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The incidence of endemic typhus fever in the United States, espe-
cially in the cities and towns of the southeastern States, has been
brought to general attention in the past few years largely by the
work of Maxey (1). Whether endemic typhus of the United States
is of European origin or represents an importation of Mexican tabar-
dillo, or whether it is indigenous to the United States, is a matter
of conjectuire. Endemic typhus shows certain differences from the
European, or epidemic, typhus, especially differences of an epidemi-
ological nature. Epidemic typhus has its greatest prevalence in
winter; it is associated with crowding; it is mast prevalent in the
lower strata of societv; multiple cases in households, jails, and hos-
pitals are common; and it has been shown repeatedly to be associated
with lousiness.

In direct contrast to epidemic typhus, the endemic typhus of the
United States has its greatest prevalence in summer and fall; it is not
associated with crowding; there is no predilection for the lower strata
of society; there is no evidence of spread from man to man; and a
history of louse infestation is noticeably rare. The epidemiological
manifestations of epidemic typhus are explained by taking into ac-
count the habits of the known vector, the body louse, while the epi-
demiology of endemic typhus suggests some ectoparasite of the rat.
Thus, Maxey (1) noted that especially those persons employed in food-
handling establishments are exposed to an increased risk of infection,
and Rumreich (2) noted that 75 per cent of the endemic typhus cases
studied by him in 1930 were associated with rat infestation. Endemic
typhus is more closely associated with the place of employment than
with the domicile. The epidemiological features of endemic typhus
quite definitely rule out of consideration the body louse, established
by Nicolle (3) as the vector of epidemic typhus; the head louse, shown
by Goldberger (4) to be infectible with Mexican typhus, and the bed-
bug, shown by Castaneda and Zinsser (5) to retain the typhus virus
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in infectious form after intracoelomic injection. Three species of
ticks have also been shown by Zinsser and Castaneda (6) to be capable
of retaining typhus virus after intracoelomic injection. Following the
recognition of the fact that cases diagnosed as typhus and occurring
in the rural sections of the eastern States were in reality an eastern
type of Rocky Mountain spotted fever (2) (7), coupled with the
known urban characteristics of endemic typhus, the possible r6le of
the tick in the transmission of typhus remains uncertain.

It should be noted that neither the bedbug nor the tick have been
experimentally infected by feeding, nor have they been shown to
transmit the infection in a manner possible in nature.
To be in agreement with the epidemiological evidence the vector

of endemic typhus must be a blood-sucking parasite which will feed
both upon the rat and upon man. Evidence of the importance of
such a parasite would be strengthened by the recovery of the virus
of endemic typhus from such parasites taken at foci where human
cases of typhus have occurred recently.
Early in this year the recovery of a typhus-like virus from fleas

taken from wild rats caught at typhus foci in Baltimore was reported
(8). This was later confirmed by recovery of a similar virus from
fleas taken at a typhus focus in Savannah, and each of these strains
of virus was shown to be the virus of endemic typhus (9). The
importance of these1 observations has been emphasized by the recov-
ery of typhus virus from the brains of wild rats by Mooser, Casta-
neda, and Zinsser (10), working in Mexico City. Kemp (11) has
confirmed recently our findings on the rat flea by reporting the
recovery of endemic typhus virus from fleas caught at typhus foci
in Texas. Shelmire and Dove (12) have reported some cases of
endemic typhus which have suggested to them the possibility of the
tropical rat mite (Liponyssus bacoti) being a vector of endemic typhus.
The findings mentioned support the original hypothesis of Maxey,
based on his epidemiological observations, that a rodent reservoir of
typhus exists in this country. That the rat louse may play a part
in keeping the infection alive in rats is shown by the experimental
transmission of Mexican typhus by this arthropod by Mooser, Casta-
neda, and Zinsser (13). These authors point out that this louse
"* * * has, of course, no importance in transmission of the dis-
ease from rat to man, since it does not feed on human beings."
As a step in the elucidation of the manner by which the flea trans-

mits endemic typhus, either from rat to rat or from rat to man, we
have attempted experimental transmission of endemic typhus using
one of the species of flea (Xenopsylla cheopis) incriminated by our
previous work (8) (9). Preliminary reports of this work on experi-
mental transmission have already been made (14) (15).
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In the studies of experimental transmission of typhus virus by the
flea, metal and glass boxes 24 inches long, 14 inches wide, and 18
inches deep have been used. The bottoms and comers were made of
copper, the sides and ends being of glass. Tops were made of fine
copper wire screening stretched over metal frames. A trap door was
placed in each top.

WVhite rats were used as the experimental animals.

VIRUS STRAIN FLEA X1-A

Approximately 50 fleas (X. cheopis, hand lens identification) were
placed in glass box Xi. White rats were injected with endemic
typhus virus (Baltimore and Savannah flea strains (8) (9)) and placed
in the same glass box. Approximately two weeks after the first
infected white rat had been placed in box Xi, rickettsiae were found
in smears made from fleas removed from this box. Six fleas were
then removed from this box, emulsified in physiological salt solution,
and injected into two guinea pigs. One of these guinea pigs developed
the characteristic signs of clinical endemic typhus described by Maxey
(16) for the strain of endemic typhus virus derived by him from a
human case in Wilmington, North Carolina, and known as the
"Wilmington " strain. This strain of virus, recovered from the fleas,
was carried in guinea pigs and rabbits for three generations, and then
dropped. Four guinea pigs were used in each generation; the majority
of the animals in each generation developed clinical endemic typhus.
Smears made from the tunica vaginalis of one of the guinea pigs in the
second generation showed rickettsiae. Virus (testicular washings)
from this guinea pig was used to inoculate two rabbits (2901A and
2901B). The development of agglutinins for B. proteus X19 (type 0)
by these rabbits is shown in Table 1.

TABLE 1.-Agglutination of B. proteus X19 (type 0) by rabbit sera. (Rabbits
inoculated with virus, flea X1-A; original source, emulsified fleas from box XI)

Number Serum dilutions
Rabbit of weeks --Rabbit ~~after in-

oculation 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1,280

0 0 0 0 0 0 0 0 0
1 0 0 0 ~~0 0 0 0 0

2 4° 4° 3° 1° ° 0 0 0
29.01A ------------- 04 0'443 0 0 0 0

41 0 0 o3 0 0 0 o
2l 4 31 31 3 2 °02001B-~~~~~~~34 41 21 0 0 01 0 0
4 4 4j 2 0 00

I l1abbit acclidentally killed.
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VIRUS STRAIN FLEA X1-B

Noninfected white rats and additional infected white rats were
then placed in box Xl. After a residence of about two weeks in the
box, one of the originally noninfected white rats (rat 2766) was
removed and killed. Six fleas were removed from this rat, emulsified
in physiological salt solution, and injected into two guinea pigs.
Both animals developed clinical endemic typhus. This strain of
virus was carried in guinea pigs and rabbits for three generations and
then dropped. All guinea pigs inoculated with this virus developed
clinical endemic typhus. Rickettsiae were found in smears made
from the tunica vaginalis of guinea pigs infected with this virus.
The development of agglutinins for B. proteus X19 (type 0) in the sera
of two rabbits (3084A and 3084B) inoculated with this strain of virus
is shown in Table 2.

TABLE 2.-Agglutination of B. proteus X19 (type O) by rabbit sera. (Rabbits
inoculated with virus, flea X1-B; original source, emulsified fleas from box XI)

Number Serum dilutions
Rabbit aof weeks T

3S084A _-- --__ -

3084B -_--___

1:10 1:20 1:40 1:80 1:160 1:320 1:840 1:1,280

3 1 0 0 0 0 0 9
4 4 4 4 2 0 0
4 4 4 4 1 0 0 0
4 4 4 4 2 0 0 0
4 4 8 0 0 0 0

0 0 0 0 0 0 0 0
4 4 4 4 4 3 2 0
4 4 4 4 4 3 0 0
4 4 4 4 4 8 0
4 4 4 4 2 0 0
4 4 3 2 0 0 0

VIRUS STRAIN RAT Xl

The brain and spleen from the originally noninfected white rat
(rat 2766) taken from box Xl were removed and inoculated, sepa-
rately, into guinea pigs. These animals developed clinical endemio
typhus. This strain of virus was carried in guinea pigs and rabbits
for seven generations and then dropped. Of the 53 guinea pigs in
these seven generations, 37 developed clinical endemic typhus.
Rickettsiae were found in smears made from tlle tunica vaginalis of
guinea pigs infected with this virus. Histological examination was
made of the brains from two guinea pigs from this strain of virus.
One of the brains showed the lesions characteristic of endemic typhus.
(See p. 2497.) The development of agglutinins for B. proteus
X1, (type 0) in the sera of rabbits inoculated with this strain of
virus is shown in Table 3.

-
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TABLE 3.-Agglutination of B. proteus Xl9 (type 0) by rabbit sera. (Rabbita
inoculated with virus, rat Xl; original source, white rat 2766)

Number Serum dilutions

Rabbit of weeks
after in.-
oculation 1:10 1:20 1:40 1:80 1:100 1:320 | 1:640 1:1,280

_ _ _ _ _ _ ( I~~~~~1 0 0
I

0
__ _ 003055A 0l 4 4 4 3 2 0 0| $

1 4 3 0 0 0 0 0 03055B
------------

2 44 4 3 81 o 0 0I 0

5 4 4 0 0 0 0 0 00 0 0~ 0 0 0 0 0 0

1[ i| 440 4 4
o4|o | 0 0 0 0

3081B 01 4 1~~~~~4 4 4 4 4 2 0 0

_055B 2 0 0 0 0

_______________ L i~6 4 1 1 0 0J 0 0 0

That guinea pigs which had recovered after injection with virus
rat Xl were immune to endemic typhus is shown in Chart 1.

VIRUS STRAIN FLEA X3

The fleas remaining in box Xl were then transferred to a freshly
cleaned and sterilized box, X3. White rats infected with typhus
and noninfected white rats were placed in box X3. About two weeks
later one of the originally noninfected white rats (2772) was killed.
Fleas taken from this rat were emulsified and inoculated into guinea
pigs. This resulted in the establishment of a strain of virus which
has been carried for nine generations in guinea pigs and rabbits. Of
45 guinea pigs inoculated with this strain of virus, 41 have developed
clinical endemic typhus.

Histological examination wasmade of the brains from five guinea pigs
from this strain. Two of these brains showed the characteristic
lesions of endemic typhus.

Rickettsiae have been found in smears made from the tunica
vaginalis of guinea pigs infected with this strain of virus.
The development of agglutinins for B. proteus X19 (type 0) in the

sera of rabbits following inoculation with this strain (flea X3) of virus
is shown in Table 4.
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CHART I
IMnhAhA2. T- V rlAIt %_9V A-re ert

GUINEA PIGS INOCUATED WITH VIRUS GUINEA PIGS INOC.WIrW ENOEMIC TYPHUS
RAT X-1 VIRUS-ORIGINAL SOURCE BALTIMORE l.EAS

1 2545S^7T89 12e3II5IG 1 -234567891d121,3145Ilb

. Guinea RS 3223

,hwuted
_

in

Guinea Pig 3346
(Inoculated _. -

/lScroetl

I.I. Iaa AIlI I I I -I III

Gu;noea Pi 3223
4' no¢h/a ted

Guinea Pi 334(
4lnoculated

Fresh Guinea Pig 3809
Iol &rotPo involvement

killed for transfer

Feesh Guinea Pi; 3900
,loculated

inoSlrvtaetIhvolvement

I,.|II *i mu . I li ie li

TABLE 4.-Agglutination of B. proteus X19 (type 0) by rabbit sera. (Rabbits
inoculated with virus, flea X3; original source, emulsified fleas)

Number Serum dilutions
Rabbit ofweeksRabbit after in-

oculation 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1,280

8145A--------------- 2 4: 4 2 0 0° 0° 0
8145A B 3 44 2 000 0

_______ 1 11~~~44 3 0 0 0 o 0 00

*J 01111 0 ! ! 001 3 0 0 0~~ 0 0 0 0

41
4C

39

38

41

40

59
38

41

40

39
38

41

40

39

.38
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Cross immunity tests show clear-cut cros immunity between
endemic typhus virus originally isolated from a human case and
the flea X3 strain. This immunity is shown in Charts 2 and 3.

