacity at 5 minutes, 2 hours, and 24 hours (1). Strongly positive
sera develop alterations in physical state at 2 hours and occasionally
at 5 minutes; but the results reported here are exclusively those of the
24-hour reading. The criteria suggested by Gutman and Wise (1)
were observed in estimating the intensity (+ to +++ +) of gelation
or opacity. Serum was obtained by allowing venous blood, asepti-
cally drawn from the antecubital region with a minimum of stasis,
to clot in paraffin-lined tubes at room temperature. In almost all
instances specimens were collected before breakfast in order to obtain
clear serum.
For determination of the erythrocyte sedimentation rate and volume

percent of red blood cells, 5.0-cc. quantities of blood were collected
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in bottles each containing 10.0 mg. of dry potassium oxalate which
had been recrystallized and adjusted in pH as recommended by
Peters and Van Slyke (7). The erythrocyte sedimentation rate was
determined at room temperature by observing the descent during 1
hour of the erythrocyte level in a blood column 20.0 cm. in height
sustained in a vertical tube of 3.0 mm. internal diameter. In about
half the tests, readings were also made at 5-minute intervals during
the hour and in conjunction with hematocrit observations (corrected
for the shrinkage of cells due to the anticoagulant) (8) used in the
calculation of corrected erythrocyte sedimentation rates according to
the method of Rourke and Ernstine (9) These determinations were
made within 3 hours after the blood had been collected.
The sera investigated were from febrile hospital or convalescent

home patients afflicted with various diseases, including rheumatic
fever. Most of those with rheumatic fever, pharyngitis, and scarlet
fever were bled at 10-day intervals until convalescence was established.
The later observations on these individuals were usually made at
their homes. When serial observations were not made during the
course of illness, single specimens were collected from patients with
well established, active, febrile disease or convalescent therefrom.
The occurrence of both gelation and opacity were observed and

recorded, for it has been suggested that the two phenomena are indica-
tive of alterations in serum qualitatively distinct (1, 4). In diseases
of the type we have studied, however, opacity very rarely developed
in any specimen to a relatively greater degree than gelation, and the
former change was seen almost exclusively in sera in which a firm gel
formed. In patients observed repeatedly during the course of their
illness, the sequence of events (evident, at least in part, in each of the
figures presented except Nos. 6 and 9) was usually as follows: As the
disease developed, gelation was the first change observed and opacity
became evident only when firm gels were being formed. Opacity
then increased in intensity with further progress of the disease, and
with convalescence it was first to disappear. This was followed by a
diminution in firmness of the gels formed until, with recovery, neither
phenomenon was present. These observations suggest that, in the
diseases studied, the two alterations in physical state are indications
of a quantitative change in the serum which must be of greater
intensity or extent to result in the development of opacity than is
necessary for gelation. For these reasons, although the occurrence
of both phenomena is indicated in the figures and tables, only the term
"formol-gel" is employed in the text.

Since hyperglobulinemia is an essential factor both for the develop.-
ment of a positive formol-gel reaction and accelerated erythrocyte
sedimentation rates, it is of interest to compare the results of the two
tests on the same specimens of blood. In table 1, compiled from the
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results of 430 exanations in 70 patients with rheumatic fever and
108 controls ill with various other febrile diseases, the incidence of
positive formol-gel reactions at various levels of the erythrocyte sedi-
mentation rate is shown. Among the controls there is a rough
parallelism between the two tests; in sera from blood sedimenting
over 100 mm. in 1 hour, 84.2 percent of the gel reactions were positive,
while all were negative when the sedimentation rate was below 20 mm.
In the rheumatic fever group, on the other hand, this parallelism is
not evident. Although, as in the control group, the incidence of
positive formol-gel reactions is reduced when the sedimentation rate
is relatively slow, it is also lower in association with the most rapid
rates. An explanation of the latter seemingly paradoxical observa-
tion will become apparent when the records of individual patients are
presented later; for in individuals with rheumatic fever very rapid
erythrocyte sedimentation rates are frequently demonstrable at the
onset of illness, although positive formol-gel reactions are not elicited
until later, coincident with the development of signs of active carditis.

TABLE 1.-Positiveformol-gel reactions at various erythrocyte sedimentation rate levels

Control grotup Rheumatic fever group

z. S. R.' level Percent Positive 3 Percent Positive '
Number of tests at Number of tests at
of tests eachlovel Nmber Percent ests eachlel

(1) ((2) (3) (4) (5) (6) (7) (8) (9)

100+ - ____ 19 12.2 16 84.2 36 13.1 13 36.1
70-99 - 17 11.0 12 70.6 24 &.7 16 66.6
40-69--26 16. 8 3 11. 5 42 15.3 25 59.2
20-39 -36 23.2 7 19.4 63 22.9 23 38.7
10-19 -_____________ 24 15.5 0 0 44 16.0 7 15.9
0-9 3 -32 20.6 0 0 66 24.0 2 3.0
All over 9 - 123 '79.3 38 30.9 209 76.0 84 40.2
All _------ 155 100.0 38 24.5 275 100.0 86 40.2

I Erythrocyte sedimentation rate In millimeters per hour.
I Formol-gel reaction+ to ++++ Intensity.
8 Normal range.

When all of the observations (or all in which the erythrocyte sedi-
mentation rate was over 9 mm. per hour) in each group are compared
(table 1), it is evident that positive formol-gel reactions were more
frequently observed in rheumatic fever sera than in control sera,
although the severity of illness as reflected by increase in the erythro-
cyte sedimentation rate was comparable in the two groups (compare
columns 3 and 7, table 1). This is due to the occurrence of more

positive formol-gel reactions at relatively low erythrocyte sedimen-
tation rates in the rheumatic fever patients. In contrast to the con-

trol group, some positive formol-gel reactions appear when the sedi-
mentation rate is less than 20 mm. per hour. The study of individual
records will likewise account for these observations, for in patients
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with severe carditis the formol-gel reaction may remain positive
during recovery when the erythrocyte sedimentation rate has fallen
to low levels.
Table 2 indicates the relative number of patients in each group

in whom strongly positive formol-gel reactions and maximum erytbxo-
cyte sedimentation rates were present. It is apparent that maximum
deviations from the normal, as indicated by both tests, were more
frequent in the rheumatic fever patients. The two groups, however,
are more sharply differentiated by the results of the formol-gel reaction
than by differences in the erythrocyte sedimentation rate. (Compare
column 3 with columns 6 and 7, table 2.) This is probably to be
accounted for by the relatively longer persistence of positive formol-gel
reactions during recovery in patients with severe carditis. Table 2
also indicates that there were relatively more patients in the rheu-
matic-fever group in whom strongly positive gel reactions and very
rapid erythrocyte sedimentation rates were demonstrable.

TABLE 2.-Comparative incidence of patients with strongly positive formol-gel
reactions and maximum erythrocyte sedimentation rates in the rheumatic fever and
control groups

E. S. R.,
++ to ++++ _____

Number gelation +100 mm. +70 mm.
patients +0

Number Percent Number Percent Number Percent

(1) (2) (3) (4) (5) (6) (7)

Controls- 108 19 17.6 19 17. 6 386 33.
Itheumatic fever -_-_-__ 70 33 47.1 27 38.3 88 4.3

Erythrocyte sedimentation rate in millimeters per hour.

The incidence of strongly positive reactions among the controls is
indicated in table 3 and the character of infection in such cases in
table 4. Gonococcal arthritis, sepsis, tuberculous peritonitis, and
scarlet fever accounted for most of the positive reactions. The three
cases of rheumatoid arthritis, in which the test was negative, were not
in a very active stage. With one exception (case 39, table 4), strongly
positive reactions were obtained only from patients extremely ill, with
high fever and rapid erythrocyte sedimentation rate. The courses of
illness in two control patients (cases 18 and 32) are indicated in figure
1. Case 18 was one of uncomplicated scarlet fever in a female 18
years of age. When the patient was first examined, on the 8th day
of illness, rash was still evident and the pharyngitis which was associ-
ated with the onset of the illness had not cleared entirely. At this
early period the erythrocyte sedimentation rate was very rapid and
the formol-gel reaction strongly positive. The latter test became
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negative before the sedimentstion rate had returned to normal levels.
Case 32 is that of a male, 36 years of age, who suffered a mild attack
of scarlet fever, during the course of which there occurred only a
modrate increase in the erythrocyte sedimentation rate and the for-
mdlgel reaction did not become positive. Following tonsillectomy
on the 24th day of illness, however, an extensive cerical cellulitis
developed. eis was followed by an increase in the erythrocyte
sedinentation rate, at which time the formol-gel reaction became
positive. The cellulitis did not fulminate until the patient had been
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TArnz 4.-The character of infection in control patients with + + to+++ ++
formol-gel reactions

Days" Formol-ge test
No. Diagnosis Age Bex duration E. S.11.1lilnem OsiCkation Opacity

1 Hemol. strp. sepdsIs-------- 10 M 20 140 ++++
32 Scarlet fvrplus celluHitis------36 M 87 73 +++ 4
50 Scaret f plus abses ------- 26 F 14 68
18 Scarlet fever -----------18 F 14 132 +
81 Tuberculous peritonitis-------- 9 M 21 79
33 Scarlet fever--------------12 F 18 70 ++ +
2 Strep. viridans sepsis----------10 M 30 100 +++ +39 Measles-----------------15 M 19 27 ++++ T4 Upper respfryaL nfect1on__ __26' M 14 135 +++ +

16 Gonococcal arbrtis.---------20 F 20 103 ++++ ++
22 ---do-----------------26 F 49 91 +++ +
10 ---do-----------------20 F 16 119 ++++
65----do-----------------19 F 26 129 +
77 ---do-----------------22 F 32 100 U
51 Scarletfever-------------- 9 F 14 93 + U34 Pneumonia---------------13 F 24 121 +++ +
35 Tubweru4ous peritonitis---------14 F 18 92 ++ +++
36 Scarlet fever--------------15 M 21 118 ++ .j-j9
8- Osteomyelitis------------- 9 M 43 136 ++++ +++

1 Erythirocyte sedimentation rate In milimeters per hour.

Of the 70 rheumatic-fever patients, 33 developed strongly positive
(++ to +++ +) formol-gel reactions during the course of observa-
tion. These may conveniently be d'ivlided into three groups:

1. Sixteen with severe persistent carditis without arthritis, of
whom three died and four developed subcutaneous nodules. In other

DAYS 5 go Is 20 25 30 35 40 47 839103
1021I

1100
hI99-

1 00

Fiouna .2.

groups, there were no fatalities and no instances of nodule formation.
2. Ten with severe arthritis, all of whom escaped with minma

cardiac damage. Only two patients of this group were under 13
years of age.

3. Seven with definite axthritis and carditis. Neither arthritis nor
carditis was of extreme severity; but four developed auscultatory sin
of permanent valvular damage.
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Examples from each of these groups are shown in the accompanying
figures.

GROUP 1

Figure 2 presents the course of illness in a male 21 years of age who
had suffered rheumatic fever with arthritis at the age of 14. He
entered the hospital complaining of precordial pain and shortness of
breath of a few days' duration. At that time signs of aortic valvular
insufficiency were demonstrable, and they persisted during the period
of observation. Slight dependent edema with hepatic enlargement
was present for the first 3 weeks, but evidence of cardiac decompensa-
tion disappeared with rest and digitalis. Precordial pain was a per-

sistent complaint even after compensation was established. The
temperature did not rise above 1020 F., and the erythrocyte sedimen-
tation rate was not observed to exceed 100 mm. fall in 1 hour. The

DAYS 5 10 15 20 25 30 35 40 45 50 55 60 65 86 1031 19
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FIGURE 3.-P. R. -P-R interval in 1/100 seconds; C. H. B.-complete heart block.

patient was comfortable except for precordial pain and generally did
not appear to be severely ill. The formol-gel reaction remained
strongly positive to the 103d day of illness. By this time the erythro-
cyte sedimentation rate was but slightly above normal and the patient
was afebrile and entirely comfortable.

Figure 3 indicates the course of illness in a female 29 years of age
who gave no history of previous rheumatic fever. Complete heart
block developed suddenly 5 days after the onset of acute pharyngitis,
and persisted for 24 hours. Thereafter, the P-R interval showed
varying degrees of prolongation until after the 57th day of illness.
Serofibrinous pericarditis developed but regressed after the4Othday. A
precordial systolic murmur of varying intensity was constantly present.
There was moderately severe polyarthritis appearing about the 12th
day, but this was promptly relieved by antipyretics. A mild degree
of cardiac decompensation was evident, but it was not present after
the 45th day. The erythrocyte sedimentation rate did not rise above

255



Februa 17, 1 256

85 mm. per hour; and although there was little fever after the first 2
months of illrness, the formol-gel reaction was strongly positive for over
100 days.
Figure 4 illustrates the course of events in a female 13 years of age.

There was no history of antecedent rheumatic fever when the patient
entered the hospital complaining of fever, anorexia, and a cutaneous
rash of several weeks' duration. A few days later, rheumatic subcu-
taneous nodules were identified, with the subsequent appearance of
gaRlop.rhythm at the apex, cardiac dilatation, and electrocardiographic
changes. There was no arthritis, and the patient remained quite
comfortable. The temperature rarely exceeded 1000 F., and the
erythrocyte sedimentation rate rose above 40 mm. per hour only on
one occasion. The formol-gel reactions first became strongly positive
after signs of active carditis had appeared and had not become negative
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0i CITY - - * 4* + +4+-- i 1 W

w 0
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Fioaux 4.

by the 155th day of illness although the erythrocyte sedimentation rate
had fallen to within normal lmits by that time.

In figure 5 the course of a first attack of rheumatic fever in a male
8 years of age is shown. Following mild arthritis about the 15th
day, there was general improvement until the 30th day, when gallop
rhythm followed by evidences of pericarditis developed. The sedi-
mentation rate, which had been elevated previously, again rose; but
the formol-gel reaction first became positive at this time. Signs of
carditis did not persist beyond the 54th day, and the child became
subfebrile. A loud, systolic, precordial murmur developed but
rapidly diminished in intensity after the 60th day. With signs of
improvement, the erythrocyte sedimentation rate remained rapid,
but the formol-gel reaction became only questionably positive.

Figure 6 presents the course of events in a male 11 years of age
during a stay of 38 weeks in a convalescent home, where he was
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admitted while rcovering from a first attack of rheumatic fever
beg 6 weeks previously. For the first 7 weeks he gained rapidly
in weight and a coarse systlic mwur gradually decreased in inten-
sity. During the 7th week there wee oexia and malaise but no
diagnostic symptoms appeared. From that ime herin bed