VIRUS STRAIN RAT X3-A

Brain and spleen from originally noninfected white rat 2772, from
box X3, were emulsified in physiological salt solution and injected

CHART 2CROSS IMMUNITY TEST - DAILY TEMPERATUREC RECORD.
GUINEA PIG INOCULATED WITH VIRUS WUINEA PIGS INOC WITH ENDEMIC TYPHS

ELE34 23 4 VIRUS VIRGINNI SOURCM1 /NAN
1 2 3 4 7 8-9111121314 S 1 2I7i0115 61718I

40 Gunea P' 3143 Oumnea Pig 3143~Inouated
38 involvement

41 .Fesh-Gwiea PMg WZ0076~otaIiwoIem.nt
40 inuae

39

rresh Guinea Pig W2008
41 . ocrotal involvement
40 .. {tc/tdJ ,7c14td
39 P./$

41
.resh Guinea Pig W2009

40 _lhocdlated_
39 _rl/

41 . resh Guinea Mlg W 2010

40p
eo 4_t

39 _ .uSotal
.nvolvement

separately into guinea pigs, four animals being inoculated. Each of
these guinea pigs developed clinical endemic typhus. This strain of
virus was carried in guinea pigs, rabbits, and monkeys for 10 genera-
tions. In these 10 "generations" 96 guinea pigs have been used,
half of the guinea pigs being inoculated with blood and half with
testicular washings. Thirty-two of those inoculated with blood and
35 of those inoculated with testicular washings have developed
clinical endemic typhus.
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Histological examination has been made of brain sections from 4
guinea pigs from this strain. Two of these brains showed the char-
acteristic lesions of endemic typhus.

40

39
s8

41

40

39

38

41

40

39

38

41

40

39

38

CHART 3
CROSS IMMUNITV TrST - DAILY rF7mPrQATLJRr RCORDf

P. IN0CULATED WIT4 ENDEMIC TYPHUS GUINEA PIGS INOCULATED WITH VIRMJ
VIRUS - ORICINAL SOURCE MAN FLEA-X 3
L .2.3,4A5.6 .7.8.9 10 11 12131415 I 34567891011 12L31415*1718WinPa(gW1904 I I I I I I I

td

Gutnea PigW 1989i/mocd/ated

_ LI'

....,,~~1.. t, ,

I I *i I I I I I 1111TUJTF
Guinea Pig W1963
Inoculated

Guinea Pig W1989
4/InoO`/ated

Fresh Guinea Pig 3446

4InocuAa 9\d

4oiemei1t

Fl'esh Guinea Pig. 347
,Inoculated 4Scroth/ invo/W,ent

lied for trans-o

Rickettsiae (see photomicrograph 456) have been found in smears
made from the tunica vaginalis of guinea pigs infected with this
strain of virus.
The development of agglutinins for B. proteus X19 (type 0) in the

sera of rabbits and monkeys following inoculation with this strain of
Tirus (rat X3-A) is shown in Table 5.
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TABLIE 5.-Agglutination of B. proteus X1 (type 0) by rabbit and monkey sera.
(Animals inocukgted with virus, rat XS-A)

Number Seru dilution
Animal ofweekAnimal ~ afte in-

oculation 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1,280

0 0 0 0 0 0 0 0 01 0 0 0 0 0 0 0

Rabbit3078 __-------
2

||
4 4 2 0 |

Rabbit 3078B ___ ll a 4 | 4 | 3 | 0 | 0 0| 8

1° 2 0 B 0 0 0 0

I 1 0 0 0 0 0 0 0 S
Rabbt378B ------2 4 4 4 4 8 2 0 0

a 4 4 4 4 1 0 0 0

f 0 2 1 0 0 0 0 0 0
I 4 4 4 4 2 0 0 0

Rabbit3103A4-------------- 24 4 ° 3 2 0Charts 04 4 4 2r o
1~~~~'~~~ 4 0 00 04 4 3 1 0 0 0 0

3 2 0 0 0 0 0
I 0 0 0 0 0 0 0 S

Rabbit3103DB-------- 2 0 0 0 0 0 0 0 0
3 4 0 0 0 0 04 4 a 1 0 0 0 0 94 3 0 0 0 0 0 0

Monkey5lo-j------- 2 3 4 4 4 0 0 0

4 3 4 4 0 0 0

0 8 ~2 0 0 0 0 0
4 4 2 0 0 ~~~0 0

Monkey5ll-------- 0 01111!~4 2 0 0a 2 0 0 0 ~~~0 0

Charts 4 and .5 show the results of cross-immunity tests between the
rat X3-A strain of virus and the strains of endemic typhus virus,
recovered from fleas caught at typhus foci in Baltimore and Savannah.

VIRUS STRAIN RAT XS-B

Additional white rats were inoculated with endemic typhus virus
and placed in box X3. Fresh, noninfected white rat 3031 was placed
in this box and allowed to remain two weeks. At the end of this
period the spleen from this rat was emulsified in salt solution and
injected into two guinea pigs, the brain being treated in the samo
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manner. One of the guinea pigs inoculated with splenic emulsion
and one of those inoculated with brain,developed clinical endemic
typhus. This strain of virus (rat X3-B) has been carried in guinea
pigs and rabbits for 11 generations, with results similar to those
described for the strain rat X3-A.

CHART 4
CROSSIMMUNITY TEST DAILY TEMPERATURE: RECORD

GUINEA PIG INOCULATED WITH VIRUS GUINEA PIGS INOC. WITH ENDEMIC TYPHUS VIRUS
RAT X-3A OIIASPJCf ATMOR FLE~AS1 2,345 67 90I_112131415I 2 34 5 6 7 8 10111213 157

I _II II I I I __ I ,I II 1 ,,,,I ,,I, I , I, I 1,

41 Guino Pig 338S
/noc^i/ate4 Ousnh P;q 3385

3

flesh Guinet Pig 734jocuiatedJcrot involvement
40
39 _ tKIle.d for transfer

41 Fresh Guine Pe 33732
0 &brolal Involvement

439 _illed or tranofr _

Histological examination has been made of brain sections of one
guinea pig infected with this strain. This brain showed the charac-
teristic lesions of endemic typhus. Rickettsiae have been found
in smears made from the tunica vaginalis of guinea pigs infected with
this strain of virus.
Table 6 shows the production of agglutinins for B. proteus X19

(type 0) in rabbits following inoculation with virus rat X3-B.
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CHART 5
CROSS IMMUNITY TEST - DAILY TEMPERATURE RECORD

OUINHA PIQi5 INOG.-LNDEMIC TYPHUS
VIRUS. SOIGINAk-AOURCSAVANNAN rLEAS

I 2 4567 e9 10111213141516
lI I I I I I I I I I 1I I 1I I 1I I5

Guinea Pig 6154

,/necuhbd

'uinea Pig S197

/

..... . . . . . .......a . a a a a a a I

WFINLA IWW INgUOLAILJ WITH VIKUURAT X-3A
I 23456_7 89loll 2l3I4iSt7I8

Guinea Pig 8154
/inooulated

GusriLeaPiq 197Gl"
Inoculated

Fresh Guinea Pig 3164
,tnoculated sSe.Vl invo"n"t

kl/ed for trnefes

Fresh Guinea P;g 3165
,hnocl/ated

iv*rent

a a a s 2 gk a I a a a a a A a * a a

TABLE 6.-Agglutination of B. proteus X19 (type 0) by rabbit sera after inoculation

of the rabbits with virus, rat X3-B

Number Serum dilutions
Rabbit ofweeks - __ -__

Rabbit after in-
oculation 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1,280

0 0 0 0 0 0 0 0 o
I 1 4 3 2 0 0 0 0

3197A ------- 2 4 4 4 4 0 0 0 I
_ 4 3 2 0 0 0 0

0 2 0 0 0 0 0 0
1 3 0 0 0~~ 0 0 0 8

3197B------------ 2 4 4 1 0o O O O
4 4 4 0 0 0 0 0 0

1 3 3 0 0 0 0 0

41

40

39

38
4'

40

39

38

41

4O

39
38

4'

40

39

58

_.__ -.-- -_

- -I
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Cross immunity tests between strain rat X3-B and stratins of
endemic typhus are shown in Chiarts 6 and 7.

It will be noted that originally noninfected rats 2766, 2772, and
3031, from which the strains of virus rat Xi, rat X3-A, and rat
X3-B were established, were exposed in the glass boxes not only to
infected fleas but also to infected rats. To overcoine this objection
approximately 150 infected fleas were removed from box X3 and
placed in freshly sterilized box X7. Three fresh white rats (3241,

CHART 6
CROSS IMMUNITY TEST- DAILY TEMPERATURE RECORD

4 1 Guinect Mg 3661
45hc 3 6 6It Guinea Poq 3661
40 (Itoccs/atel

39

Fresh Guinea Pig W20rs
41 1Inoculated 4 Scrotal A'vo/vement

40 .i

38

45 1Fresh GuInea P;g W2076

40

39 tlK/ed or transfer

Fresh GuInea Pig W207T
41 [Inoculated

40g ; t/noeet
39 tted
38-

Fresh Guinea A' W20778
Inoculated I crota/involvement

40_ v
39

as ' ' ' ' 11 I ' . * * '

8242, and 3245) were then placed in box X7. After a residence in

the box of 13, 14, and 15 days, respectively, these rats were removed
and killed. Two guinea pigs were injected with the emulsified
spleen from each rat, and two with the emulsified brain. From
white rat 3241 a strain of clinical endemic typhus was recovered
(strain rat X7-A), and also from white rat 3245 (strain rat X7-B).
The guinea pigs injected with material from white rat 3240 developed
febrile reactions, without scrotal involvement, in from 6 to 12 days
after inoculation but were not "transferred." Four white rats from

GUINEA PIG INOCULATED WITH VIRUS GUINEA P1OS INOCULATED WITH ENDEMIC
RAT X3-B TYPHUS VIRUS -ORIGINAL SOURCE- MAN.

I 234 5678 9101121314 1 234 5 6789 1011121314151617
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the same lot of rats from which white rats-3241, 3242, and 3245 were
chosen, were killed and guinea pi injected with brain and spleen
emulsions. None of these guinea pigs developed clinical endemio
typhus.

VIRIUS STRAIN RAT X7-A

This strain of virus has been carried in guinea pigs and rabbits for
seven generations. Of 40 guinea pigs inoculated with this virus, 31
have developed clinical endemic typhus.

'41

40

39

38

41

4c

39

.38

41
40

39

38

41

40

39

38

CHART 7
CROSS IMMUNITY TEST DAILY TEMPERATURE RECORD

GUINEA PIGS INOCULATEO WITH VIOUS
RAT X-38

1-2:3 45 6 78 9 10111213141516
, ,-, --.

Guinea Pig W 1876
S/no¢alated

Guinea Pl9 8138
IInoculated

rresh Guinea Pig 3342
Inoculated A

invoImegt

Tresh Guinea Pig 3343
41noculated. J6cotal involvmont

t/kled -for transfe--

G. R W1876 INOCULATED WITH ENDEMIC TYPHUS
lVIRU ORIGINAL SOURCE-MAN. G.R S138 INOC.E.r.
VIRUS FROM FLEAS FROM TYPHUS FOCUS (SAVAKN)

1 2 34 5 67 8 910112131415161718

Gurneo Pig WIB86
lnoculated

Gu;na Pig 8 138

{/noc^^/ab
--ftoiS-0en

Rickettsiae have been found in s.mears made from the tunica vagim
nalis of guinea pigs infected with this strain of virus (see photomicro-
graph 458).