DAYS 5 10 20 25 30 35 404 50 55 6 106

~~~~~~I I I I e \ i I I I 1~

.'0+

GELATION :+Ntei
P6RC^AROL RUO + + +
GALLOP RYTHM + + ++ + + +
ATHRITIS

Fisuax 6.

until the 21st week. During this period, there was slight fever, and
the precordial murmur increased markedly in intensity. Although
no more definite signs of rheumatic activity could be elicited, no other
inflammatory process could be found to account for the illness.
Unfortunately, facilities for electroardiographic and roentgenologic

r 5 10 - 5 20 25 30 3S

-.F4_ ~ -~~ _

GELATION4 4**W1 +*+ -± ***
* WEEKS 1N A CONVALESCENT HOME

0xaIntion were not available. The erythrocyte sedimentation rate
did not rise above the normal level, but the formol-gel reaction became
positive in the second week of this probable relapse and did not become
negative until weight gain was again noticeable. From this point
the precordial systolic inurmur decreased in intensity and there was

less fever. This case constitutes an exception, for it is the only one
in which positive formol-gel reactions were obtained although the
erythrocyte sedimentation rate remained within normal levels during
the entire period of observations. For this reason, and because incon-
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trovertible proof of the existence of active carditis could not be
obtained, this case was not included in the series of 70 rheumatic-
fever patients which were the subject of numerical analysis above.
The examples which have been presented indicate the typical find-

ings in a group of patients with severe carditis. The formol-gel
reaction frequently remained negative during early stages of the
illness, although the erythrocyte sedimentation rate might become
greatly accelerated. Positive reactions were frequently not observed
until after evidences of active carditis became apparent. These
relationships may explain the relatively low incidence of positive
formol-gel reactions at high rates of erythrocyte sedimentation
noted for the rheumatic-fever group in table 1. Frequently, with
apparent recovery, the formol-gel reaction in this group of patients

5 0 5 20 25 30 35 40 45 50 55 60 65 95 1309I aTT0XI , t 1H 11* *
ARTHRITIS 4414H***+ *11*i**+ + + -tI*t3+++
t NODOSUM * IINW4I*43*04* + 4*1*4+

FIGuRE 7.-Nodosum-erytbema nodosuin.

remained strongly positivekalthough the erythrocyte sedientation
rate approached the normal limits, and occasionally the former test
remained positive although the sedientation rate was no longer
elevated. This fact may account for the occurrence, noted above, of
more positive formol-gel reactions at relatively low erythrocyte
sedientation rates in the rheumatic fever than in the control group.

GROUrP 2

In a second group of rheumatic-fever patients, chiefly adults, in
which strongly positive formol-gel reactions were observed, there was
severe arthritis. One such instance was that of a female 28 years of
age (fig. 7) who developed severe and persistent arthritis with recur-
ring erythema nodosumn. In this group of cases, as among the controls,
a positive formol-gel reaction, when present, developed early in the
course of illnes but did not persist into convalescence and was never
Observed when the erythrocyrte sedientation rate had fallen below
30 mm. per hour.
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In a third group of rheumatic-fever patients in whom strongly
positive formol-gel reactions were observed both arthritis and carditis
were present with moderate severity. In these individuals the reaction
sometimes became positive early, especially when arthritis was an
outstanding feature. Frequently in children, however, strongly
positive tests were first observed coincident with the second rise of the
"saddleback" temperature curve not uncommon in rheumatic fever,
or after the presence of active carditis had become evident. An
exampe illustrated in figure 8. This patient, a male 8 years of age,
developed in a first attack migratory arthritis of intermediate severity.
Upon admission to the hospital with moderate fever and a rapid
erythrocyte sedimentation rate, the formol-gel reaction was weakly
positive but became strongly positive at the time of a secondary
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FIGURE 8.

temperature rise, by which time the erythrocyte sedimentation rate
hd fallen sharply. With continued- fall of the rythrocyte sedimen-
tation rate, the formol-gel rewtion became questionably positive.
After the secondary rise in temperature, signs of aortic valvular
insufficiency were present for several days.

GROUP 4

In 37 of the 70 rheumatic-fever patients only negative or ftly
positive formol-gel reactions were obtained. These were for the most
part mild cases. None of them showed signs of severe caditis and
none developed impairment of cardiac reserve. The only persisting
sign of cardiac damage in any were precordial systolic murmurs in 19.
However, 6 of the patients in this group, all children, suffered rather
severe, extensive arthritis. One example is demonstrated in figure 9.
This first attack of rheumatic fever developed in a female aged 7, with
a very high fever, greatly accelerated erythr6cyte sedimentation rate,
and persistent arthritis which was incompletely relieved by antipy-
retics. Many joints were involved and large quantities of exudate
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were present in the knee joints. Except for faintly positive formol-gel
reactions at the outset, the results of this test were negative.
With over one-half of the observations the red blood cell volume

was also determined, which permitted calculation of the erythrocyte
sedimentation rate corrected for the degree of anemia. This was done
in view of the possibility that a closer correlation might be established
between the corrected erythrocyte sedimentation rate and the formol-
gel reaction than was observed between the latter and the uncor-
rected rate. When the findings in this series of cases were compared
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with reference to the corrected erythrocyte sedientation rate, how-
ever, the general conclusions were unchanged. In view of this fact,
the results are presented here with relation to the uncorrected sedi-
mentation rate in order to include the maximum number of obs'erva-
tions. That in this series of observations the formol-gel reaction
should bear approximately the same relationship to both corrected
and uncorrected erythrocyte sedimentation rates is probably due to
the fact that no severe cases of anemia were included. We have
found, indeed, only negative or questionable positive formol-gel
reactions in association with very rapid uncorrected erythrocyte sedi-
mentation rates in patients profoundly anemic when corrected rates
are within normal limits. Three such samples, two of microcytic
and one of macrocytic anemia, are presented in table 5.
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TABLE 5.,-The formol-gel reaction in three cases of anemia

VoueUnoor- Cor- Formol-gel
Case No. -R. B. C.' HbOl,2 tV re1ted rected M. C. V. M. C.H. M.C.GM. 100 cc. ? B'.S.ER. 5.S. Gel.. pc

- ~ ~ I - 1--__
95------ ISt L 59 17.8 60 Q. 15 n1.7 22 6 31.4 i4
93 ------ 1.7 4.12 1235 84 0.25 72.6 24 2 33.4 E E
39- - 1. &25 16.7 63 0.35 110.0 84.0 31.0 _ _

The erythrocyte sedimentation rate is Indicated, uncorrected for degree of anemla In millimeters per
hour, and corrected for the degree of anemia in millimeters per minute.

X Erythrocyte count in millions.
2 Hemoglobin in grams per 100 cubic centimeters by the Newcomer method.
*Upperlimit of normal.
M. C. V.-mean corpuscular volume in cubic micra.
M. C. H.-mean corpuclar hemoglobin in micro microgams.
M. C. H. 0.-mean corpuscular hemoglobin conoentration in percent.

DISCUSSION

It is evident that, among the control patients ill with various
febrile diseases, the formol-gel reaction was positive only in cases of
severe illness. In these instances, furthermore, a parallel was demon-
strable between the degree of erythrocyte sedimentation rate accelera-
tion and the occurrence of positive formol-gel reactions. The results
in adult rheumatic-fever patients severely ill with arthritis were
similar. Patients with rheumatic carditis, on the other hand, reacted
differently in two particulars: (1) Strongly positive formol-gel reac-
tions were observed in individuals without obvious severe illness, with
relatively little fever and with but slightly increased erythrocyte
sedimentation rates, and (2) during the course of illness the occur-
rence of positive formol-gel reactions did not parallel that of most
rapid erythrocyte sedimentation rates. In cases of rheumatic carditis
the formol-gel reaction frequently became positive as the erythrocyte
sedimentation rate-was declining but coincident with the develop-
ment of signs of active carditis. ¢ Furthermore, this test remained
strongly positive in some instances while the erythrocyte sedimenta-
tion rate returned to normal levels.
These findings suggest that observation of the formol-gel reaction

in rheumatic fever may prove of value. A strongly positive result in
children, or in adults in the absence of arthritis, is suggestive of active
carditis even in the presence of a relatively slow erythrocyte sedimenta-
tion rate. Upon the basis of the evidence now available, persistently
negative reactions, although in association with increased erythrocyte
sedimentation rates, indicate that severe carditis is probably not
present and may be considered of favorable prognostic import. In
some instances this test appears to be a more delicate index of con-
tinued rheumatic activity than acceleration of the erythrocyte sedi-
mentation rate because positive reactions may be obtained after the
sedimentation rate has returned to normal levels.

1197770-39-2
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Although the formol-gel is not a sensitive in indicating the onset of
tissue-iimtative proesses " the erythrocyte sedimentation rate, it
apparently posse certain peuliar advantages. Whereas the
sedimentation rate may be retarded by thepresence of cardiac decomn-
pensation and, as a result, indicate slow rates which may be mislead-
ing, the gel reaction, in the observations previously described,
remained strongly positive in -seveal instances ater the onset of car-
diac decompensation. For the fonnol-gel reaction, furthermore, only
blood serum is required, and the test may be performed several days
after the specimen is collected. Under circumstances which preclude
the use of anticoagulants in controlled concentration or observations
of the sedimentation rate within 3 hours after collection of the blood,
therefore, the foneol-gel reaction may be of value as a practical sub-
stitute. Moreover, unless the red blood-cell volume is determined and
the erythrocyte sedimentation rate corrected for the degree of anemia
a false interpretation of acceleratMd rates may be made. We have,
however, not found the formol-gel reaction positive in cases of severe
anemia with very rapid uncorrected sedimentation rates when the cor-
rected rates were within normal limits.

CONCLUSIONS

1. In vious febrie diseae processes m which the eythrocyte
sedimentation rate is accelerated, treatment of the blood serum with
formalin may induce gelation and opacity. Of thesetwo changes in
physical state of the serum, gelatiun is-the more sensitive indicator of
departures from the normal. On the other hand,-opacity appears to
develop as an attribute of only the more strongly positive gel reations.

2. In patients with various febrile diseases of the types investigated
here (except rheumatic fever) a parallel is demonstrble between the
erythrocyte sedimentation rate and the results- of the formol-gel
reaction in that the incidence of positive gel reactions varies directly
with the degree of erythrocyte seiimentation rate aceleration.
Furthermore, in such cases the formol-gel reactions are uniformly
negative unles a certain degree of erythrocyte suspension istability
is present.

3. In children or in adults with rheumatic rditis, unique results are
demonstrable. Early in the course of illness negative formol-gel
reactions are frequently assocated with very rapid sdimtation
rates. Iater, upon the development of active carditis, positive gel
reactions often appear when the erythrocyte sedimentation rate has
fallen from the original high rate. With convalesoenoe, the erythro-
cyte sedimentation ra usually drops to very low level while the
formol-gel reaction may nemn stronl positiv

en
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4. The findings in adult rheumatic fever patients with arthritis un-
complicated by severe carditis are similar to those in other febrile
diseases. In rheumatic children, regardless of the presence of arthritis,
strongly positive gel reactions are observed only when severe, active
carditis is present.

5. These observations suggest that the formol-gel reaction may be a
valuable additional aid in determining the presence of active rheumatic
carditis in patients known to be suffering from rheumatic fever.
Strongly positive reactions in children or in adults without arthritis
suggest the presence of active carditis. Negative results, on the
other hand, indicate the absence of severe carditis and are of favorable
diagnostic import. In those occasional instances in which positive
gel reactions persist longer than elevations in the erythrocyte sedi-
mentation rate, this test may provide the only evidence of continued
rheumatic activity warranting continued limitation of physical
activity.

6. The formol-gel reaction is apparently not influenced, as is the
erythrocyte sedimentation rate, by the presence of cardiac decompensa-
tion or anemia.
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THE CONCENTRATION OF GLUTATHIONE IN THE ERYTH-
ROCYTES OF PATIENTS WITH RHEUMATIC FEVER

By MARK P. SCHULTZ, Surgeon, United States Public Health Service 1

In patients with rheumatoid and osteoarthritis, the cystine content
of the fingernails is reduced (1, 2), and the degree of reduction can be
correlated with the severity of the disease as indicated by the erythro-
cyte sedimentation rate (3). In view of the many similarities between
rheumatoid arthritis and rheumatic fever (4), the demonstration (in
preliminary investigations) of analogous alterations in the latter
disease (6) is a compatible finding. The interpretation of these obser-
vations is not clear. The occurrence of cystine as an integral com-
ponent of the tripeptide glutathione, however, suggests that a coinci-
dent quantitative alteration with respect to the latter compound
might be present. Glutathione is thought to be an essential factor in
intracellular oxidative processes (6, 7) and evidence has been presented
which indicates that a quantitative sufficiency is necessary for the
preservation and utilization of ascorbic acid in the body (8, 9).

Since there is no agreement that an ascorbic-acid deficit is an essen-
tial factor in the pathogenesis of rheumatic fever (10, 11, 12, 13, 14,
15), the fact that such a deficiency mediates the induction of cardiac
lesions in guinea pigs which somewhat resemble those of rheumatic
fever (16, 17, 18, 19, 20) suggests the possibility of an endogenous
abnormality of ascorbic-acid metabolism in this disease. The con-
ceivable significance of glutathione in this connection is evident.
Although no characteristic alterations of the concentration of

reduced glutathione in the erythrocytes of patients with chronic
arthritis are demonstrable (21, 22), the subject has been considered
worthy of investigation in patients with rheumatic fever. The pur-
pose of the present study, therefore, is a comparison of the relative
levels of total and oxidized glutathione concentration in the erythro-
cytes of patients with rheumatic fever with those in patients with
other febrile diseases.

In blood all but a trace of the glutathione is contained in the erythro-
cytes (6, 23, 24, 25), and in venous blood during health it is almost
entirely in the reduced form (26, 27, 28). There is agreement that in
secondary anemia, although the total glutathione concentration in the
whole blood is reduced, it is increased in the erythrocyte fraction
(6, 23, 27, 28, 29, 30, 31), while the converse is demonstrable in
polycythemia (28, 30). In pernicious anemia (6), myelogenous leu-
kemia (28, 29), Addison's disease (29), and phenylhydrazine poisoning
(6, 27), high concentrations of glutathione in the erythrocytes have
been reported. In other diseases and conditions, including neoplasms,
diabetes, pregnancy, toxemias of pregnancy, nephritis, gallstones,

I With the technical assistance of Mr. a. F. Butler.
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gout, pulmonary tuberculosis, mental diseases, obesity, pneumonia,
cystinuria, myxoedema, hypertension, asthma, liver damage, grippe,
and chronic arthritis (21, £2, 28, 29, 30, 31,2, 33), characteristic altera-
tions in the reduced glutathione content of the new blood have usually
not been found. Low values have been reported, however, in hyper-
thyroidism (£2), diabetes (31, 84), and obstructive jaundice (31).
The levels of glutathione in the blood are very stable (35, 36) and but
slightly affected by such physiological factors as age (36), sex, race
(30), or the taking of food (6, 28), but reduction of oxygen tension of
the respired air results in an increase in the reduced glutathione with a
decrease in the oxidized fraction (6, 26, 27). There are conflicting
reports on the effect of exercise (6, 8, 21, 28). Usually, it is found that
cardiac decompensation is without influence either upon the total
amount of glutathione in the erythrocytes or upon the partition between
oxidized and reduced fractions (28, 30, 34), although characteristic
changes (21, 34, 38) have been described. Similarly, the presence of a
fever is reported as being without effect (30, 37) or causing increase in
the total glutathione (39, 40).

METHODS

Inasmuch as these observations were made in conjunction with
other investigations, blood samples were obtained before breakfast,
although this precaution is presumably uinnecessary (6, 28). Total
and oxidized glutathione were determined by the method of Wood-
ward and Fry (28). The blood was laked and the proteins were
precipitated with sulfosalicylic acid at the bedside. Specimens were
then kept in a portable refrigerator and examined at the laboratory
within 4 hours. According to the originators of this method, samples
remain stable under these conditions. Since the glutathione of blood
is present almost exclusively in the erythrocytes, the results have
been expressed (after the system employed by Senturia (22)) in milli-
grams per 100 cubic centimeters of red cells.

Five-cc. quantities of blood for the determination of the erythrocyte
sedimentation rate and the red-cell volume were placed in bottles
each containing 10 mg. of dry potassium oxalate recrystallized and
adjusted in pH in the manner recommended by Peters and Van Slyke
(41). The corrected erythrocyte sedimentation rate was determined
by the method of Rourke and Ernstine (42), and hematocrit readings
were adjusted for the shrinkage of cells due to the anticoagulant
used (43).

Patients with rheumatic fever and other diseases (chiefly febrile)
were examined. In order to minimize the influence of incidental
factors said to affect the blood glutathione level (28, 30, 34), those
who had not been at rest in bed for several days or who suffered any
degree of cardiac decompensation were excluded from the series.

265
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RESULTS

The results of 46 observations in 19 patients with rheumatic fever
and 26 with various other diseases are shown in table 1. Two afebrile
patients were included, 1 with pernicious anemia and 1 with myelo-
genous leukemia, for high blood glutathione values have previously
been reported in these conditions (6, 28, 29). Our findings are in
accord (observations 39 and 82, table 1), and further demonstrate, in
the patient with pernicious anemia, a drop in both total glutathione
and the oxidized fraction (observation 60, table 1) after treatment
which induced considerable clinical improvement without causing the
red blood-cell volume to reach normal.

TABLE 1.-Total and oxidized glutathione content of the erythrocytes
in various diseases

Cor-
Tern- rected TtlOiie

Dy pera- ery- Volume Toutal OxidiaeObsw- ~~~~~~dura- tureaAne thofpecn thione thionevation Age SexDiagnosisthe cedent cyte ofhry- (mg. per -(mg. pervaton AgtSxiianon time of fever1 sed-thoNo. Ill~~~~~~~~~nessobser- menta- cytes 100 (cc. 100 cc.

vation tion R.B.C.) R.B.O.)
rate 2

89 25 F Pernicious anemia- (?) 98. 6 _ 0. 50 16.7 148.2 7.3
(cf. observation No.60)

82 12 F Myelogenous leukemia.. (?) 99.0 + - 14. 5 144. 2 3 21.5