Brains from five guinea pigs from this strain were examined his-
tologically. One of these showed scanty lesions of endemic typhus,
one was frank-ly negative, and three were doubtful.
Table 7 shows the production of agglutinins for B. proteus Xl1

(type 0) in rabbits following inoculation with virus rat X7-A.

cX

I I a I I I I I

.. . .... .....I..I. .. , ..w . . . . . . . . * . * * . . .I I
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TABLz 7.-Agglutination of B. proteus X19 (type 0) by rabbit era after inoculotion
of the rabbits with virus, rat X7-A

Number Serum dilutions
Rabbit of weeks - - - _ _-_ _ _-_ _ - _ _-Rabbit after in-

oculation 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1,280

S70 3 2 0 0 0 0 0 9
~~~~ j ~~~~3 4 3 3

2 4_ 4_ 4_ 4_ 2_ 0

VIRUS STRAIN RAT X7-B

This strain of virus has been carried in guinea pigs, monkeys, and
rabbits for seven generations. Of the 60 gumea pigs used, 52 have

CHART 8
CROSS IMMUNITY TEST- DAILV vMPERATUGr O7rrn0n

GMP. INOC. WITH ENDEMIC TYPHUS VIRUS C- OUINEA PIGS INOCULATED WITH VIRUSINALSOURCE-3557-SATORE FLEASW- 2-HANo* RAT-X7B
I £34E 678912El 9B103112131414- 678 I 4

- Guinea Pig 3557
fl0cc>lated_

I n4volvetment

.Guinea Pg W2032

k _

K&crotalA.
involve ent

... . .... ... .... . ..~~~~~~~

Guinea P;g 3557'
4Inocudated

Gu;nea P; W2032
Inoculate

Fresh Guinea Pig 3869
Inoculated

It Acotl "rt
'invoA'eme4tp stt

fresh Guinea Pig 3869

J,lnoculaZe _ ,tDied
nvcotalel

;hvolveceact

developed clinical endemic typhus. Rickettsiae have been found in
smears made from the tunica vaginalis of guinea pigs infected with
this virus.

41

4C

139
.38

41

40

39

38

41

40

39

4e
41

39

38

.. ..9 a .. .. .
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The brains from three guinea pigs infected with this strain of virus
have been examined histologically. Two of these showed the lesions
characteristic of endemic typhus.
Table 8 shows the production of agglutinins for B. proteus Xi,

(type 0) in monkeys and rabbits subsequent to their inoculation with
virus rat X7-B.
TABLz 8.-Agglutination of B. proteus Xio (type 0), by monkey and rabbit sera

after inoculation with virw, rat X7-B

Number Serum dilutions
Animal of weeks

oculation 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1,280

{0 2 2 0 0 0 0 0 0

2 2 3 4 4° 3 °1 0 0
Monkey 512 042 3 3 4 4 3 2 O

4 4 2 0 0 0 0 0

0 3 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0

Monkey 615 .-3 2 3 4 4 4 4 3 2

4 2 3 4 4 4 4 4 25 3 4 4 4 4 4 2 06 3 4 4 3 1 0 0 0

0 2 0 0 0 0 0 0
1 4 4 0 I 0 0 0

Rabbit 3428A 0-1 2 4 4 4 4 2 3 O
4 4 4 4 4 2 0 0 0

_ _ :O O O
Rabbit3507A 23~~4 3 2 2 O O 0o 0°

0 3 0 0 0 0 0 0 0

~~Rabbit 3428B -2
2 4 4 4 4 4 3 2i

3 4 4 4 4 4 3 0 0

4 4 4 4 4 3 1 0

Rabbit 3507A 0at 2 4 4 4 4

________________ H
4 3 2

10
044 4 3 ~~0 0 0 0 0

0 2 ~1 0 0 0 0 0 0
1 4 4 4 4 3 ~~~~3 0 0

Rabbit 3507B 0-------

The results of the cross immunity tests completed to date between
virus strain rat X7-B and endemic typhus virus are shown in Charts
8 and 9.
The experiment detailed above for box X7 was repeated with

box Xli. Three originally noninfected rats were placed in box Xll
with infected fleas. After two weeks in this box the rats were killed,
fleas removed, and injected into guinea pigs. The brains and spleens
from each of the rats were emulsified and injected separately into
guinea pigs. From the guinea pigs injected with fleas and from
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those injected with material from each rat, viruses were established
which produced clinical endemic typhus in guinea pigs.

Rickettsiae have been found in guinea pigs infected with both the
strain recovered from the fleas (see photomicrograph 454) and the
strains established from the rat organs. Agglutinins for B. proteus

CHART 9
CROSS IMMUNITY TEST DAILYRtM _ATURE RECOOD

41

40

39

38

41
40

39

38

4'

40

39

38

Xlg (type 0) have been produced in rabbits infected with one of the
strains derived from these rats. (See Table 9.)
TABLE 9.-Agglutination of B. proteus X19 (type 0), by rabbit sera after inoculation

with virus, rat X1I

Number Serum dilutions
Rabbit of weeks

Rabbit after in-

oculation 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1,280

3940A 01 4 4 8 I O 0 O 0
~ 4 4 4 4 3 0 0

0 4 2 0 0 0 0 0 0
80B .1___.______ _ 2 4 4 4 3 0 0 0 0

OUINEA PIG 110C.WITH EWOHC TVPWSVIRU3 CaUINEA PIGS INOCULATED WITH VIRUS
QMFINL SOURCE-SAVANAN FLES RAT X-771 P.345 6 7 891011121314 5ISIA 2 C)# 90123-411(-I I I I I I I 3I I 3I I 5I I 5I I

Guwea PCg S 134
1, 1,&.* lnvoAezent

a a A a a a I I a s M 2 m 1 a a a

Guinea Pig S 134
$Inoculted

Fresh Guinea Pig 3936

FreshlGuinca Rg 3937
h a_ _ ,~--_ t

en5~:4 >s

- I.

* TTTTrAT
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It should be noted that routine blood cultures were made from
all guinea pigs at the time matcrial was talen for transfer. These
cultures have been negative in the great majority of instances.
Repeated examination of the rats and the glass boxes used to

house the experimental rats has failed to show the presence of any
blood-sucking parasite other than the rat flea (X. cheopis).

Additional experimental work has shown that the typhus virus is
present in the flea for at least nine days after feeding on infected
rats. Typhus virus also has been recovered repeatedly from the
feces of infected fleas.

BRAIN PATHOLOGY IN GUINEA PIGS

The lesions in endemic typhus are of the same general type as in
European, or epidemic, typhus in guinea pigs, but are much less plen-
tiful than in either the Wolbach or Breinl strains of European typhus.
They consist of the well known small compact cellular glioses such as
are seen in human and experimental epidemic (European) typhus and
of various types of vascular reactions within the brain substance and
of usually scanty, irregular, often perivascular cellular infitrations in
the pia, consisting chiefly of lymphocytes, rarely also macrophages,
and sometimes associated with edema or fibroblast proliferation. The
most frequent vascular lesion is an infiltration of the vessel sheath by
lymphocytes, less often adventitia cell proliferation or penvascular
hemorrhage are seen, rarelv endothelial swelling or proliferation.
Definite thrombosis or endothelial necrosis were not observed except
for a single lesion in one of 20 guinea pigs infected with Maxey's "H"
strain (16). Lymphocyte infiltration of variable extent and density
was seen in the chorioid plexi of one "H" strain animal, and of four
guinea pigs of the Baltimore flea strain.
TABLE 10.-Frequency, type, and distribution of brain lesions in guinea pigs

(counted in 5 to 6 complete cross sections of the brain from the frontal, mid-
parietal, mid-brain, cerebellopontine, and medullary levels)

Maxcy E '_& Baltimore European"H" mental and "WiJming- Breinl
Strain strain strains, Savannah ton" strain I

human, rat and flea strain (for com-
1927 Xfies strains parison)X-series~~~~~~~~~~~~~~~~~~~~~~~~~~~

Total number of brains tabulated-
Number showing meningeal reaction
Number showing focal glioses
Number showing intracerebral vascular lesions
Number showing lesions of both types-
Number showing intracerebral lesions of either type

Total number of focal glioses recorded in all
Total number of vascular lesions recorded in all-

Total number of both types in all
Cerebral cortex:

Glioses
Vessels
Total-

20 24 19 40 1
(2) 21 18 (2) 1
(2) 12 7 18 1
(2) 11 6 15 1
(2) 9 4 11 1

11 14 10 23 1

(2) 48 37 (X) 76
(2) 28 35 (2) 101

58 76 72 (2) 177

(2) 28 15 (2) 33
(2) 10 11 (2) 36

32 38 26 (2) 69

2 Not recorded. a Not recorded except in 4.I No scrotal involvement.

76312'*-31..2
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TABLE 1O.-Frequency, type, and distribution of brain lesion. in guina pigs
(counted in 5 to 6 complete cross sections of the brain from the frontal, mid-
parietal, mid-brain, cerebellopontine, and medullary levels)-Continued

Maxey Eperi- IBt Eupean"4H"* mental and "WJlig- Brein"
stma1n stman stnunsd,saaun ton" strain t

human, rat and 9ea strain (for com-
1927 O-Mr strins paron)

Basal ganglia:
Glioses ------------------------ (2) 40 9
Vessels --------------------------------- (2) 1 6 ( 14

Total-8 1 10 (2) 21

Thalamus:
Glioses- (1) 6 2 (2) 19

Vessels ------------------- (2) 2 2 (2) 27

Total -() 8 4 (2) 46

Mid-brain:
Glioses------- (2) 4 7 () 6
Vessels-() 2 4 ()

Total --------------------- 5 6 11 () 12

Cerebellum:
Glioses--------- (2) 3 6 6
Vessels -_------------------------- (3) 3 4 14

Total ------------------- 3 6 10 (2) 3

Pons:
Glioses -_-------------------- ( ) 2 2 (')
Vessels ----- ---------- 4 (

Total - - ------------------------ 6 3 ( 7

Medulla:
Glioses --- ------------------------------ (2) 5 1
Vessels -(2) 6 7

Total - --------------------------- 11 8 (3)

I No scrotal involvement. 2 Not recorded.

The distribution and types of lesions in four strain groups of
endemic typhus and proportion of brains showing such lesions are
tabulated in Table 10. Similar data for a single guinea pig infected
with the Breinl strain of European typhus are placed in this table
for contrast as to the number of lesions present. The number of
lesions counted in this brain, on comparable sections, is more than
equal to the sum of those seen in each of three of the other groups.
In regard to the topographic distribution, lesions were found to be
most numerous in the cerebral cortex. A similar distribution has
been noted in the Wolbach and Breinl strains of European typhus
(unpublished data).

It should be noted that with one or two exceptions all of the
guinea pigs included in Table 10 showed scrotal involvement, typical
of endemic typhus, during the course of the disease.

SUMMARY

In conclusion it may be stated that the rat flea (XenopsyUa cheopis)
as a vector of endemic typhus meets the requirements of the epi-
demiological evidence. The virus of endemic typhus has been recov-
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ewed repeatedly (four times by us; once by Kemp) from rat fleas
taken at typhus foci, and, finally, experimental transmission of the
virus from rat to rat by means of the rat flea (X. cheopi8) has been
carried out in the laboratory.
The foregoing evidence points to the rat flea (X. cheopi8) as a