62 20 F Rheumaticfever- 33 99.0 ++ 0.60 23. 6 127.4 2.
85 14 F Tuberculous peritonitis 18 102. 0 ++++ 1.20 29. 4 117.3 29.3
75 20 F Sepsis -40 104 0 ++++ 1.00 21.0 117.0 210.6
41 7 M Pneumonia -7 102. 5 ++++ 2. 10 30. 1 116.1 .5
65 19 F Rheumatic fever-__ 19 99.0 +++ ++++ 3L 9 113.0 11.3

(pregnant 8 mo.)
60 26 F Pernicious anemia after

treatment -() 98. 6 - 1. 35 21.0 112. 6 I.1
61 20 F Rheumatoldarthritis.... 30 99.6 ++ .75 29.0 112.6 1.9
71 22 M Rheumatic fever - 89 99.6 +++ 2.20 42.7 103.4 2 1
40 is F Gonococcalarthritis 30 9& 6 ++ 2.24 40.3 101.2 2 1
62 9 M Scarlet fever -23 99.5 ++ .60 40.7 99.4 12 0
49 11 M Rheumatic fever - 50 98.6 ++ 1.60 84.9 96.0 .9
51 9 F Scarlet fever -11 100.0 +++ 1.70 40.0 95.3 3.8
29 56 F Rheumaticfever- 90 102.0 ++++ 1.80 31.2 94.98 21.7
83 16 M - do -39 98.8 ++++ 1.95 35.9 94.9 3.5
88 20 F Acute nephritis-30 99.0 +++ 1.20 34.0 94.6 16.4)
84 14 F Pneumonia -24 99.0 ++ 2.05 30.9 92.9 .B
70 16 F Rheumatic fever- 10 103.2 ++++ 1.70 30.7 91.3 3.8
42 11 M - do -54 100.0 +++ .97 34.5 90.9 p7.0
74 16 F - do - 12 103.0 + ++ 1. 60 80. 1 90.6 4.0
26 12 M - do- 45 99.2 ++++ 1.75 84.1 90.4 5.4
44 11 F - do -11 100.8 ++ 1.72 34.9 90.2 .B
45 20 F Gonococcal arthritis 14 98.6 ++ 1.85 34.9 90.0
43 9 M Pharyngitis -15 100.0 +++ 2.05 85.6 89.4
66 11 F Rheumatic fever- 20 100. 5 ++ 2.00 33.4 87. 1 1.
23 11 M - do - _ 60 98.6 ++ 1.50 34.1 83.7
56 9 M Scarlet fever -14 98.6 ++ 1.10 39.2 83.3 8
19 11 F Pharyngitis -8 99.0 ++ 1.55 41.0 83.2 6.8
25 -- Pneumonia -2 104.0 ++++ 2.00 40.3 82.1
76 20 F Rheumatoid arthritis 85 98.6 ++ 1.20 86.0 81.7 A
59 16 M Rheumatic fever - 55 98.8 ++++ . 65 36. 2 81.4
22 9 M Upper respiratory Infec-

tion -28 99.2 + .50 38.5 79.5 .5
54 6 F Scarlet fever - 2 99.0 + .50 39. 9 80.2 .5
37 6 F do -12 99.2 +U++ 1.55 38.1 79.3 8.5
28 16 M Rheumatic fever- 33 98.8 +++ 1.90 84.9 79.1 210.
64 12 M - do -67 99.1 +++ 1.15 88.8 78. 3 2.1
46 5 M Pneumonia -3 104.0 ++++ 1.70 30.5 78. 1 1. 9
53 7 M Scarlet fever -46 98.6 + + 1.02 42.1 74.6 2.8
55 8 M - do -12 98.6 1.09 41.4 73.1 .5
58 14 M Rheumatic fever- 107 98.6 + + 1.00 39.9 71.5 .7
21 14 F Subacute nephritis _- 87 100. 0 ++ .60 39.2 69.9 1.4
67 7 M Rheumatic fever - 55 100. 5 + + 1. 80 36.3 69.6 . 4
89 13 M - do -7 99.0 .62 40.8 68.4 4.Q
24 5 M Pneumonia -8 101.0 + + .90 41.8 60.4
68 18 M Pulmonary tuberculosis 88 48. +++++ .82 42.8 60. 1 4.2

I+ to ++++, indicating the relative degree of fever. Patient died.
I In millimeters per minute.
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In febrile patients, the total glutathione concentration in the
erythrocytes varied from 60.1 to 127.4 mg. per 100 cc. No correla-
tion was apparent between the total glutathione level, clinical diag-
nosis, degree of fever, and the erythrocyte sedimentation rate. The
oxidized fraction varied from 0.5 to 21.7 mg. per 100 cc. of erythro-
cytes, and the results likewise were not susceptible of correlation with
the various factors enumerated. Of the 11 patients with an oxidized
glutathione fraction of 7.0 mg. percent or over, however, 6 died
(over 50 percent), and these constitute the only deaths in this group
of patients. Since all the survivors were observed until convalescence
was established, a poor prognosis is demonstrably associated writh a
high concentration of oxidized glutathione in the erythrocytes.

CONCLUSIONS

1. The concentration of glutathione (total and oxidized fraction)
in the erythrocytes of patients with various febrile diseases including
rheumatic fever was determined.

2. No correlation could be established between the values for total
glutathione and the clinical diagnosis or any characteristic of the
disease process in these patients.

3. In accord with previous observations, a high concentration of
glutathione was found in the erythrocytes of patients with pernicious
anemia and myelogenous leukemia.

4. The mortality rate was high from various causes among those
patients in whom the oxidized fraction of glutathione in the erythro-
cytes was greatly increased.
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PROVISIONAL MORTALITY AND NATALITY SUMMARY
FOR 1938, BY STATES

There is presented in the accompanying tables the first published
annual sum ary of birth, death, and inft mortality data, by States,
for 1938, recently issued by the Bureau of the Census.1 These tables
give the total numbers of births, deaths, and infant deaths by the
individual States and four cities for 1937 as well as for 1938, and
rates based thereon. With respect to these data the Census Bureau
presents the following explanation and comment:
These annual totls are based on the reports sent monthly during

the year to the Bureau of the Census by the State and city health
offices. Reports are made by telegraph on the 25th day of each
month. They give the number of birth, death, and infant-death
certificates (exclusive of stillbirths) received in the State office since
the 25th day of the preceding month. The city reports are for the
ecdendar month. Under the above definition, the tabulated figures
include all certificates received during the stated period, without
regard to date of occurrence.
For purposes of comparison, the reported number of births, deaths,

and infant deaths in 1937, as taken from the final tabulations of the
Bureau of the Census, is also shown.
The correct interpretation of the curet figures given in this report

requires a knowledge of the method of collection. In the various
States birth and death certificates are filed with registrars in county
and city registration districts. By State law these certificates must
be mailed to the proper State office on or before a specified day of
each month, generally the 15th. (The cities shown separtely in
this report are independent registration units and receive certificates
daily. They do not send these to the State offices.)
In a registration system reaching down into thousands of local areas,

many certificates are not forwarded to the State office promptly.
Nevertheless, certificates for the bulk of births or deaths occurring
in any month are received by the State offices before the 25th of the
foMowing month. For example, death certificates received between
December 26, 1938, and January 25, 1939, will include a large majority
of the deaths occurring in December. The certificates received will
not inDlude sme which should have been filed during this period, but
will include as a compensating factor a number of delayed certificates
for previous months.
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EVALUATION OF CURRENT DATA

The correspondence between the number of certificates received
and currently reported for 1937, and the number of births, deaths,
and infant deaths which actually occurred in 1937 can be evaluated
by a comparison of the birth, death, and infant-death rates for 1937,
computed from the proisional figures, with the same rates as com-
puted on the basis of the final tabulated figures for 1937. (The birth
and death rates are based on the population of the United States
and of each State, estimated as of July 1, 1937, by the Bureau of the
Census. It should also be mentioned that the annual rates for certain
States and cities are based on incomplete reports. Illinois reported
for 7 months, 1937 and 1938; South Carolina, 8 months, 1938; Penn-
sylvania, 10 months, 1938; Virginia, 11 months, 1937 and 1938;
Louisiana and Minnesota, 10 months, 1937; Alabama, Delaware,
District of Columbia, New Yoik, North Dakota, and Oregon, 11
months, 1937; New Orleans and Boston, 10 months, 1937; and Balti-
more and New York City, 11 months, 1937.)
Comparison of the provisional and final rates for 1937 indicates

that the former figures gave very close approxmations to the correct
final birth, death, and infant death rates for the entire United States.
(The provisional birth and death rates for the United States are based
on data from 42 States; the provisional infant death rate is based on
data from 40 States.) The final and provisional birth rates were 17.0
and 17.1, respectively; the final and provisional death rates were 11.2
and 11.1, respectively; and the final and provisional infant death rates
were 54.4 and 54.2, respectively. Similar comparisons of the 1938
figures are not yet possible, but the 1937 approximations should aid in
evaluating the provisional 1938 rates for the United States.

Similar comparisons may be made between the final and provisional
1937 rates for the individual States. In many States the correspond-
ence is very close. For some States, however, the discrepancy be-
tween the provisional and the final rates is too large.
There is reason to believe that the provisional figures for 1938 are

at least as accurate as those for 1937, and for certain States probably
more nearly the final figure. As the current reporting procedures
become more familiar, the Bureau of the Census states that it will be
able to give, upon a current basis, increasingly accurate birth, death,
and infant-death rates for the United States and for the individual
States. These current data will be of especial value to persons
interested in public health and vital statistics.
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Number of deaths (exclusive of stillbirths) and death rates, 1938 and 1937

Number Rate per 1,000 estimatedNuimber ~~~~population
Area Provisional 1 Final Provisional 1 Final

1938 1937 1937 1938 1937 1937

United States -1,208,438 1,090,010 1,450,427 10.7 11. 1 11.2

Alabama- 30,316 3 28,641 30,843 10. 5 10.8 10.7
Arizona -,5 54 6,878 6, 919 13.5 16.7 16.8
Arkansas (3) (3) 18,364 (3) (3) 9.0
California -76,304 80,314 80,256 12.4 13.1 13.0
Colorado -- 12,565 13,994 13,833 11.7 13.1 12.9
Connecticut (3) (3) 17,892 (3) (3) 10.
Delaware-3,147 3,088 3,290 12.1 12.8 1.
District of Columbia -8,039 7,740 8,727 12.8 13.5 13.
Florida -20,740 20,820 20,960 12.4 12.5 12.
Georgia -33, 565 33,484 84,446 10.9 10.9 11.
Idaho---------------- 4,573 4,852 4,752 9.8 9.8 9.Illinois-------------- 48, 116 47,303 87,739 ' 10.4 3 10.2 11.Ikndiana -8,392 40,692 40,9 11.1 11.7 11.
Iowa-26,729 26, 538 26,485 10.5 10.4 10.
Kansas - 18,594 19,298 19,204 10.0 10.4 10.
Kentucky-28,514 30,019 30,899 9.8 10.3
Louisiana - 24,604 2 20,077 25,010 11.5 11.2
Maine - 10,319 11,316 11, 465 12.1 13.2 is.
Maryland- 20,880 21,814 22,083 12.4 13.0 13.
Mabachusetts- () (5) 52,248 (3) (3) 11.
Miehigan-50,480 63,325 53,472 10.5 11.0 11.
Minnesota - 26,324 21,073 26,905 9.9 9.*5 10.