common vector of endemic typhus from rat to rat and from rat to
man.
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SICKNESS AMONG MALE INDUSTRIAL EMPLOYEES IN
THE SECOND QUARTER OF 1931

By DEAN K. BRUNDAGE, Statistician, Office of Industrial Hygiene and Sanitation,
United States Public Health Service

The sicknes3 incidence rate among a sample group of male wage
earners, based on reports to the Public Health Service from indus-
trial sick-benefit associations, was lower in the second quarter of
1931 than in the same quarter of 1930, which rate in turn was lower
than that of the second quarter of 1929. The decrease in the fre-
quency of sickness, exclusive of accidents, was 12 per cent from the
1930 to the 1931 period under consideration, and 11 per cent from 1929
to 1930. Thus two decreases virtually of the same magnitude have
occurred since 1929.
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These reslts were obtained from reports covering the same indus-
trial edablihments in 1931 as in 1930, and in 1929 from 23 of the
27 establishment reporting in the two most recent years. The
population under observation in each of the three periods, and
especially in the last two years was, therefore, much the same. The
number of men induded in the record was approximately 152,000 in
1931, 166,000 in 1930, and 164,000 in 1929.
The cases included were those which caused disability for eight

consecutive calendar days or longer and for which sick benefits were
paid. In the group of mutual-benefit associations under considera-
tion aIl diseases are compensable with the exception of the venereal
diseases, and in a few of the associations certain chronic pathological
conditions contracted prior to the date of joining the organization.
The record applies to employed males only, but includes those

working on part time. For persons indefinitely laid off, membership
in the benefit association ordinarily is automaticAy terminated.
TABLE 1.-Frequency of disability lasting eight calendar days or losgexin the second

quarter of 1931 compared with the same quarter of 1930 and 1929
[Mal morbidity experince of 27 IndustrIlal establishments which reported their cases to the United States

Public Health Service during all three yeas 1]

Annual number ofdisabilities
Dlsei and dia grups which caused disability (numbers In paren- per 1,000 men in-
thes ae disase title numbers from the International List of Causes of
Dea third revision, ParIs, 1920)

1931 1930 1929

Sickness and nonindustrial Injuries - - 85.2 94.9 104.8
Nonindustrial injuries _______-__-_-_-_--- 12.0 11.7 IL
Sicke I _------ _________-________--------_______-___ -73.2 83.2 98 1
Respiratory diseases -- -- -- 25.3 31.4 3A t

Influenza, grippe (11) - 9.7 12.0 12.2
Bronchitis, acute and chronic (99)-- - _- 2.9 4.1 4
Pneumonia, all forms (100, 101) - .9 2.4 3.
Diseases of the pharynx and tonsils (109) -5-.8 6.8 8.I
Tuberculosis of the respiratory system (31) __-1 _ 2 l 7 L4
Other respiratory diseases (97,98,102-107) - 3.8 4.4 8 4

Nonrespiratory diseases - 47.9 51.8 57.
Diseases of the stomach-cancer excepted (111, 112) __----3.5 4.5
Diarrhea and enteritis (114)-- .9 1.3
Appendicitis (117)-- 3.6 4.8 6.4
Hernia (118a)_ _---- 1.9 1.4 2.1
Other digestive diseases (108, 110, 115, 118, 118b-127) --- 2.73.0 S. 3
Rheumatic group, total --10.5 11.5 12.4

Rheumatism, acute and chronic (51, 52) - - 6.0 5.9 6.6
Diseases of the organs of locomotion (158) - - 3.0 3.6 3.8
Neuralgia, neuritis, sciatica (82) - -1.5 2.0 2.8

Neurasthenia (part of 84) - - 1.5 1.3 L
Other diseases of the nervous system (70-81, 83, part of 84) -- 1.51.0 L
Diseases of the heart and arteries, and nephritis (87-92, 96, 128, 129) 3.73.44.2
Other genito-urinary diseases (130-136) - -2.4 2.3 2.8
Diseases of the skin (151-154) --3.1 3.8 4.3
Epidemic and endemic diseases except influenza (1-10, 12-25) -- 2.93.7 3 Irn-defined and unknown causes (205) - -2.1 2.1 2.
All other diseases 2 (26-30, 32-37, 41-50, 53-69, 85, 86, 93-95, 155-157, 159, 164) 7.6 7.7.a8
Average number of males covered in the record. -151,813 165, 791 164,108

I Except that the rates for 1929 cover 23 of the 27 establishments included in 1930 and 193L
' Exclusive of disability from the venereal diseses.

Virtually all disease groups participated in the decline in incidence
Diseases of the respiratory system as a whole decreased 19 per cent
in the second quarter of 1931 as compared with the same quarter of
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1930, and 29 per cent when compared with the rate during the corre.
sponding period of 1929. The reported frequency of influenza
decreased about 20 per cent as compared with the same period of
either of the two preceding years. The incidence of pneumonia (all
forms) was lower by 21 per cent than in the second quarter of 1930,
and by 41 per cent than in the same period of 1929. Decreases of
similar magnitude were recorded for bronchitis, and for tonsillitis and
other diseases of the tonsils and pharynx. Even for tuberculosis of
the respiratory system the indicated frequency of new cases was
lower in the 1931 period than in either of the two preceding second
quarters. For all other respiratory diseases combined, the decrease
was 14 per cent from the 1930 incidence and 30 per cent from that
in 1929.
The rate for total nonrespiratory diseases, which seldom fluctuates

to any marked extent, was 8 per cent lower in 1931 than in 1930 and
17 per cent below the 1929 frequency. Diseases showing the most
marked decreases in this group include diseases of the stomach (ex.-
clusive of cancer), appendicitis, diseases of the skin, and the rheumatic
group (rheumatism-acute and chronic, lumbago and other diseases
of the organs of locomotion, and neuralgia, neuritis, sciatica).
For three disability categories, however, the 1931 rates were

definitely above those of each of the two preceding periods. In one
of these three groups, namely, nonindustrial injuries, a higher -rate
this year is to be expected, because, as fewer hours are spent in the
factory, the time during which men are exposed to accidents outside
the workshop, obviously, is increased. The other two disability
categories showing increased incidence were (a) neurasthenia and (b)
certain other diseases of the nervous system.
In the report for the first quarter of 1931 it was stated that the

frequency of illnesses reported as neurasthenia was higher in 1921
than in any year since then, and that in view of the similarity of
industrial conditions in 1921 and 1931 it appeared worth while to
present the rates for this disease separately in Table 1.1 The neuras-
thenia rate was not as high during the second quarter of this year as
in 1921 (an annual rate of 1.5 cases per 1,000 men as compared with
2.5 in 1921), but it was somewhat higher than in the second quarter
of 1930 and of 1929. (See Table 1.) For certain other diseases of
the nervous system the increase this year was larger than that shown
for neurasthenia. The incidence of this group was 1.5 in 1931, as
compared with 1.0 in 1930, and 1.1 in 1929. Included in this group
are the more serious mental cases, paresis, cerebral embolism, cerebral
hemorrhage, meningitis, encephalitis, and certain other diseases of
the nervous system (title numbers 70-81 and 83 in the International

I Cf. Sickness among Male Industrial Employees in the first quarter of 1931. Pub. Health Rep., vol. 48,
No. 31 (July, 1931).

OK0
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List of the Causes of Death, third revision, Paris, 1920). Unfor-
tunately, the population under observation was not large enough
to afford statistics of the trend of these diseases separately.

Although the morbidity rates presented cover a very small sample
of the male wage-earning population of the country, they are con-
sistent with certain other health indexes. For example, the Metropol-
itan Life Insurance Co. reports that the death rate among its approxi-
mately 19,000,000 industrial life-insurance policyholders in the
United States and Canada was 8.9 per 1,000 in the second quarter
of 1931, which was slightly better than the low for the second quarter
of any preceding year (9.0 in 1921).2 The company also reports
a sharp drop in the mortality from tuberculosis during the second
quarter in spite of severe unemployment, which usually tends to
increase the tuberculosis death rate.3

COURT DECISION RELATING TO PUBLIC HEALTH
Conviction for sale of adulterated article reversed where statute made

such sale compulsory.-(California Superior Court, Appellate Dept.;
People v. Wolin, 2 P. (2d) 60; decided Aug. 3, 1931.) A statute
made it unlawful to "sell or offer for sale, or keep for sale," any
adulterated drd4 and so defined "drug" as to include fluid extract
of ginger. It was also provided by the statute that any agent of the
State board of health should have the right to purchase any drug
suspected of being adulterated or to take samples thereof if a sale
was refused, and refusal to sell such a sample to an agent was made
a misdemeanor.
The defendant was convicted under a complaint which charged

that he did "sell and offer for sale and hold out for sale and offer
to deliver" adulterated fluid extract of ginger. The sale proved
was one made to an agent of the State board of health, who announced
his authority to the defendant and stated that he wished to take
officially a sample of the ginger. The defendant thereupon delivered
to the agent four bottles of the ginger for which the agent paid the
defendant. On appeal by the defendant, the appellate court pointed
out that there was no such offense as "holding out for sale" nor
(except in case of imported drugs, which was not the charge in the
instant case) any such offense as "offering to deliver." It stated
that the conviction had to rest for support, therefore, on the charge
of selling and offering for sale, but went on to say that no offer was
shown by the evidence. The conviction for such sale was reversed
because the court did not regard the transaction as violative of the
statute. "We can not ascribe to the legislature," said the court,

I Statistical Bulletin, Metropolitan Life Insurance Co., vol. 12, No. 7 (July, 1931), p. 7.
I Ibid., p. 8.

202r
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"an intention to punish as a crime an act the refusal to do which is