Mississippi -(3) (3) 23,856 (3) (J) IL
Missouri -42,907 45,256 44,974 10.8 11.3 11.
Montana - _- -5,6f83 6,125 6,128 10.5 11.4 1
Nebraska -_ 12, 55 13,606 13,199 9.2 10.0
Nevada-_1,262 1,190 1,322 12.6 11.8
NewH,ampshire6,443 6,759 6,528 12.6 13. a I
New Jersey -43,601 44,830 45,003 10.0 10.3 I
New Mexico-5,659 6,270 6,422 13.4 14.9
New York-147.121 2 137,837 153,772 11.4 211.6 IL
North Carolina - 33,765 34,100 33,981 9.7 9.8 .
NorthDakota - _- -6,138 ' 4,828 5,440 7.3 '7.5 7.
Ohio - 73,506 77,506 80,189 10.9 11.5 1L
Oklahoma ------------- 20,076 21,M3 21,313 7.9 8.
Oregon - 11,733 '10,907 12,341 11.4 '11.6 it.
Pennsylvania - 88,373 (3) 114,949 310.4 (3) 1 1
Rhode Island - 8,226 8,320 8,334 12.1 12.2 12.
South Carolina-' 213,635 (3) 20,540 5 11.0 (3 1.
South Dakota- 5,405 6,070 5,959 7.8 8.8 B6
Tennessee -3 _0,494 (3) 80,232 10.5 (3) 10.
Texas - ---------------------- 60,532 64,587 65,448 9.8 10.5 10.
Utah-4,766 4,922 4,989 9.2 9.5 9.
Vermont _- 4,635 4,886 4,981 12.1 12.8 18.
W ashin n -18 26,672 928,306 81,0119 210.28 11.4 11.
Vir gtoni -6 18,562 19,032 19,,094 11.82 11.5 11.West Virginia -17,408 18,169 19,190 9.3 9.7 10.
Wisconsin -30,301 81,118 81,973 10.4 10.6 10.
Wyoming- 2,221 2,457 2,430 9.5 10.5 10.*
New Orleans -8,006 '6,578 8,044 (4) (4)
Baltimore -11, 090 210,251 11,789 (4) (4)
Boston - 10,818 '9,109 11,644 (4
New York City-73,775 68,896 77,206 4 (4)

1 Based on telegraphic reports.
2 Incompletely reported; see text.
3 Data not reported.
4 Rates not available; no estimated population.



February 17,139 272

Number of births (exdlusive of stizUbrths) and birth rates, 1938 and 1937

Numbew Raft per 1,000 estimatedpopulation

1l936OI1937 1937 1938 1937 I ____7
United States ---------_.---- - 2,024,052 1,6M083 2,20 ,337 17.9 17.1 17.0

Alabama- -------- 63,053 '58,632 61,6U 21.8 '21.1 21.3
Arizona - ----------------- 9,882 10,60 10, 494 24.0 25 6 25 5
Arkanss- (2) () 85, 236 ( (O) 17.2
California- - 101,961 94,58 94,230 1 15.4 15.3
Colorado -20,273 20,105 19,610 189 18.8 8.a
Connecticut- () (5) 22,774 (2) (3) 13.1
Delaware - 4,363 3,393 4,35 16.7 ' 163 16 7
District of Columbia -12,891 11,239 12, 343 20.6 2 19.6 19.7
Florida -------- 30,383 28,743 29,507 18. 2 17.2 17.7
Georgia ------ 62,704 61,825 64.061 20.3 20.0 20.8
Idaho-11,382 10,639 10.369 23.1 21.6 2L0
Illinois - 69,565 '69,199 115,282 215.1 '15.0 14.6Indiana- 8, 212 54,805 56,087 16.8 1. 8 16.1
Iowa- 43,458 41,290 42,105 17.0 16.2 16.5Kans -30,171 30,505 29,325 16.2 16.4 15. 7
Kentucky-67,030 58 502 5, 163 23.0 20.0 19.2
Louisiana - 48,169 2 38,197 48,005 22.6 221.4 21.6
Maine-15,224 15,464 15,246 17.8 18&1 17.8
Maryland-29,917 28,318 27,739 17.8 16.9 16.5
MassachuLsetts- () (2) 61,736 (2) (3) 13.9
Michigan-95,455 90, 249 91,539 19.8 18.7 19.0
Mimesota-49,900 ' 38,842 48,036 18 8 '17.5 18.1
MlsisssippL --------------------- (3) (2) 52,095 (2) (2) 25.8
Missouri -64,528 58,745 56,951 16.2 14.7 14.3
Montana& - .- - --------------- 10,562 10, 208 10,248 19.6 18.9 19.0
Nebraska -------- 22,859 22,674 22,270 16.8 16.6 16 3
Nevada-1,867 1,412 1,742 18.5 14.0 17.2NewHampshire-7,898 7,820 7,633 15.5 15.3 15. 0
NewJersey-55,930 5, 475 54,607 12.9 12.5 12.6
NewMexico-14,849 13,742 13,837 35.2 32.6 32.8
New York-189,614 '171,039 185,502 14.6 2 14.4 14.3
North Carolina -_ 80,%603 80,644 79,080 23.1 23.1 22.6
NorthDakota- 13,110 211,947 12,637 18.6 18.5 17.9
Ohio - . ------------------- 106,796 103,627 107,576 15.9 15.4 16.0
Oklahoma- 44,932 39, m 41, 456 17.6 15.6 16.3
Oregon..._ _ _-16,256 '14,221 15,457 1.8 '1.1 15.1
Penfnsylvania.- -

_ 139,709 (2) 161,288 316.5 (') 15.8Rhode Island-_10, 299 9,954 10.240 15.1 14.6 15.0BouthCarolina 26,882 (2) 40,643 '21.5 (3) 21.7
SouthDakota- - 18,166 14,876 11,908 26.3 2L 5 17.2
Tennesse-61,136 (2) 51,938 21.1 (2) 18.0
Texas - 121,678 116,295 116,057 19.7 18. 8 18. 8Utah-13,188 12,323 12,693 25.4 23.7 24.5
Vermont -_ 6,467 6,314 6,326 16.9 16.5 1&.5Virginia ._-3 247,211 247,221 51,950 219.1 '19.1 19.2Washington ---------- 26, 228 24 608 25,036 15.8 14.8 15.1
WestV -i - 40,361 3%8666 42,240 21.6 20.7 22.6wisconsin _-54_---- , 152 51,238 5353 18.56 17.5 18. 3
Wyoming-, 4,778 4,635 4, 30 20.3 19.7 19.3
NewOrleans _- 9,979 28,181 9,557 4 (4)
Baltimore - 15,55 313, 026 14,255 4 (
Boston

- 14,267 '11,498 15,931NewYorkCity- 102, 05 9% 440 101,095

IBased on telegraphic reports.* InoDmpletely reported; se text.
SData not reported.
*Rates not available; no estimated population.
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Numbwot irjaad (edusie of e itub) and infant morality rats, 1938
and 1987

Number Rate per 1,000 live births

Axe Provisional Fnal Provsional I Final

1938 1937 1937 1938 1937 137

UnitedStates -- 352 82 256 119,931 89.9 54.2 M.4

Alabamai .- - 3,821 2 3,500 3,8" 00.6 '8.7 62.4
A .ibon ona. 63 1,247 1,267 97.4 118.1 120.7
Aikiisas-- (3) (3) 1,919 ( 54.5
California (3) (3) 6,7 () ( 53.8
Coradolo 1, M1 1,4 1,441 7.3 0. 8 73.5
Connecticut () (2) 921 (2) (2) 40.4
Dela -a w a 222 243 278 50.9 61.8 63.8
District of Columbia --22 2 651 751 48.3 287.9 60.8
Florida - -1,773 1,752 1,765 584 61.0 59.8
Georgia - -4,202 3,851 3,952 67.0 62.3 61.7
Idaho - - 509 478 453 44.7 44.9 43.7
Illinois- - - ()(O ) 4,967 (2) (2) 43.1
Indiana - - 2,465 2,635 2,789 42.3 48.1 49.7
Iowa - - 1,628 1,773 1,862 87.5 42.9 44.2
Kansas - -1,277 1,315 1,302 42.3 43. 1 44.4
Kentucky - - 8,805 3,315 8,321 56.8 56.7 59.1
Louisiana - -3,121 22,402 3,020 64.8 262.9 65.
Maine. - - 753 949 996 49.5 61.4 M.
Maryland - -1,581 1,697 1,705 52.8 59.9 61.
Massachusetts -- () (3) 2,723 (3) () 4
Michigan - - 4,306 4,449 4, 86 4& 1 49.3 47.
Minnesota -- - 1,962 21,540 1,961 39.3 '39.6 40.
Mississippi - - () (O) 2,066 (3) (") 5&89
(issouri - -------------------- 2,961 3,093 8,219 45.9 527M 5
Montana - -462 506 518 43.7 49.6 50.5
Nebraska - -750 815 937 32.8 35.9 42.1
Nevada - -84 261 70 45.0 2 47.4 40.2
NewHampshire --375 3" 867 47.5 44.0 48.1
New Jersey -- --------------- 2,114 2,145 2,154 37.8 39.4 39.4
New Mexico -- 1,480 1,613 1,711 99.7 117.4 123.7
New York - - 7,709 2 7, 534 8,369 40.7 244.0 45.1
Norti Carolina -- 5,473 5,234 5,180 67.9 64.9 65.5
North Dakota - -632 2594 662 48.2 249.7 52.4
Ohio __--_--_-----_- -5-6,033 5,117 5,332 47.1 49.4 49.6
Oklahoma ----------- 1,898 2,334 2,345 42.2 5 7 56.6
Oregon - -615 2 582 642 37.8 2 40.9 41.8
Pennsylvania -- ,545 () 8,109 244.2 (2) 50.3
RhodeIsland -- 457 486 487 44.4 48.8 47.6
South Carolina -- 2 2,243 (2) 8,074 2 83.4 (2) 75.6
South Dakota - - --473 602 608 20.0 40.5 51.1
Tennessee -- -------------- 3,278 (2) 3,171 53.6 (3) 61.1
Texas -- - 7,792 7,9 8,575 64.0 68.8 73.9
Utah _------ -58 507 526 45.3 41.1 4L4
Vermont _ -- - -- 298 290 313 40.1 45.9 49.5
Virginia - - 3,190 23,236 3,619 '67.6 2 68.5 69.7
Washington - -1,009 972 998 38.5 39.5 39.9
West Virginia --2,5 2, 495 2,610 62.1 64.5 61. 8
Wisconsin - -2,246 2,237 2,324 41.5 43.7 43.4
Wyoming - - 258 260 252 54.0 56.1 55.6

New Orleans - -766 3 574 750 76.8 2 70.2 78.5
Baltimore - - 816 2 738 816 52.5 2 56.7 57.2
Boston - -705 2607 815 49.4 252.8 51.2
New York City - -3,909 24,000 4,431 38.3 2 42.8 43.8

2 incompletely reported; sm text. 3 Data not reported.I Based on telegmPhic rePOrts.
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DEATHS DURING WEEK ENDED JANUARY 28, 1939
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commercel

Week ended Correspond-
Jan. 28, 1939 ing week, 1938

Data from 88 large cities of the United States:
Total deaths - 9, 115 19,152
Average for 3 prior ye-rs- - 19,812.
Total deaths, t 4 weeks of year - 36,362 36 908
Deathsunder 1 year of age- - -- 5
Averagefor 3 prior years - 1579
Deaths under 1 year of age, rst 4 weeks of year - 2,135 2,172

Data from industrial insurance companies:
Policies in force -68,298,999 69,793, 644
Number of death claims -14.854 14,587
Death claims per 1,000 policies in force, annual rate -11.3 10 9
Death claims per 1,000 policies, first 4 wccks of year, annual rate 10.1 10.0

1 Data for 86 cities.



PREVALENCE OF DISEASE

No health department, State or local can effectively prevent or control disease without
knowledqe of when, where, ana under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

The reports are preliminary, and the figurs are subject to change when later returns are received by
td Stalt health offliers.
In these and the following tables, a sero (0) indicates a positive report and has the same significance as

any other figure, wlhile leaders ( ) represent no report, with the implication that cases or deaths may
have occurred but were not reported to the State health offilcer.

lCases of certain diseases reported by telegraph by State health officer for the week
ended Feb. 4, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1988 and 6-year median

Diphtheria Influenza Measles

pivision and State Feb. Feb. Feb. 1Q34- Feb. Feb. Feb. 1934- Feb. Feb. Feb. 194-
4, 4, 5, 38, 4, 4, 5, 38, 4, 4, 5, 38,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 198, me-
rate cases cases dian rate cas cases dian rate cases cases dian
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Wisconsin ------------ -
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Kan= _-.- __

Se footnotes at end of table.
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Cases of certain diseases repored by telegraph by Stae heaith officer8 for the week

ended Feb. 4, 198.9, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 5-year median-Continued

Diphtheia Influenza Mesles

Division and State Feb. Feb. Feb. 19- Feb. Feb. Feb. 194- Feb. Feb. Feb. 1934-
4, 4, 5, 38, 4, 4, 6, 38, 4, 4 5, 38,

1939, 1939, 1938, me- 193, 193, 1938, me 1939I&, 1 , 1938, meo
rate cases cas di rate cases cas 1dan rte cases cases dian

80. AT2.

Delaware-
Ivraryland '
District of Columbia
Virginia --
West Virginia-
North Carolina-
Bouth Carolina a
(Oeorgia 3 - -
Florida .

Z. 80. CNN.

Kentucky .
Tennessee -------
Alabama 3
Mississippi I.-

W. 50. CCN.

Arkansas
Louisiana
Oklahoma .
Texas -

MOUNTAIN

Montana .
Idaho
Wyoming
Colorado .
New Mexico .
Arizona.
Utah .__. _

PACII

Washington _- ---
Oregon-
Califomia '

Total _--____

5 weeks

124
24
36
11
57
4f
13
3W

10
16
21
15

22
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45

0
0
0O
58
12
25
30

2

28

0
4
3
19
4
39
17
8
11

6
9
12
6

9
8
9
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0
12
1
2
3

34

213
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,4M

223

,5B8
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21a
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140

89

163
3
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2,0

13
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159
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117 125
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31
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7
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621 76

1
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5
2
9
3

5
4
32

I
I
a

3

92
149
13

547
33

750
40

159
25

204

14
33
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155

19
31
6

3650
17
39

28
2

42
33
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77
172
289

242
24
169
916,

4

36

259
1C

77
172
301

148
24
190
744

2
59
100

,3, 225
146
79
54

833
49
161
184

109
74

158

258
230
272
76

, 420
286

2,051
260
383
98

371

,-----

1,046
18
42
20

570
18
97
61

63
42
90

104
95
135
92

579228
94
54
31
8
38

2 5I 182 28 146
59 174 35 19 U

131 1,602 1,954 311 311

n 5E 648_ 6842041 310 3,323 3,4633_ - 27, 667 19, 031

241 3,029 3,409 3,685 161 17, 075j14, 951114, 951

I Meningitis, meningo- Poliomyelitis Scarlet fever

Divisicn and State Feb. Feb. Feb. 1934- Feb. Feb. Feb. 1934- Feb. Feb. Feb. 1934-
4, 4, 5, 38, 4, 4, 5, 38, 4, .4, 5, 38,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, me.
rate cases cas dian rate cases cases dian rate- cas s dan

NEW ENN.
Maine .
New Hampshire.
Vermont .
Massachusetts.___-
Rhode Island
Vonnecticut .__-_

MD. ATL.

0
10
0
0
8
3

0
1
0
0
1
1

New York.------ -- 2.I
New Jersey.--------j 4
Pennsylvania 4----- 5 4

See footnotes at end of table.

0
0
0
2
0
0

12
1
4

12
3
4

0
0
0
0
0
0

0.4
2.4
0

0
0
0
0
0
0

1
2
0,

I
c
6
6
c

I
a
0

0
0
0
0
0

109
41
13

241
63

318

18

207
7

107

Z

I11
274
21
91

19
9
21

250
15
68

1 401 1 726
2081176 143 161
241 4756681 5

.

I

0
11
B

2Z
13
36
5
7
17

8
13
17
5

q

I

j

N0j4%Wjft=j64W
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Cases of certain diseases reported by telegraph by State health officers for the week
ended Feb. 4, 1939, rates per 100,00 population (annual basis), and comparison
with corresponding week of 1938 and 6-year median-Continued

Meningitis. meningo- Poliomyelitis Scarlet fever
coccus

Division and State Feb. Feb. Feb. 1934- Feb. Feb. Feb. 1934- Feb. Feb. Feb. 1934-
4, 4, 5, 38, 4, 4, 5, 38, 4, 4, 5,1 38,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, me-
rate cases cases dian rate cases cases dian rate' cases cases disn

X. NO. CNN.
Ohio -------------- 1.5 2 0 70 0 0 0 480 624 316 472
Indiana -1.5 1 1 1 0 0 0 0876 253 211 229
Ilinois -2.6 4 3 9 1.3 2 0 1 382 b88 714 684
MichiganI-0 0 0 10 0 1 1 607 574 474 466
Wisconsin-0 0 0 10 0 1 0 457 260 185 295

W. NO. CNN.

Minnesota-0 0 1 10 0 0 0 264 136 137 137
Iowa-0 0 1 20 0 0 0 263 130 285 186
Missouri - ------------ 1.3 1 3 70 0 1 0 148 115 229 165
North Dakota-15 2 3 0 0 0 0 0 175 24 33 40
SouthDakota -8 1 2 1 0 0 0 0 218 29 17 18
Nebraska -4 1 0 0 0 1i0 42 70 70
Kansas-0 0 0 1 0 0 1 536 192 226 226

50. ATh.

Delaware-0 0 0 00 0 0 0 0 0 6 8
MarylandI-0 0 0 10 0 1 0 114 37 56 78
Dist. of Col-0 0 0 40 0 0 0 154 19 21 16
Virginia ________________ 6 3 1 4 1. 9 1 0 0 75 40 30 45
West Virginia - 8 3 4 4 2.7 1 1 1134 50 34 46
NorthCarolina-0 0 4 80 0 0 0 79 5 89 89
South Carolina - 5 2 0 0 8 8 2 0 44 16 7 8
Georgia'----------------- 1.7 1 2 3 1.7 1 0 0 45 27 13 18
Florida -3 1 0 00 0 0 0 6 22 13 7

Nt. so. CNN.

Kentuicky -3 2 16 8 1.7 1 1 1 153 88 76 76
Tennessee - 3 4 40 0 0 0 67 38 40 40
Alabama' --_____________ 5 6 1 1. 8 1 0 0 51 29 14 19
Mississippi' -_-_-___- 2 0 1 2.5 1 8 1 80 12 4 17

W. 80. CNN.

Arkansas - 2.5 1 1 1 0 0 0 0 52 21 8 9
Louisiana' _ _ 0 8 0 2.4 1 0 0 70 29 15 16
Oklahoma -2 1 2 20 0 1 0 13f5 f67 52 84
TeXas 3----------------- 0 0 4 40 0 0 0 94 113 162 115

MOUNTAIN

Montana -_--- - 0 0 0 10 0 0 0 271 29 85 60
Idaho ------- 10 1 0 00 0 0 0 82 8 17 15
Wyoming----------22 1 1 0 0 0 0 0 44 2 27 27
Colorado -5 1 0 15 1 0 0 221 4 24 84
New Mexico - 0 0 2 0 0 0 0 0111 9 5 24
Arizona - _ 12 1 0 00 0 1 0 86 7 13 22
Utah'-0 0 0 0 0 0 0 0 377 38 106 72

PACIFC

Washington -------- 0 0 0 13a 1 1 1 274 89 89 53
Oregon ----------- 1 1 1 5 1 2 0 234 47 78 58
California'I--------- 0.8 1 2 5 0 0 3 8 180220236 291

Total -2.6 65 86 127 0.7 18 21 21 223 5,601 6,004 6,213

Sweeks -2.2 2 4 275 463 530 0.7 85 1 111 20826,182 29,791 30,105

See footnotes at end of table.

1197770°-39 3
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Cases of certain discases reported by telegraph by State health officers for the week
ended Feb. 4, 1989, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 5-year miedian-Continued

Smallpox Typhoid and paraty- Whooping coughSmallpox ~~phold fever

Division and State Feb. Feb. Feb. 1934- Feb. Feb. Feb. 1934- Feb. Feb. Feb.
4, 4, 5. 38. 4, 4, 5, 38, 4, 4, I5,1939, 1939, 1938. me- 1939, 1939, 193%, me- 1939, 1939, 1938,

rate cases cases dian rate cases cases dian rate cases cases
1~ ~~~ ~~~~J J

NEW ENO.
Maine-0 0 0 0 0 0 0 1 175 29 71
NewHlampshire-0 0 0 0 0 0 0 0 101 10 4
Vermont-0 0 0 0 0 0 0 01,2C6 90 18
Massachusetts-0 0 0 1 1 2 2 264 225 111
RhodeIsland-0 0 0 0 0 0 0 0 282 37 34
Connecticut-0 0 0 0 0 0 2 0 249 84 67

MID. ATL.
NewYork-0 0 0 0 3 8 6 6 158 395 472
NewJersey - -0 ----- O 0 0 2 2 1 1 459 386 144
Pennsylvania-0 0 0 0 4 8 20 9 320 630 411

Z. NO. CEN.
Ohio- 35 45 1 1 0 0 2 3 131 170 115
Indiana 175 118 69 4 1 1 1 1 34 23 18
Illinois- 3 5 44 6 2 3 4 6 231 352 93
Michigan -4 4 19 0 1 1 4 3 245 232 132
Wiscoin - - ----- 14 8 2 18 2 1 0 515 293 129

W. NO. CEN.

Minnesota -33 17 16 4 0 0 1 1 126 65 33
Iowa -97 48 33 10 0 0 4 3 38 19 42
Missouri- 15 12 31 10 0 0 4 3 36 28 108
NorthDakota -7 1 29 7 0 0 0 0 241 33 31
SouthDakota -83 11 20 11 0 0 0 0 180 24 14
Nebraska -11 3 8 8 0 0 0 0 4 1 8
Kansas -45 16 10 10 0 0 1 1 59 21 113

80. ATL.
Delaw-re-0 0 0 0 0 0 0 0 59 3 21
Maryland'-0 0 0 0 0 0 1 3 86 28 64
Dist.ofCol-0 0 0 0 8 1 0 0 251 31 9
Virginia -0 0 3 0 9 5 2 6 73 39, 97
West Virginia -5 2 0 0 0 0 4 4 81 30 99
NorthCarolina-0 0 1 1 3 2 4 2 457 313 281
South Carolina -3 1 0 0 3 1 2 2 199 73 57
Georgia 3'- -0 0 5 3 2 3 43 26 59
Florida-- -------0 0 0 0 6 2 4 1 109 36 55

U. 80. CEN.

Kentucky -5 3 32 0 2 1 2 2 40 23 71
Tennessee ---- 0 0 3 0 2 1 1 6 95 54 46
Alabama' -.-0 0 2 1 11 6 6 4 14 8 14
Mississippi -3 1 17 1 8 3 4 2

W. B0. CNN.
Arkansas -2 1 12 2 10 4 4 1 60 24 27
Louisiana -2 1 0 1 22 9 11 7 12 5 2
Oklahoma -109 54 34 0 6 3 2 5 2 1 33
Texas 8 ----- - 31 38 62 7 12 14 11 11 94 113 209

MOUNTAIN
Montana -19 2 9 9 9 1 0 1 131 14 31
Idaho -102 10 14 1 0 0 2 0 31 3 19
Wyoming-0 0 1 5 0 0 0 0 44 2 25
Colorado -29 6 6 5 19 4 1 0 217 45 13
New Mexico -12 1 0 0 0 0 3 3 111 9 35
Arizona -282 23 1 0 12 1 1 0 209 17 37
Utah -0 0 5 0 0 0 0 169 17 83

PACEFIC
Washington -25 8 32 12 15 5 1 3 120 39 122
Oregon -25 5 27 8 0 0 0 0 144 29 30
California -9 11 67 10 4 6 5 5 96 117 261

TotaL -_--______--_._ 18 455 610 201 4 9 125 125 172 4,246 4,028

5 weeks -16 2,003 3,019 1,026 4 554 589 611 175 21, 70519, 940

1 New York City only.' Period ended earlier than Saturday.'Typhus fever, week ended Feb. 4, 1939, 25 cases as follows: South Carolina, 10; Georgia, 2; Alabama, 3;
Louisiana, 1; Texas, 8; California, 1.
4Two cases reported in Pennsylvania as meningococcus meningitis, 1 each for weeks Jan. 14 and 21, andpublished In the Public Health Reports for Jan. 27 and Feb. 3, pp. 129 and 193, were not meningococcus

meningitis according to a corrected report.
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SUMMARY OF AMONTHLY REPORTS FROM STATES

The following summary of cases reported monthly by States is published weekly and covers only those
States from which reports are received(iduring the current week.

Mllenin- Ty-
gitis, Polio- phoid

State mnenin- Diph- Influ- MIa- Mea- Pel- mye- Scarlet Small- and
theria enza laria sles lagra litis fever pox paraty-gocoe- ~~~~~~~~~~~~~phoidcuis pfever

November 1938

Puerto Rico -0 36 65 3, 564 11 0 0 0 29

December 1988

Utah -1 2 86 67 0 93 0 0
Virginia -6 199 1, 099- 172 1 2 193 0 9
Wisconsin -8 09- 1,098 0 28 4

January 1939

Connecticut -2 10 42-- 1,301 0 303 0 1
Delaware -1 12 ---14 0 57 0 2
N,orth Carolina-7 136 52 49 2,041 10 3 247 0 9

November 1938

Puerto Rico:
Anthrax __
Chickenpox
Dysentery
Mumps-
Ophthalmia neona-
torum-

Puerperal septicemia
Tetanus-
Tetanus, infantile-
Whooping cough-
Yaws-

Cases

7

6

2

1

4

8

4

113

1

December 1938

Chickenpox:
Utah-
Virginia-
Wisconsin-

Dysentery:
Virginia (bacillary).

Encephalitis, epidemic or
lethargic:
Wisconsin _-

German measles:
-_ __

Wisconsin-
Mumps:

Utah
Virginia
Wisconsin

429
260

2,521

38

1

2
21

509

159
248

December 1938-Continued.

Cases
Reeoky Mountain spotted
fever:

Virginia -_
Septic sore throat:
Utah-- 2
Virginia . 105
Wisconsin- 5

Trachoma:
Virginia-- 5

Tularaemia:
Virginia 56
Wisconsin- 9

Typhus fever:
Virginia-- 2

Undulant fever:
Virginia
Wisconsin 10

Whooping cough:
Utah 60
Virginia- 301
Wisconsin 1,253

Januar11 1989

Anthrax:
Delaware-

Chickenpox:
Connecticut
Delaware-
North Carolina

Dysentery:
Connecticut (bacillary)_

2

643
68

497

4

January 1939-Continued.

Cases
German measles:

Connecticut- 24
Delaware - _ 2
North Carolina-- 12

Mumps:
Connecticut -- 285
Delaware -- 67

Ophthalmia neonatorum:
North Carolina- 1

Rabies in animals:
Connecticut- 4

Rocky Mountain spotted
fever:
North Carolina --

Septic sore throat:
Connecticut - 17
North Carolina-- 5

Trichinosis:
Connecticut -- 3

Tularaemia:
North Caroina---- 12

Typhus fever:
North Carolina- 9

Undulant fever:
Connecticut- 5
Delaware - _ 1
North Carolina-- 1

Vincent's infection:
North Carolin-- 2

Whooping cough:
Connecticut -- 463
Delaware- 25
North Carolina - 1,202



February 17, 190 280
WEEKLY REPORTS FROM CMES

City reports for week ended Jan. 28, 1939
This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of

showing a cross section of the current urban incidence of the communicable diseases listed In the table.

Diph- Influenza Me.- Pnen- 8bt Small- Tnber- Ty- Whoop- Deaths_
State and city theria sles monia fever POX cul pfehoider im an

case Cums Deatb Cam deaths cases cases deaths cases cases causes

Data for 90 cities:
5-year averae 206 1,299 159 3,547 1,019 1,904 32 387 19 1,215 .
Curatween - 1 311 57 3,680 726 1,432 34 34B 21 1,414 .

Maine:
Portland

New Hampshire:
Concord.
Nashua.--

Vermont:
Barre-