also made criminal; and yet an affirmance of this conviction must
rest on such a construction of the statute."

DEATHS DURING WEEK ENDED SEPTEMBER 26, 1931
Summary of information received by telegraph from industrial insurance companies
for the week ended September 26, 1931, and corresponding week of 1930. (From
the Weekly Health Index, issued by the Bureau of the Census, Department of
Commerce)

Week ended Corresponding
September 26, 1931 week, 1930

Policies in force - 74, 796, 694 75, 495, 053
Number of death claims - ____-_-_-___-___ 13, 063 12, 170
Death claims per 1,000 policies in force, annual rate. 9. 1 8 4
Death claims per 1,000 policies, first 39 weeks of year,
annual rate -9. 8 9. 7

Deaths I from all causes in certain large cities of the United States during the week
ended September 26, 1931, infant mortality, annual death rate, and comparison
with corresponding week of 1930. (From the Weekly Health Index, issued by
ths Bureau of the Census, Department of Commerce)

[The rates published in this summary are based upon mid-year population estimates derived from the
1930 census]

Week ended Sept. 26, 1931 Co esponding tDhefit 39week,1930 eks
City

Deaths
Infant

DeathsTotal Death under mor- Death under 1931 1930deaths rate'2 1 yertltrate3 1I year
Total (82 cities) -6,701| 9.8 668 453 10.5 791 12.1 120

Akron -34 6.9 7 69 8.2 4 7.8 7.9
Albany 8-32 12.9 5 99 1&63 2 13.9 15.0
Atlanta -72 13.5 4 41 12.1 6 1& 2 15.8
White -------- 39 2 32- 6-
Colored -33 (6) 2 57 (6) 0 (6) (6)

Baltinore 5--------------------------- 190 12 2 18 61 I1. 5 28 14.6 14.1
White -131 12 52 21 .
Colored -59 (6) 6 94 (1) 7 (6) (6)

Bir --in-ham 46 8.9 8 80 12.4 7 13.7 13.8
Whlite - -----17 - 4 69 3 .
Colored -29 (6) 4 97 (6) 4 (6) (6)

Boston -201 13.3 25 71 12.0 23 14.3 14.2
Bridgeport -29 10.3 4 66 8.5 4 11.3 11.1
Buffalo -1------ 1 10.0 13 53 11.1 14 13.2 13.1
Cambridge -19 8.7 5 101 9.2 3 12.2 11.7
Camden -33 14.5 7 122 13.2 1 14.5 13.7
Canton -11 5.4 1 23 8.4 4 10.2 10.1
Chicago -559 8.4 61 54 10.2 64 10.8 10.5
Cincinnati -118 13. 5 10 60 17.1 12 16.2 15.7
Cleveland -173 9.9 14 41 9.5 23 11.3 11. 2
Columbus - ---- 48 8.5 6 59 13.8 9 13.8 15.7
Dallas -39 7.5 5 --- & 9 10 11.3 11.6
White -------- 26 2----9---

Colored ------ 13 (6) 3 --- 6) 1 (6) (6)
Dayton- 4. 1i. 3 3 42 12.9 6 11.9 10.6
Denver -62 11.1 9 87 13.9 13 14.0 14.9
DesMoines -29i 10.5 4 70 8.8 6 11.2 11.8
Detroit -211i 6.7 35 56 7.2 33 8.4 9.4
Duluth -251 12.8 2 49 13.4 2 11.4 11.3
El Paso -21 10.4 3 -------- 13.7 6 16.0 17.6
Erie -14 6. 2 2 37 7. 6 3 10.7 11.3
Fall River '7- -12 5. 4 3 68 12.2 8 11.3 12.1
Flint -16 &516I 77 11.6 11 7.0 9.3

Footnotes at end of table.
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Deaths I from aU causes in certain large cities of the United State. during the week
ended September 26, 1931, infant mortity, annual death rate, and comparison
with corresponding week of 1930-Continued

[The rates published in this summary are based upon mid-year population estimates derived from the
1930 census)

Wek ended Sept. 2E

City

Total Death Deathr
deaths rate 2under1 year

1,91 Confes
1931 wee]

Infant
mor- Death
tality rate 2
rate I

,ponding Death mtoI for
k, 1930 weeks

Deaths
under 1931 1930
1 year

Fort Worth -29 9.0 4 9.2 1 10.9 1L1
White ---------- 26 4- 1
Colored - -3 () 0 (6) 0 (6) (6)

Grand Rapids --26 7.9 0 0 11.4 4 9.2 10.4
Houston - -67 1L 3 6 -- 11.8 12 11. 112

White - --------------- 49- 6 7
Colored - -18 (6) 0 (6) 5 (6) (6)

Indianapolis -- 75 10 6 7 58 16.1 16 14.0 14.8
White --------- 67 6 56 13
Colored - -8 (6) 1 67 (6) 3 (6) (6)

Jersey City - -51 & 3 1 9 7.4 4 11.7 1L3
Ransas City, Kans --33 14.0 5 103 14.5 2 12 8 11.7

White - -25 5 123 1
Colored - -8 (6) 0 0 (6) 1 (6) (6)

Kansas City, Mo --91 11. 6 4 30 12.6 9 1& 3 1.a
Knoxville - --------------- 42 20.1 4 85 7.3 4 12 7 13.8

White -33 - 4 95- 4-
Colored --------------- 9 (6) 0 0 (6) 0 (6) (6)

Long Beach --29 9.9 2 48 6.9 4 9.8 9.9
Los Angeles - - 206 10. 5 17 49 10.1 23 10.8 11.1
Louisville---------------------------- 89 15&1 11 94 11.36 14.513.7
White ------------- 69 -10 98- 4
Colored - 20 (6) 1 66 (6) 2 (6) (6)

*LowellT - -22 11.4 2 51 10.9 2 12 7 13.4
Lynn - -17 & 6 1 26 4. 6 0 9.7 10. 5
Memphis - -65 13 1 6 C3 10.3 8 16.7 17.4

White -- ------------- 29 2 33 4
Co'ored - -36 (6) 4 116 (6) 4 (6) (6)

Miami - -32 14.8 6 152 8.0 0 11.9 11.2
White - - -- 22 3 106 0
Colored ___ _. 10 (6) 3 265 (6) 0 (6) (6)

Milwaukee - - 83 7.3 12 52 9.1 11 9.4 9.7
Minneapolis - -70 7.7 5 32 9. 7 5 11.4 10.7
Nashville - -50 16.8 15 223 16.9 6 17.1 16 7

White-----33- 9 179- 4-
Colored - -17 (6) 6 354 (6) 2 (6) (6)

New Bedford 7?__________------------ 19 8.8 1 27 12.5 5 12.1 1QO
New Haven --26 & 3 1 19 3.2 0 12.4 18
'New Orleans -- 141 15.7 8 44 16.3 16 17.1 17.5

White - --------------------- 79 7 58 10---

Colored - -62 (6) 1 16 (6) 6f (6) (6)
New York - -1,134 & 3 95 40 8.9 117 11.3 10.9

Bronx Borough -- 169 6.6 14 32 7.0 11 8.3 8.0
Brooklyn Borough -- 389 7.7 41 43 7.9 38 10.4 10.0
Manhattan Borough -- 420 12. 1 26 44 13.3 51 17.2 16.2
Queens Borouh -- 122 5. 5 14 38 6.0 14 7. 3 7.1
Richmond Borough -- 34 10.8 0 0 10.8 3 14.0 14.4

Newark, N. J --80 9.4 11 58, 10.1 11 11.8 12 1
Oakland -- ---------------- 67 12.0 4 51 9.9 1 10.5 11.0
Oklahoma City --33 8. 7 3 41 14.2 12 11.0 10.9
Omaha - -37 8. 9 2 22 8. 3 5 14.0 13.6
paterson - -21 7.9 5 86 9.8 2 13.4 12. 3
Peoria- 26 12 5 4 105 11.4 2 12. 7 1 .6
Philadelphia - -410 10.9 40 58 11.4 61 13. 3 12. 7
Pittsburgh - -151 11. 6 25 86 13.8 18 14.7 13. 9
Portland, Oreg----- 55 9.3 2 24 & 4 5 11.6 12.1
Providence - - 56 11.5 8 74 9. 5 5 12.9 13.1
Richmond-- 44 12 4 2 29 11.1 4 15. 8 15.0

White - - -- 25 1 22 2
Colored - -19 (6) 1 43 (6) 2 (6) (6)

Rochester - -65 10.2 2 18 10.8 4 12. 0 11.6
St. Louis - -193 12 2 17 57 12 9 25 15.5 14.3
St. Paul - -45 & 5 2 21 7. 7 4 10.8 10.1
Salt Lake City6___________----------- 35 12 8 2 30 5.60 12.312.3
San Antonio --29 6. 3 2 --- 10.5 8 14.6 16.9
SanDiego - ---------------- 26 8 7 4 813 13.9 1 13. 6 14.5
San Francisco --148 11. 9 9 60 13.5 8 13.1 13.1
Schenectady - -18 9.8 5 29 10. 9 1 10.6 11.4
Footnotes at end of table.
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Deaths I from all causes in certain large cities of the United States during the week
ended September 26, 1981 infant mortality, annual death rate, and comparison
with corresponding week ol 1930-Continued

[The rates published in this summay are based upon mid-year population estimates derived from the
1930 census)

Cofson gDeath rate'for
Week ended Sept. 26, 1931 weep, 1930Din the first 39week,1930 weeks

Deaths Infant Deaths
Total Death under mor- Deathl under 1931 1930
deaths rate' 1 yea tality rate'2 1 yamate yea

Seattle6 4--------------------- 9.0 1 9 8.2 4 11.4 10.9
Somerville -14 6.9 1 37 7.5 1 9.1 9. 8
South Bend - 19 9.2 3 75 7. 5 3 8.1 & 9
Spokane -36 161 1 26 10.8 1 12.5 12.3
Springfield, Mass -24 8.2 2 31 11.4 1 11.8 12.2
Syracuse - 36 8.8 4 47 8. 9 5 11.7 11.6
Tacoma-27 13.1 3 77 9.3 0 12.1 12 5
Toledo -50 8.8 1 9 13.2 2 120 12.7
Trenton -28 11. 8 4 70 12.2 6f 16.7 16.7
Utica --------------------------- - 30 15.3 5 130 12.3 3 14.1 14.9
Washington, D. C - 118 12 5 16 89. 13.6 16 1&.9 15.2

White -63 6 49 -- 3
Colored -55 (6) 10 1721 (6) 13 (6) I(6)

Waterbury -17 & 8 1 30 7.3 1 9.8 9.8
Wilmington, Del. -15 7.3 1 22 19.1 5 14.1 14.5
Worcester -27 7.1 1 14 9.3 2 12.1 12 9
Yonkers-18 68 0 0 6.2 O, 87 81
Youngstown-32 9.7 5 70 10.7 7 10.3 10.3

I Deaths of nonresidents are included. Stillbirths are excluded.
2 These rates represent annual rates per 1,000 population, as estimated for 1931 and 1930 by the arith-

metical method.
3 Deaths under 1 year of age per 1,000 live births. Cities left blank are not in the registration area for

births.
4 Data for 77 cities.
' Deaths for week ended Friday.
* For the cities for which deaths are shown by color, the percentage of colored population in 1920 was

as follows: Atlanta, 31; Baltimore, 15; Birmingham, 39; Dalas, 15; Fort Worth, 14; Hoiiston, 25; Indian-
apolis, 11; Kansas City, Kans., 14; Knoxville, 15; Louisville, 17; Memphis, 38; Miami, 31; Nashville, 30
New Orleans, 26; Richmond, 32; and Washington, D. C., 25.

7 Population Apr. 1, 1930; decreased 1920 to 1930, no estimate made.



PREVALENCE OF DISEASE
No health department, State or local, can effectively prevent or control disease without

knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS
These reports are preliminary, and the figures are subject to change when later returns are received by

the State health officers
Reports for Weeks Ended October 3, 1931, and October 4, 1930

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended October 3, 1931, and October 4, 1930

Diphtheria -_Influenza Measles Meningotoccis
Week Weekj Week Week iWeek Week Week WeekDivision and State ended ended ended ended ended ended ended ended
Oct. 3, Oct. 4, Oct. 3, Oct. 4, Oct. 3, Oct. 4, Oct. 3, Oct. 4,
1931 1930 1931 1930 1931 1930 1931 1930

New Eingiana states:
Maine-
New Hampshire-
Vermont-
Massachusetts-
Rhode Island .
Connecticut-

Middle Atlantic States:
New York-
New Jersey-
Pennsylvania

Cast North Central States:
Ohio-
Indiana.
Illinois -.
Michigan .
Wisconsin - -

West North Central States:
Minnesota -

Iowa .----------.
Missouri
North Dakota-
South Dakota
Nebraska
Kansas---

South Atlantic States:
Delaware
Maryland
District of Columbia
Virginia-
West Virginia 3
North Carolina
South Carolina
Georgia 3
Florida ------------------------

ast South Central States:
Kentucky
Tennessee
Alabama 3
Missippi

West South Central States:
Arkansas
Louisiana -- -------------
Oklahoma 4 ----------------
Texas a- ----------------

Mountain States:
Montana -----------------------
Idaho --------------------------
Wyoming .
Colorado
New Mexico
Arizona -----------
Utah 2-

Pacfic States:
Washington
Oregon-
California -

3 2
3 1

36 38
8 4
2 7

53 60
22 79
83 121

116 48
20 63
70 118
17 43
8 1

21 17
10 3
49 30
5 3
13 5
14 10
19 9

3 140 11
11 9
58 21
130 129
32 38
61 22
16 4

144 28
103 36
116 43
146 40

47 3
32 24
70 41
28 41
2 4
6 1

1 .
7 5.
8 5.
3 6
2

5 12
2

3 39

1 10
5

2
6

12

12

3
2

9
188
9

13

18

3

16

1

8

13
1

2
16
18

10

5
187
20

2
22

4
8
11

15
31

31
2
9
22
4
2

41

84

22
3

15
17
16

4
3

.8
2
2

1

23

8

6
17

2

8

11

1~
2
1

7
4

54

8

64

2

41
25
49

12
6

34
11
36

1

ii-
18
1

4
4
3

5

2

22

1
3
8
2

7

1

11
45
67

0
0
0
1
2
0

5
2
7

0
2
4
8
1

2
0
1
0
0
0

00
0

0
0
0
0

1
1
1
0

0
1
0
1

0
0
0
0
1
0
1

2
0
4

O
8
5
1
2

8
2
a
3
6
9
0
3

3
1
3
0
0
2
2
0
0
0

0
0
0
2

-.2
1
4

1
1
1

I New York City only.
2 Week ended Friday.
I Typhus fever, 1931, 13 caes: 1 case in West Virginia; 1 case in Georgia; 6 cases in AlabaT-; and 5

ises in Texas.
' Figures for 1931 are excltusive of Oklahoma City and Tulsa.
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Casea of certain communicable diseases reported by telegraph by State health officers
for weeks ended October 3, 1931, and October 4, 1930-Continued

Poliomylits Srlet fever Smallpox Typhoid fever

Division and State Week Week Week Weok Week Week Week Week
ended ended ended ended ended ended ended ended
Oct. 3, Oct. 4, Oct. 3, Oct. 4, Oct. 3, Oct. 4, Oct. 3, Oct. 4,
1931 1930 1931 1930 1931 1930 1931 1930

New England States:
Maine -8 9 16 12 0 0 8 8
New Hampshire- 22 1 10 0 0 0 0 2
Vermont -9 1 10 0 3 0 0 0
Massachusetts -112 38 103 67 0 0 4 8
RhodeIsland -4 2 5 4 0 0 4 1
Connecticut- 64 10 11 16 0 0 4 4

Middle Atlantic States:
New York -275 50 104 100 0 0 39 86
New Jersey - ----------- 52 3 44 47 0 0 20 12
Pennsylvania -50 15 167 151 0 0 93 43

Ea3t North Central States:
Ohio -11 75 196 162 4 36 59 95
Indiana-------------------------- 6 17 35 72 7 18 18 20
Illinois -51 23 80 108 5 7 29 38
Michigan -112 20 69 90 1 2 16 27
Wisconsin - 47 14 21 54 1 4 4 7

West North Central States:
Minnesota -56 17 44 28 1 19 2 0
Iowa -13 25 14 36 11 12 3 4
Missoun --------- 5 18 38 28 0 0 16 25
North Dakota -3 3 -4 7 5 6 4 6
SouthDakota- 0 14 7 3 1 6 1 2
Nebraska -1 60 8 13 2 5 1 3
Kansas- - 87 35 38 0 2 14 11

South Atlantic States:
Delaware -1 0 1 0 0 0 2 3
Afaryland -6 2 33 24 0 0 33 35
District of Columbia -4 0 6 4 0 0 0 4
Virginia- 2-
Wcst Virginia 3 11 1 38 48 2 0 81 70
North Carolina -4 1 88 86 0 0 29 21
South Carolina -2 2 6 19 0 0 36 41
Georgia 3 -0 3 17 27 1 0 27 32
Florida -3 2 4 2 0 1 3 1

East South Central States:
Kentucky -1 2 62 51 0 0 102 40
Tennessee -2 1 39 49 34 0 82 55
Alabama3 -0 4 30 39 2 0 30 31
Mississippi-0 0 26 18 4 1 31 19

West South Central States:
Arkansas -1 11 20 10 2 0 13 21
Louisiana -0 7 16 15 1 1 59 28
Oklahoma 4 1 6 26 49 4 3 58 38
Texas -1 8 14 24 0 17 53 20

Mountain States:
Montana -4 2 4 13 0 0 4 8
Idaho-0 0 13 1 7 O 11 3
Wyoming -1 12 0 6 0 0 1
Colorado -0 5 14 16 0 3 9
New Mexico -1 2 1 6 0 0 13
Arizona -0 3 4 10 0 0 8
Utah 2______________0____________ 0 3 11 0 0 0

Paciflc States:
Washington -5 3 28 33 0 22 4 1
Oregon -0 2 11 16 3 0 3
California -4 68 79 73 4 10 18

2 Week cnded Friday.
I Typhus fever, 1931, 13 cases: 1 case in West Virginia; 1 case in Georgia; 6 cases in Alabama; and 6 cases

In Texas.
' Figures for 1931 are exclusive of Oklahoma City and Tulsa.
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SUMMARY OF MONTHLY REPORTS FROM STATES
The following summary of cases reported monthly by States is published wely and covers only those

States from which reports are received during the current week.

Me-
Sae ningo- Diph- Infiu- Ma- Mea- P.1- Polio- scarlet small- ystate111 theia u- i mye- phoidmenin- theria enza | sle lagr ltis fever pox fever

gitis

August, 1931
Maisachusetts 7 132 8 -- 179 3 433 290 0 35
Nevada --- 1 ----0 0 0
South Dakota 2 19 2 6 2 17 3 8
Wisconsin --- 42 -- 151 -- 173 61 4 13

September, 1931
District of Columbia 3 35 3 3 4 23 0 11
Georgia -3 162 44 214 13 41 9 71 0 201
Nebraska -3 33 2 4 12 26 4 9
Tennessee -8 273 38 283 13 27 18 150 10 290

August, 1931
Anthrax:

Massachusetts - --------------

Chicken pox:
Massachusetts-
Nevada-
South Dakota -

Wisconsin.
Dysentery:

Massachusetts.
German measles:

Massachusetts-
Wisconsin-

Hookworm disease:
Massachusetts-

Lead poisoning:
Massachusetts - --------

Lethargic encephalitis:
Massachusetts-
Wisconsin-

Mumps:
Massachusetts-
South Dakota-
Wisconsin

Ophthalmia neonatorum:
Massacnusetts - -

South Dakota
Wisonsin ---

Septic sore throat:
Massachusetts-

Trachoma:
Massachusetts - -----------

South Dakota-
Tularemia:

Nevada
Undulant fever:

Massachusetts - -------

South Dakota-
Wisconsin

Whooping cough:

Nevada
South Dakota ----
Wisconsin.

September, 1931

2

112
1

29
112

3

38

13

1

1

4

2

185

15

216

12

1
3

25

3

4

2

f2

5

r10

23

Chicken pox:
District of Columbia-
Georgia.
Nebraska
Tennessee.

Dengue:
Georgia.

Dysentery:
Georgia
Tennessee.

Impetigo contagiosa:
Tennessee ---- -------- -

Lethargic encephalitis:
Georgia
Nebraska
Tennessee _-----

Mumps:
Georgia
Nebraska.
Tennessee --- ----------

Paratyphoid fever:
Georgia -

Tennessee-- ------------------------
Puerperal septicemia:

Tennessee
Rabies in man:

Georgia
Rocky Mountain spotted or tick fever:

District of Columbia
Tennessee

Septic sore throat:
Georgia
Nebraska
Tennesscee - --------------------

Tetanus:
Tennessee -------------

Trachoma:
Tennessee -------------------

Typhus fever:
Georgia ------------------------------

Undulant fever:
Georgia ----------------------------

Whooping cough:
District of Columbia .
Georgia ------------------------------
Nebraska --- -----

Tennessee ------------------------

1
7

6

17

4

11
10

11

1
3

11
16

11

2
3

1

1

1

38
2

24

1

4

16

3

89
17
30
79

massacnusetts

Anthrax:
Nebraska.. __. __--- ------

*, --v - ------------------------------
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Cases of Certain Communicable Diseases Reported for the Month of April, 1931,
by State Health Officers

II ~~~~~~Ty-phoid Wop
stateChic- Dih-Masle Mu Scarlet Small- Tuber- and Whoop

Cn ckx Dierha MefeMmsever po culosis tpadcog
fever

Maine -_ 133 17 114 162 109 0 44 8 222
New Hampshire -- 8 --- 12 0 2
Vermont ----- 79 1 13 98 30 2 20 0 97
Massachusetts -1,007 182 2,200 767 1,586 0 456 12 615
Rhode Island -71 25 178 393 314 0 56 3 42
Connecticut -346 33 2,914 292 231 0 146 5 266

New York -2, 902 476 1I 483 2,029 3,982 16 1,744 50 2,066
New Jsey- 1,786 218 3,843 289 1,341 0 478 12 833
Pennsylvania---------------- 3,355 360 17,932 2,211 2, 413 1 597 44 896

Ohio -- 2,146 194 3,504 2,511 1,989 288 765 22 391
Indiana -316 107 4,267 85 1,165 436 228 13 309
nlinois---------------------- 1,532 494 7,259 1,312 2,296 245 707 27 735
Michigan- 1,235 143 466 694 1,502 96 642 15 855
Wisconsin - 1,590 51 2,806 3,778 626 28 144 6 445

Minnesota - 735 50 466-- 369 25 288 5 177
Iowa - 334 26 271 154 367 314 28 1 91
Missour- _ 317 121 2, 036 157 1,407 213 251 7 160
North Dakota -117 19 233 104 84 31 20 6 44
South Dakota -134 34 476 14 129 104 26 1 44
Nebraska -352 37 24 628 144 139 14 1 78
Kansas - 398 43 223 605 251 466 110 10 233

Delaware - 25 7 1,036 122 158 0 25 1 8
Maryland - 466 52 5,981 365 307 0 274 15 132
District of Columbia- 107 60 1,325 -- 105 0 99 1 31
Virginia - 711 66 3,449-- 162 22 -- 23 344
West Virginia -236 39 324 -- 188 14 59 21 367
North Carolina - 556 91 3,805 -- 176 6 11 UA

South Carolina -375 70 56 157 33 13 122 17 ill
Georgia - 241 22 471 127 315 25 99 7 57
Florida -273 28 1,040 42 23 4 49 16 121
Kentucky 1 --- -----

Tennessee -263 38 1,409 143 383 103 157 32 143
Alabama- 155 65 1,611 185 101 56 411 19 93
Mississippi -950 25 372 457 80 308 157 29 372

Arkansas - 223 21 192 147 111 144 :28 23 106
Louisiana -57 76 19 3 88 150 2130 31 25
Oklahoma-185 55 83 41 143 306 58 19 45
Texas - 99 - 171 -21 -

Montana-227 10 93 111 139 14 82 5 135
Idaho - 11 14 20 47 67 13 10 12 299
Wyoming - 109 3 10 82 52 12 1 0 24
Colorado - _--------_ 348 25 790 243 138 12 77 3 285
New Mexico -172 8 232 96 27 7 48 9 105
Arizona ---------------- - 38 12 178 26 17 5 98 7 47
Utah I _ _ _
Nevada-__---- _-- _____ 13 2 89 11 4 0 2 7 0 - 28

Washington -_----___ 527 30 413 273 177 180 168 15 562
Oregon, - 232 20 548 308 53 110 56 5 60
California --_--____2,734 326 7, 354 1,597 772 239 1,166 57 1,773

I Reports received weekly.
2 Pulmonary.
J Exclusive of Oklahoma City and Tulsa.
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Case Rates per 100,000 Population (Annual Basis) for the Month of April, 1931

Ty-
phoid Wop

StateChic- Dip- iMeaslsMumps Scalet Sm-all- Tuber- and inState Chick-x Dheipha fever pox culosis para- coughen pox theria ty~~~~~~~3phoid
fever

Maine- 2X 26 173 246 166 0 67 12 337
New Hampshire -- 21 --- 31--- 5
Vermont -267 3 44 331 101 7 68 0 327
Massachusstts- 215 52 623 217 449 0 129 3 174
Rhode Island -124 44 310 685 548 0 98 5 73
Connecticut- 2518 25 2,169 217 172 0 109 4 198

New York -275 45 992 192 377 2 165 5 196
NewJersey -524 64 1,127 85 393 0 140 4 244
Pennsylvania -419 45 2,239 276 301 0 75 5 112

Ohio - --------------- 387 35 631 452 358 52 138 4 70
Indiana -117 40 1,585 32 433 162 85 5 115
Illinois -240 77 1,137 205 160 38 11 4 115
Michigan -301 35 114 169 367 23 157 4 209
Wisconsin -650 21 1,147 1,544 256 11 59 2 182

Minnesota -346 24 219 -- 174 12 136 2 83
Iowa -- --------- - 164 13 133 76 180 154 14 0 45
Missouri -105 40 677 52 468 71 84 2 53
North Dakota -208 34 414 185 149 55 36 11 78
South Dakota -233 59 828 24 224 181 45 2 77
Nebraska -309 32 21 551 126 122 12 1 68
Kansas -256 28 143 389 161 299 71 6 150

Delaware -127 35 5,246 618 800 0 127 5 41
Maryland -343 38 4,400 269 226 0 202 11 97
District of Columbia- 264 148 3,271 -- 259 0 244 2 77
Virginia -355 33 1,723 81 11 11 172
West Virginia -163 27 224 -- 130 10 41 15 253
NorthCarolina- 208 34 1,427 66 2 4 277
South Carolina -261 49 395 109 23 9 85 12 153
Georgia -101 9 197 53 132 10 41 3 24
Florida -217 22 827 33 18 3 39 13 96

Kentuckyl__________________
Tennessee -121 17 647 66 176 47 72 15 66
Alabama -70 29 731 84 46 25 186 9 42
Mississippi -568 15 2 273 48 184 94 17 222

Arkansas -145 14 125 96 72 94 218 15 69
Louisiana -32 43 11 2 50 85 2 74 18 14
Oklahoma 3------------------ 107 32 48 24 83 178 34 11 26
Texas -------------- 20 --- 35 --- 4

Montana -514 23 210 251 315 32 186 11 306
Idaho ----- 30 38 54 128 183 35 27 33 814
Wyoming -578 16 53 435 276 64 2 5 0 127
Colorado -404 29 918 282 160 14 89 3 331
NewMexico -486 23 655 271 76 20 130 25 296
Arizona -103 33 483 71 46 14 266 19 128

Nevada -171 26 1,168 144 52 0 2 92 0 367
Washington -404 23 316 209 136 138 129 11 430
Oregon -290 25 684 385 66 137 70 6 75