Burlngton-
Rutland-

Hassachusetts:
Boston-
Fall River-
qpringfield---
Warcterw---

Rhode Island:
Pawtucket.
Providence-

Connecticut:
Bridgeport.
Hartford-
New Haven ----

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

New Jersey:
Camden-
Newark-
Trenton-

Pennsylvania:
Philadelphia-
Pittsburgh
Reading-
Scranton-

Ohio:
CincinnatL- --

Cleveland-
Columbus-
Toledo

Indiana:
Anderson-_
Fort Wayne----
Indianapolis---
Muncie --------

South Bend..
Terre Haute-

Illinois:
Alton .
Chicago -----
Elgin
Moline-
Springfield-

Michigan:
Detroit-
Flint
Grand Rapids-

Wisconsin:
Kenosha
Madison-
Milwaukee
Racine -
Superior-

Minnesota:
Duluth-
Minneapolis-. -
St. Paul

1

0

0

0

0

0

1

0

.0

0

0

0

0

0

0

26

0

1

7

0

0

1

0,

0,

0-

0-

0.

0

0.

0.

0.

0

0.

0-

0.O

15
1

9

12--

12

1---

2---

0

0

0

0

0

0

1

1

0

0

0

0

1
0

0

0

15

0

0

1

0

1

0

1

0

0

0

00

2

0

0

0

2

0

0

0

2

1

0

0

0

0

0

0

0

0

123

0

20

0

4

2

265

16

61

37

69

38

60
0

4

61

1

0

0

0

3

0

1

2

1

17

0

10

149

3

0

4

6

24

1

a

1
0

0

0

0

7
3
1

11

3

4

4

7

3

10
176

4
7

6

3

30
13
0

8

28

6

3

0

14
0

2

3

470
2

1

3

31

0

11

0

0

0

0

0

0

0

48

2

3

0

2

10

4

174

22
10

7

47
2

53

27

0
22

17

47
7
18

8
7

50

0
1
3

2
205

1

1
0

114
28
24

8
11
89
3
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

1

0

'22

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
1
1

0
0
0

9
0
0
0

0
0

1
3
0

7
86
0
1

2
9
0

25
5
0

5
12
2

0
0
4
0

0
1
0
38
0

1
16
2
0

0
0

1
0

1
1

1

0
0

0
0
0

1
0
1
0

0
0

0
0
0

0
2
0
0

0
0
0

1
0

1
0
0

0
0
0
0

10

0
0
0I0

0

0

0
0
0
00

2
2

a
0
0

0
0
0

43
0
7

25

0
59

4
10
9

13
176
6

46

3
72
10

114
25
0
11

2
55
6
23

0

05

0

1
0

0
247
0

0

114

0

2

14
20
94
7
0

7
32
3

29
15
12

1
10
4

248
32
50
53

12
65

40
46
34

137
1,760

67
56

41
99
51

565
184
21

126
187
77
79

9
26
101
13
14

5
719
15
5

24

291
24
32

6
13
98
10
6

21
110
62

I

I

I
0 ------ 0 0 1 7
1 ------ 1 366 4 19
0 ------ 0 551 8 35
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City reports for week ended Jan. 28, 1939-Continued

Diph- Influenza Mea- Pneu- 1cart Small- Tuber_ Ty- Whoop- Deaths,
State and city teria sles Imonia let pox cu,ls phoid Inlg all

CassesDah'css etsfever caesdets fever cough cueCaeDah cases cases jcases
cue

Iowa:
Codar Rapids 0 0 0 0 0 0
Davnjport- 2 - - 7 6- 0 0-
Des moines 0 0 0 0 15 1 0 0 0 38
SiouxCity.-- 0 -- 81 1 0 0 2
Waterloo- 2- 10 0- 0 0

Missouri:
Kansas City ---- 1 0 0 9 27 0 3 0 3 112
8t.joseph, 0 0 0 5 0 0 0 0 22
St. Louis ----- 6 1 0 12 83 1 8 0 19 196

North Dakota:
Fargo-0 1 2 2 0 0 0 0 12
Grand Forksu 0 -- 1 0 0 0
Minot 0 0 40 0 0 0 0 0 0 6

South Dakota:
Aberdeen- - 5- 2 6- 0 0.

Nebraska:
Omaha-0_____ 1 a 8 5 0 2 0 0 60

Kansas:
Lawrence,-- 0 0 0 0 1 0 0 0 0 2
Topeka- 0 0 O 1 1 8 0 0 0 1 16
Wichita- 1 0 1 4 a 0 0 0 0 31

Delaware:
Wilmington.----. 8 O0 0 4 0 1 0 0 38

Maryland:
Baltimore 1 6 1 784 24 19 0 6 1 22 243
Cumberland--- 0 0 0 1 0 0 0 0 0 14
Fredericl 0 0 0 0 0 0 0 0 3 2

Dit. of Col.:
Washington---- 3 1 1 22 13 13 0 10 0 25 160

Virginia:
Lynchburg 2 0 13 0 0 0 1 0 14 12
Richmond 1 2 a 9 1 0 a 0 3 55
Roanoke- 0 0 0 1 2 0 0 0 1 17

Wet Virginia:
Chareston 0 1 0 0 4 0 0 0 0 0 19
Huntington.... 1 --- 0 0 0 0 0
Wheel' 0 ------_ 0 0 1 0 0 1 0 2 22

North CarolLa:
Gastona- 0 --- 0 0 0 0 0
Raeigh - 0 0 0 0 1 0 0 0 0 9
Wilm-ngton-00 0 2 1 0 0 0 4 11
Winston2-alem-2 0 68 1 1 0 1 0 2 13

South Carolina:
Charlestcn 0 44 1 0 3 4 0 3 0 4 26
Florence- 0 0 0 0 0 0 0 0 0 11
Greenville 1 0 1 0 0 0 0 0 6 4

Geotgia:
Atlanta-1 10 1 4 11 7 3 0 0 83
Brunswick 0 1 1 2 2 1 0 0 0 0 7
Savannah 0 22 0 1 3 2 0 0 0 6 24

Florida:
Miami-0__O 2 0 0 1 8 0 1 1 0 33
Tampa- 2 1 1 16 1 2 0 1 0 0 27

Kentcy
Ashland.. 0 0 1 0 0 0 0 0 9
Covington 0 0 0 1 19 0 2 0 0 16
IAxington 0 0 0 3 0 0 1 0 0 21
LouiSvie 0 0 0 9 0 0 2 0 0 50

Tennessee:
Knoxville 8 6 0 0 4 0 0 1 0 1 28
Memphis- 0 2 8 a 8 0 1 0 9 71
Nashville- 0 1 0 4 11 0 2 0 3 60

Alabama:
Birmingham__ 2 2 2 0 9 3 0 8 0 2 68
Mobile - 0 1 0 4 0 0 1 0 0 28
Montgomery 0 2 -- 0 1 0 2 0

Arkansas:
Fort Smith 0 8 4 3 0 0 0
Little RockL.- 1 0 0 9 4 0 0 0 0 10

LouWiana:
Lake Charles- 0 0 7 0 2 0 0 0 0 4
New Orleans-- 20 3 0 85 16 6 0 8 6 0 152
Shreveport 1 0 2 10 3 0 3 0 0 43

Oklahoma:
OklahomaCity. 1 5 1 2 7 14 0 2 0 0 64
Tulsa ---- 5- 9 0- 0 0
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City reports for week ended Jan. 28, 1939-Continued

Diph- nfluenza Mea- Pne- Small-Tuber-ear-WphoidWi Deaths,lt pox culosis allidinState and city theria |sles monia fee Px ulsi feve cough an
cases Cases Deaths cases deaths fever cases deaths er cou causescases CasesDeaths cases ~ cases cases

Texas:
Dallas -2 2 2 0 5 14 5 8 0 0 68Fort Worth--- 0 19 0 1 2 7 0 1 1 0 30Galveston 2 0 0 3 0 0 0 0 0 24Houston- I 1 8 7 0 4 1 0 75SanAntonlo---- 0 4 0 8 0 0 11 0 0 81

Montana:
Billings - 0- 0 58 1 1 0 0 0 0 5Great Falls 0- 0 0 0 1 0 0 0 0 6Helena - 0 31 0 0 0 0 0 0 1Missoula - 0 1 0 10 1 0 1 0 0 0 11Idaho:
Boise - 00 0 0 0 0 0 0 10Colorado:
Colorado
Springs 1 0 9 3 4 0 2 0 11 16Denver- 12 2 10 5 8 0 2 1 28 86Pueblo - 0- 0 0 5 7 0 1 0 4 10New Mexico:

Albuquerque 0 1 0 0 2 2 0 1 0 0 9Utah:
Salt Lake City 0 0 4 6 6 0 0 0 8 42

Washington:
Seattle-1 0 12 7 8 0 3 0 5 119Spokane - 0 13 1 2 0 0 0 0 25Tacoma-- 0 2 1 2 0 0 0 0 41Oregon:
Portland- 0 2 0 0 4 8 0 1 0 1 75Salem- 0--- 0 0 0 0 0California:
Los Angeles____ 10 14 2 52 23 53 0 14 0 26 365Sacramento 0 0 6 5 1 4 3 0 0 31San Francisco 1 3 0 719 7 22 0 11 0 4 173

Meningitis, Meningitismeningococcus Polio- meningococcus Polio-
State and city mye- State and city mye-litis iltis

Cases Deaths cases Cases Deaths cases

New Hampshire: South Carolina:
Nashua -0 1 0 Charleston-0 0 1Massachusetts: Georgia:
Worcester -2 0 0 Savannah-0 0 1New York: Florida:
Buffalo - -- 1 1 0 Tampa- 0- 1New York -8 0 0 Tennessee:
Rochester - 0 1 0 KnoxvilleO - 0 1 0Pennsylvania: Louisiana:Philadelphia- 1 0 0 Lake Charles-1 0 0Pittsburgh -1 1 0 New Orleans-1 0 0Illinois: Shreveport -0 4 0Chicago - 0 1 0 Montana:

Minnesota: Great Falls -__ 0 0 1Minneapolis-1 0 0 Colorado:
Maryland: Denver - _ 1 0 0Baltimore -1 0 0 California:
District of Columbia: Los Angeles-1 1 0Washington- 1 0 0

Encephalitis, epidemic or leargic.-Cases: New York, 7; San Francisco, 1.Pcllagra.-Cases: Savannah, 5; Fort Smith, 1; Los Angeles, 1.Tvphuafever.-Cases: Memphis, 1; Los Angeles, 1.



FOREIGN AND INSULAR

JAMAICA

Communicable disease&-4 weeks ended January 21, 1939.-During
the 4 weeks ended January 21, 1939, cases of certain communicable
diseases were reported in Kingston, Jamaica, and in the island outside
of uingston, as follows:

Disease Kings- other i Disease Kings- Otherton localities ton localities

Chickenpox - - 21 Lethargic encephalitis 1
Diphtheria - - 4 1 Puerperal fever 2
Dysentery- 2-- Scarlet fever 1

Erysipelas-1 Tuberculosis -33 79
Iprosy -2 Typhoid fever 1 39

PANAMA CANAL ZONE

Notifiable diseases-October-December 1938.-During the months of
October, November, and December 1938, certain notifiable diseases,
including imported cases, were reported in the Panama Canal Zone
and terminal cities as follows:

October November December
Disease -

Cases Deaths Cases Deaths Cases Deaths

Chilckenpox -13 15 22
Diphtheria- 16 1 17 9 --

Dysentery (amoebic) -6 11 20 1
Dyntery (bacillary)- - 2 1 4 3 5 3
Lepro-- 2 2 2 1
Malaria..- __-___________---------- 74 157 3 37-
Measles - -5 5 5
Mump& -- 8 3
Paratyphold fever ------1 --

?neumonia -------- 30 24-- 23
Belapsing fever 1-

Thberculo6sl_ ______ _ _ _______--___ 3733 33
Typhoid fever - -4 1 1 1-

(283)
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YUGOSLAVIA

Communicable disease-4 weeks ended January 1, 1939.-During
the 4 weeks ended January 1, 1939, certain comunicable diseases
were reported in Yugoslavia as follows:

Disease Caes Deaths Disas Cases Deaths

Anthrax -2-2_ X Paratyphold fever -___-_____ 13 2
Cerebrospinal meningitis1__ l 8S Poliomyelitis _-_____________---7
Diphtheria and croup -783 72 Scarlt fever-_______- __-- 36711
Dysentery- 2 2 SepsIs ___________-- 73
Favss-10- -Typhoi fever-4

12--------------1------ 25 7
-rysp------------------------- 10 2 Typhoed fever _--__2-___--- 41585

Measles-1 1 Typhus fever -______ 23 _-

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AN) YELLOW FEVER

NoTz.-A table giving current information of the world prevalence of quarantinable diseases appeared
in the PuBuc HEALTH REPORTs for January 27,1939, pages 137-148. A similar cumulative table will appear
In future issues of the PUBLIC HEALTH RzPORTS for the last Friday of each month.

Plague

Brazil.-During the month of November 1938, plague was reported
in Brazil as follows: Pernambuco State, 17 cases, 8 deaths; Rio de
Janeiro State, 11 cases, 6 deaths.
Egypt-Asyut Province-Manfalut.-During the week ended Jan-

uary 28, 1939, 1 case of bubonic plague was reported in Manfalut,
Asyut Province, Egypt.
Hawaii Territory-IsandofHawaii-HamakuaDistrict-Kukaiau.

One rat found on January 4, one rat found on January 5, and one rat
found on January 19, 1939, in Kukaiau, Hamakua District, Island of
Hawaii, Hawaii Territory, have been proved positive for plague.
Peru.-During the month of December 1938, plague was reported

in Peru as follows: Lambayeque Department, 1 case; Libertad
Department, 2 cases; Lima Department, 4 cases, 2 deaths, and 1
suspected case.
Siam-Svargalok Province.-During the week ended January 28,

1939, 11 cases of plague were reported in Svargalok Province, Siam.
Smallpox

Portugal-Li8bon.-According to information received under date
of February 4, 1939, from the American Consulate at Lisbon, Portugal,
a mild epidemic of smallpox was reported in Lisbon, with 25 cases
and 1 death occurring in the latest week for which reports were
available as compared with 12 cases and 1 death for the preceding
week.

Typhus Fever

Libya-Suani Benaden.-During the week ended January 14,
1939, 3 cases of typhus fever were reported in Suani Benaden, Ilbya.
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Yellow Fever

French Equaoria2 Africa-C?vd-Fort Lamy-Correction.-One
deatfi from yellow fever has been reported at Fort Lamy, Chad,
Frenth Equatorial Africa. (This death, stated as suspected to be
from yellow fever, was erroneously reported under Nigeria in the
PUBLIC HEALTH REPORTS for February 3, 1939, p. 204.)
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