California -559 67 1,503 326 158 49 234 12 362

' Reports received weekly.
' Pulmonary.
' Exclusive of Oklahoma City and Tulsa.

GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES

The 98 cities reporting cases used in the following table are situated in all
parts of the country and have an estimated aggregate population of more than
33,480,000. The estimated population of the 91 cities reporting deaths is more
than 31,935,000. The estimated expectancy is based on the experience of the
last nine years, excluding epidemics.
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Weeks ended September 26, 1931, and September f7, 1930

Esti-
1931 1930 matedexpect-

ancy

Cases reported
Diphtheria:

46 States -------------------------- -------------------------------- 1,482 1,058
98cities -291 355526

Measles:
45States -461 446--
98 cities-- 98 113-

Meningococcus meningitis:
46 States -6566-
98 cities -_2025 -

Poliomyelitis:
46 States - 1,095 596-

Scarlet fever:
46 States -1,422 1, 511 _

98cities -368 447 381
Smalpox:

46States -75 140
98 cities -3 20 9

Typhoid fever:
46States -1,158 976
98cities -133 109141

Deaths reported
Influenza and pneumonia:

91 cfties ---------------------- 330 357-
Smallpox:

91cities--0 0-

City reports for week ended September 26, 1931
The "est!mated expectancy" given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid

fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease
under consideration that may be expected to occur during a certain week in the absence of epidemics
It is based on reports to the Public Health Service during the past nine years. It is in most instances the
median number of cases reported in the corresponding weeks of the preceding years. When the reports
include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods
are excluded, and the estimated expectancy is the mean number of cases reported for the week during
nonepidemic years.

If the reports have not been received for the full nine years, data are used for as many years as possible,
but no year earlier than 1922 is included. In obtaining the estimated expectancy, the figures are smoothed
when necessary to avoid abrupt deviation from the usual trend. For some of the diseases given in the
table the available data were not sufficient to make it practicable to compute the estimated expectancy.

Diphtheria Influenza

____Chicken Measles, Mumps,Pneu-Division, State, and Chicken CasMases, re- case monia,
city porcseeae,-ae assr-deathsciy reported estlmated Cases Cases Deaths ported ported reorted

expect- reported reported reported rep
~ancy

NEW ENGLAND

Maine:
Portland-

New Hampshire:
Concord
Nashua

Vermont:
Barre
Burlington-

Massachusetts:
Boston-
Fall River-
Springfield-
Worcester-

Rhode Island:
Pawtucket-
Providence-

Connecticut:
Bridgeport-
Hartford-
New Haven-

0

0

0

0

6

0

0

1

0

0

0

1

0

0

0

15

2

2

3

0

3

3

2

1

0

0

0

0

13

0

1

0

0

0

0'

O

----------

----------

----------

----------

----------

3

----------

----------

----------

----------

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

5

3
0

0

0

5

0

0

0

2
0
0

0
0

4
0
4
8

0
3

0
1
0

0

0
0

0
0
14
0
0

7
a
I
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City reports for week ended September 26, 1931-Continued

Diphtheria Influenza 1

DiviionStte,andChicken Measles, Mumps, moneuDiision, Stte, and
pox, cases Cases, cases re- cases r dm
reported estimated; Cases Cases Deaths ported ported reported

expect- reported reported reported
ancy ______ _

MIDDLE ATLANTIC

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

New Jersey:
Camden-
Newark-
Trenton-

Pennsylvania:
Philadelphia-
Pittsburgh
Reading-

EAST NORTH CENTRAlL

Ohio:
Cincinnati
Cleveland-
Columbus-
Toledo

Indiana:
Fort Wayne-
Indianapolis-
South Bend-
Terre Haute-

Illinois:
Chicago-
Spingfleld

Michian:
Detroit-
Flint-
Grand Rapids.---

Wisconsin:
Kenosha-
Madison-
Milwaukee-
Racine---
Superior-

WEST NORTH
CENTRAL

Minnesota:
Duluth-
Minneapolis
St. Paul

Iowa:
Davenport-
Des Moines-
Sioux City-
Waterloo-

Missouri:
Kansas City.
St. Joseph
St. Louis-

North Dakota:
Fargo
Grand Forks.

South Dakota:
Aberdeen-
Sioux Falls-

Nebraska:
Omaha

Kansas:
Topeka
Wichita-

SOUTH ATLANTIC

Delaware:
Wilmington-

Maryland:
Baltimore-
Cumberland-
Frederick-

4

8

0

5

0

4

0
1

9

0

6

3
0

0

1
8

0

3

10

3

1

0

1

0

0

0

0

4

0

0

8

3:

8

2
1

2
9
1

2
1

I

6
27
3
4

1

6
0

0

58
0

33
2
1

1

0

5
1
0

0

17
8

1
1

1

3

20

0

0

0

0

7

1

1

0

15

0

0

3
38
0

0

2
0

0.

4

9
0

7
3
13
0

5

1

1

29
0

7

0

0

0,
2-
2-

0.

0.

0

3

2

0

3

.--

I
.--

.--- -

1--

2
1

a
1--

0
2
0
0

0
0
0

0
1D
0
1
1

0

0

0

0

0

2
0

1

0

0

0

0

0

0

00
0

5 0

3 0

0

0

0

0

7

0

0

0

9

0

0

0

3 03
0

-- -- 0
O

1
6
0
0

0

2

0
6
0

1

0

0

0

0

15

3

1

0

0

0

0

0

0

1

20
0

1

0

0

0

0

0

0

0

0

4

0

0

0

0

0

1

0

0

I

I

I

1
I

I

2

I

0
20

1

0

0

9

0

0

12

1

4

1

1

5

5

14

3

0

1

17

11

0

0

0

0

0

0

0

0

0-

0.

0.

2

0

1

2

0

0

8
1
4

---------i
17
21
0

6
I
0

0
2
0
0

25
4

11

00

00

o

2
0

6
0
4

0

3

0
0

1

6
0
1
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1
5
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r
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City reports for week ended September 26, 1931-Continued

Diphtheria uenza

Diviion,~ ~d Chicken Measles, Mumps mPnia,Division, State, and pox, cae Cases, cas re- casme r mnia
city reported estimated Cass Case Deaths ported ported deaths

expect- reported reported roprted reported

aIle
SOUTH ATLANTIC-

continued
District of Columbia:

Wasliington
Virginia:

Lynchburg.
Norfolk .
Richmond
Roanoke-

West Virginia:
Charleston .
Wheeling

North Carolina:
Raleivh-
Wi1 tninzton _
Winston-SFL3m

South Carolina:
Charleston
Columbia .
Greenville-

Georgia:
Atlanta-
Brunswick-
Savannah-

Florida:
Miami-
Tampa-

EAST SOUTH CENTRAL

Kentucky:
Covington

Tennessee:
Me-pnphis-
Nashville-

Alabama:
Birmingham
Mobile
Montgomery-

WEST SOUTH CENTRAL

Arkansas:
Fort Smith-
Little Rock-

Louisiana:
New Orleans-
Shreveport

Oklahoma:
Muskogee-
Oklahoma City
Tulsa

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

MOUNTAIN

Montana:
Billings-
Great Falls-
Helena
Missoula-

Idaho:
Boise ------

Colorado:
Denver-
Pueblo

New Mexico:
Albuquerque

Arizona:
Phoenix-

0

0
0
0
0

0
0

0
0
0

0
0
0

0
0
0

0
0

0

0
0

0
0
0

0
0

0
0

0
0
0

0
0
0
0
0

0
1°
0
1

0

4
2

0

0

10

2
1

14
3

0
0

3
0
3

0
1
1

7
00

2
1

0

3
2

3
0
2

0
0

8
0

2
2

8
1
0
5
2

0

1

0

0

9

0
0
1°
1

2
0

2
5

0
0
1

3
0
1

0
0

0

7
2

4
2
7

13
1

33
16

6

0
6
2

0
0
0
0

oI
0

0

2

5

2

0

0
0
0
0

1
0

0
0
0

0
0
0~

1
0
0

0~

0

0

0
0

0
1

00

0
0

0
0

0
0

0
0
0
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0
0
0

0

0

O
O
O
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0
0
0
0

0
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0
0

0
0
0
0
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0
0

0

0
0

0
0
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0
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0
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0
0
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0
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0
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0
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1
1
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0
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1
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City reports for week ended September 26, 1931-Continued

Diphtheria Influenza

Chicken Measles, Mumps, ~~~~~Pneu-Division, State, and Chicken Masles, Mms, monia,ox, cases Cases, case re- cases re- deathscity reported estimated Cases Cases Deaths ported ported reported
expect- reported reported reported
ancy

MOUNTAIN-contd.

Utah:
Salt Lake City_ 4 2 0 0 0 0 0

Nevada:
Reno -0 0 0 0 0 0 0

PACIMC

Washington:
Seattle -15 3 0 --- 3 1
Spokane 3 1 0 O0
Tacoma -1 2 1---0 0 3

Oregon:
Portland 4 5 1 1 3 2 2
Salem -0 0 0 1 0 0 0 0

CaMIfornia:
Los Angeles 5 19 17 15 0 6 10 24
Sacramento 2 1 2 0 4 0 4
San Francisco____ 8 8 1 2 0 13 1 5

Scarlet fever Smallpox Typhoid fever
Tuber- _Whoop-

I ~~~~~~~cubo- ing Deaths,
Division, State, Cases, Cases, sis, Cases, cough, all

and city esti- Cases esti- Cases Deaths deaths esti- Cases Deaths cases causes
mated re- mated re- re- re- mated re- r.e- re-
expect- ported expect- ported ported ported expect-' ported ported ported
ancy ancy ancy

NEW ENGLAND
Maine:

Portland-
New Hampshire:

Concord-
Nashua-

Vermont:
Barre
Burlington

Massachusetts:
Boston-
Fall River-
Springfield
Worcester

Rhode Island:
Pawtucket
Providence---

Connecticut:
Bridgeport-
Hartford-
New Haven

MIDDLE ATLANTIC

New York:
Buffalo
New York-
Rochester
Syracuse

New Jersey:
Camden-
Newark-
Trenton-

Pennsylvania:
Philadelphia
Pittsburgh

0

0
0

0
0

20

1
14

2

2
1
1

7
31
2
2

1
4
1

23

0

0

0
1
0
0
8
2
0
6

0
6

0
0
0

12
26
6
2

0

1

0
13
0

0

0
0

0
0
0
0
0
0

0
0

0
0
0

010
0
0
0
0
0
00

0

0

0
0

0
0
0
0
0
0

0
0

0
0
0

00
0
0
0
0
0
0
0
0

O

0

0
0

0
0

0
0
0
0

0
0

0
0
0

0

0

0
0

9
1

o

4

1

0
2

0
4

1

0
0

0
0

0

20

0

11

0

0
0

0
0

0
0
0
0

0
1

0
0
1

0 5 1 0
0 77 35 25
0 1 1 2
0 1 0 0

0 0 1 0
0 7 2 1
0 2 1 0

0 32 9 6
0 6 3 1
0 0 0 0

0

0
0

0
0

0
0
1
0

0
0

00
0

0

1
1
0

1
0
0

I
0
0

0

0
0o

o
19
1
1
9

0
2

1
6
9

9
216
4
20

4
70
31

131
39
0

22

7

1
8

201
12
24
27

15
56

29
37
26

110
1,134

64
36

33

410
151
27
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City reports for week ended September 26, 1931-Continued

Scarlet fever Smallpox Typhoid fever
________________ Tuber- Whoop-

culo- ing Deaths,
Division, State, Cases, Cases, sis, Cases, cough, all

and c;ty esti- Cases esti- Cases Deaths deaths esti- Cases Deaths cases causes
mated re- mated re- re- re- mated re- re- re-
expect- ported expect- ported ported ported expect- ported ported ported
ancy ~j ancy ancy

EAST NORTH
CENTRAL

Ohio:
Cincinnatl-
Cleveland-
Columbus-
Toledo-

Indiana:
Fort Wayne
Indianapolis_
South Bend---
Terre Haute-

lllinois:
Chicago-
Springfield

Michigan:
Detroit-
Flint - ---
Grand Rapids

Wisconsin:
Kenosha-
Madison-
Milwaukee ---
Racine-
Superior-
WEST NORTH
CENTRAL

Minncsota:
Duluth-
Minneapolis_
St. Paul-

Iowa:
Davenport ----
Des Moines- - -

Sioux City-
Waterloo-

Missouri:
Kansas City
St. Joseph-
St. Louis-

North Dakota:
Fargo----
Grand Forks-

South Dakota:
Aberdeen-
Sioux Falls

Nebraska:
Omaha-

Kansas:
Topeka-
Wichita-

SOUTH ATLANTIC

Delaware:
Wilmington-

Maryland:
Baltimore-
Cumberland--
Frederick-

District of Colum-
tia:
Washington-

Virginia:
Lynchburg__-
Norfolk--
Richmond-
Roanoke

West Virginia:
Charleston-_
Wheeling-

7

14
3
5

1

0

39
0

30

6
5

1
1

10
3
1

4
17
9

0

3
0

1

124

0

0

0

1

2

1
2

1

7
0

0

7

0

4
2

2
1

15
11
4
3

0

3
0

0

32
0

22
1
1

2

0
0

0

0

0

1

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

00

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

7
14

3
4

0

4
0

1

430

0
1

0

3
1
0

2
3
2

6
0

13

0

13

13

17

1

0

.

.

13

2
3
1
1

202
0

1

6
1

4
1

0

0

0

1
0
0

O
1
2

0

0

0

0

1

0

5

0

0

0

1

0

0

0

1

0

0

3

0

1

0

0

2

3
0

0

3
0

2

3
0

11
0

0

0

0

0

0

0

14

1

0

0

0

0

0

01

00

0

0

0

0

0

3

2

0

3

4

1

0

1

0

0

9
0

0

0

2
0

0

0

0

0

0

0

0

------i-

0
0

0

0
0

0

0

O

11
107
0

29

0

5

0

0

148
0

109
7
3

3

2
70

2

0

0

6

4

0

0

1
1

13
1

46

O0
3
0
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0

0

0
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1

14

0
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0

4

1

0

118
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22
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49

91
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I2

118

13

13
17

I
II
c

v v u
6
5
0

3
10
10

0
0
1
0

2
0
5

2
0

00

0

1

1

5
2
0

9

1
3
7
2

0
0

0
0
0

0
0
0

0
0
0
0

00
0

00

0
0

0
0

1

0
0

0

0
0
0

0
0
0
0

0
0
0

c
C
c

0
1
0

0
0
1
0

0
0
0

0
0

0
0

0

1
0

0

0
0
0

0

0
0
0
0

0
0

I
I
I



October 16, 1931 2516

City reports for week ended September 26, 1931-Continued

Scarlet fever Smallpox Typhoid fever
Tuber-_ hoop-
culo ing DCaths,

Division, utate, Cases, Cases, ss, Cases, cough, all
and city esti- Cases esti- Cases Deaths deaths esti- Cases Deaths cases causes

mated re- mated re- re- re- mated re- re- re-
- ported epect ported ported portedexpect- ported ported ported

ancy ancy ancy

SOUTH ATLANTIC-
continued

North Carolina:
Raleigh-
Wilmlngton -_
Winston-Salem

South Carolina:
Charleston_- -
Columbia-
Greenville-

Georgia:
Atlanta -
Brunswick
Savannah

Florida:
Miami
Tampa-

EAST SOUTH
CENTRAL

Kentucky:
Covington-

Tennesse:
Memphis-
Nashvill?-

Alabama:
Birmingbam
Mobile-
Montgomery

WEST SOUTH
CENTRAL

Arkansasq
Fort Smithb-
Little Rock-

Louisiana:
New Orleans
Shreveport

Oklahoma:
Muskogee
Oklahoma
City-

TuLsa
Texas:

Dallas-
Fort Worth____
Galveston-
Houston
San Antonio_

MOUNTAIN

Montana:
Billings-
Great Falls - --
Helena-
Miasoula-

Idaho:
Boise

Colorado:
Denver-
Pueblo-

New Mexico:
Albuquerque-

Arizona:
Pboenix-

Utah:
Salt Lake City

Nevadai
R --.

0
1
3

0
0
0

6
0
0

0
0

0

2
1

4
0
0

0
0

2
0

0

2
2

3
2
0

0

1

1

0
1

0

5
0

0

1

0

1
I
0

0
4
0

0

0
0

0

0

2

6
1
2

0

5

2

4

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

00
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

o
0

0
0
0
0
0

0
0
0

0
0
0

0
0
0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

O
O

'2
0
0

1
O0
7
0
4

1

0

4
3

2

1

2

0

0

6
3

0 0 0 0 0

0 0 0 0 C

o 0 0 0 0

1 0 0 0 0

3 0 0 0

8 0 0 0 3

0 0 0 0 0

O 0 0 0 2

O 0 0 0 4

2 0 0 0 1

o 0 0 0 0

0
0
0

2
0
0

2
0
0

O0

0

4
4

3
1
0

-3
0

0

3
1

2

0
01

0
0
0
0

0

2
0

0

2

0

0
0
0

0
1
0

4

1

2

0
0

0

3
0

4
0

0

0

0

0
3

2

0

0
1

0
0

0

0

0

0

0

0
0
0

0
0
0

0

I
0
0

0

0

0'0

O
O

0

2
1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
2
5

0
0
0

0
0
1

0
0

0

12

0
2

0
0

0
5

0

0
0

3
0
0
0
0

0
0

7
2

0

4

0

16
6
15

15
10

78
2
33

32
17

16

65
50

46
17

4

141
23

33

39
29
13
67
29

6
9
2
4

2

56
10

7

35

4
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City reports for week ended September 26, 1931-Continued

Scarlet fever Smallpox Typhoid fever
Tuber- Whoop-

Cases,i Case, culo- ing Deaths
Division, State, Cases,1 Cases, sis, Cases, cough, all

and city esti- Cases esti- Cases Deaths deathsl esti- Cases Deat cases caus
mated rc- mated re- re- re- mated re- re- re-
expect- ported expect- ported ported ported'expect- ported ported ported
ancy ancy ancy

PACICIC

Washington:
Seattle- 6 17 0 0-0 0 5.
Spokane- 3 0 1 0 - 0 0- 0
Tacoma- 1 0 1 0 0 2 0 0 0 0 27

Oregon:
Portland 4 2 2 2 0 3 1 0 0 4 55
Salem-0 0 0 0 0 0 1 0 0 0

California:
Los Angeles. 1 18 1 0 0 25 2 0 2 19 266
Sacramento_ - 1 0 1 0 0 4 1 1 0 0 32
San Francisco 7 1 1 0 0 12 2 4 1 6 174

Meningococcus Lethargic en- P Poliomyelitis (infan-
meningitis cephalitis ellagra tile paralysis)

Division, State, and city Cases,
esti-

Cases Deaths Cases Deaths Cases Deaths mated Cases Deaths
expect-
ancy

NEW ENGLAND

Maine:
Portland-0 0 0 0 0 0 0 2 0

New Hampsbire:
Concord-0 0 0 0 0 0 0 1 0

Massachusetts:
Boston -1 1 0 0 0 0 4 44 5
Springfield-0 0 0 0 0 0 1 12 1
Worcester-0 0 0 0 0 0 0 2 1

Rhode Island:
Providence-0 0 0 0 0 0 1 5 1

Connecticut:
Bridgeport-0 0 0 0 0 0 0 8 0
Hartford-0 0 0 0 0 0 0 8 2
New Haven-0 0 0 0 0 0 0 6 0
MIDDLE ATLANTIC

New York:
Buffalo -0 1 0 0 0 0 2 0 0
New York -4 3 1 0 0 0 14 177 21
Rochester-0 0 0 0 0 0 1 5 0

New Jersey:
Newark-0 0 1 0 0 0 1 9 0
Trenton-0 0 0 0 0 0 0 2 0

Pennsylvania:
Philadelphia -2 1 0 0 0 0 2 11 1
Pittsburgh -1 2 0 0 0 0 1 1 0

EAST NORTH CENTRAL

Ohio:
Cincinnati - 0 1 0 0 0 0 1 2 0
Cleveland--------- 0 0 0 0 0 0 2
Toledo - ------- 0 0 0 0 0 0 O

Indiana:
Fort Wayne-0 0 0 0 0 0 0 1 0
Indianapolis - |1 0 0 0 0 0 0 0 0

Illinois:
Chicago - 3 1 0 0 1 1 4 15 2
Springfield -0 1 0 0 0 0 1 1 0

Michigan:
Detroit -1 1 1I 0 0 0 4 19 1
Flint - 0 0 0 0 0 0 0 2 0
Grand Rapids -l-O-O-0 0 0 0 0 0 0 3 0

Wisconsin:
Madisonlu------- 0 0 0 0 0 O O 7 °
Milwaukeeas-0- 0 O 0 0 0 1 2 10
Racine -0 0 0 0 0 0 o 1 1
Superior --------- 0 0 l Og O 0 1, 0
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City reports for week ended September 26, 1981-Continued

Menirgococcus Lethargiceen- - - - PolicT;y-elitis (Infan-
meLingitis cephalitis Pei agra Pietyralysis)

Division, State, and city Cases,

Cases Deaths Case Deaths Cases Deaths med Cases Deaths

WEST NORTH CZNTRAL

Minnesota:
Duluth - 0 0 0 0 0 0 0 4 0
Minneapolis-0 0 0 0 0 0 1 9 1
St. Paul ------------ 0 0 0 0 0 0 1 26 2

Iowa:
Des Moines-0 0 0 0 0 0 1 2 0

North Dakota:
Fargo - ------------- 2 0 0 0 0 0 1 1 0

Nebraska:
Omaha -0 0 0 0 0 0 1 1 0

SOUTH ATLANTIC1

Maryland:
Baltimore -0 0 1 1 0 0 1 1 0
Cumberland - 0 0 0 0 0 0 0 1 0

District of Columbia:
Washington -1 0 0 0 0 0 0 2 1

West Virginia:
Wheeling-0 0 0 0 0 0 0 1 0

North Carolina:
Winston-Salem - 0 1 0 0 1 1 0 0 0

South Carolina:
Charleston-0 0 0 0 1 0 0 0 0

Georgia:
Brunswick-0 0 0 0 0 1 0 0 0
Savannah'-0 0 0 0 2 0 0 0 0

EAST BOUTH CENTRAL

Tennessee:
Nashville -0 1 0 0 0 0 0 0 0

Alabama: '
Birmingham - 0 0 0 0 1 1 0 0 0
Mobile-0 0 0 0 0 1 0 0 0

WEST SOUTH CENTRAL

Arkansas:
Little Rock-0 1 0 0 0 1 0 0 0

Louisiana:
New Orleans -1 0 0 0 0 0 0 0 0

Texas:
Houston-0 0 0 1 0 0 0 0

MOUNTAIN

Montana:
Great Falls-0 0 0 0 0 0 1 1 0
Missoula-0 0 0 0 0 0 0 1 1

Utah:
SaltLake City-1 0 0 0 0 0 0 1 0

PACIFC

Washington:
Seattle-0 0 0 0 0 0 0 1 0
Tacoma-0 0 0 0 0 0 1 1 0

California:
Los Angeles-0 0 0 0 1 0 2 1 0
Saamento - - 0 1 0 0 0 0 0 0 0
San Francisco - , 2 0 0 0 0 0 0 2 1

I Typhus fever, 6 eas: 1 caseat Baltimore, Md.; 1 case at Savannah, Ga.; 2 eases atTampa, Fla.; and2 eae at Montgomery, Ala.

--
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The following tables give the rates per 100,000 population for 98 cities for the
5-week period ended September 26, 1931, compared witlh those for a like period
ended September 27, 1930. The population figures used in computing the rates
are estimated mid-year populations for 1930 and 1931, respectively, derived from
the 1930 cenisus. The 98 cities reporting cases have an estimated aggregate
population of more than 33,000,000. The 91 cities reporting deaths have more
than 31,500,000 estimated population.

Summary of weekly reports from cities, August 23 to September 26, 1931.-Annual
rates per 100,000 population compared with rates for the corresponding period of
19301

DIPhITHERIA CASE RATES

Week ended-

Aug. Aug. Sept. Sept. Sept. Seot. Sept. SeDt. Sept. Sent.
29. 3'). 5, 6 12 13. 19, 20, 26. 27,
1931 1930 1931 1930 1031 1930 1931 1930 1931 1930

98 cities- 2 31 38 36 40 35 44 3 34 468 45 56

New England -41 53 55 391 58 60 36 34; 38 6
Midd,13 Atlantic -18 29 24 29 26g 26 22 36 25 31
East North Central- 2 33 45 38 48 32 63 29 74 42 74
West North Central- 35 27 23 35 34 56 42 48 71 58
SouthAtlantic -63 64 34 661 45 68 73 46 67 100
East South ('cntral - 52 12 81 48 99 24 93 24 128 30
West South Central- 34 66 105 56 41 45 3 52 63 101 136
Mouintain -17 70 52 44 26 35 17 26 52 62
Pacific ------ - 24 16 27 32 29 22 29 12 41 26

MEASLES CASE RATES

98 cities -_ 22 20 19 241 14 16 3 22 16I 15 1s
New England -63 22 158 36 29 41 31 19 31 4
Middle Atlantic -13 22 14 271 8 19 18 16 9 13
East North Central- 2 23 7 11 12 13 9 17 14 16 1i
West North Central-8 27 8 31 11 15 13 19 4 29
Scuth Atlantic -4 32 8 28 6 6 14 22 8 10
East South Central-6 12 6 24 6 6 0 0 0 66
West South Central- 24 10 10 O lO 3 3 20 0 3 10
Mountain -52 351 52 53 35 35 122 44 44 26
Pacific -53 30 67 34 45 16 53 18 51 1

SCARLET FEVER CASE RATES

98cities--------------- 241 411 48 42 49 50sI 357 61 57 n

New England - 46 56 87 601 106 56 87 77 53 87
Middle Atlantic - 30 261 37 24 30 26 43 45 45 32
East North Central - 2 43 47 56 471 64 84 62 90 62 117
West North Central- 311 43 27 58 36 35 59 45 65 77
South Atlantic - 30 72 51 72 55 56 71 44 67 62
East South Central-70 1012 87 60 64 36 81 36 93 114
West South Central 64 14 54 63 41 24 3 52 52 34 a
Mountain - 165 88 26 35 61 179 87 70 122 97
Pacific - 39 26 43 28 39 63 11 55 67 71 75

1 The figures given in thi.; table are rat2s per 100,000 population, annual basis, and not the numbarao
cases reportod. Populations used are astimated as of July 1, 1931 and 1930, respectively.

2 Terre IHaute, Ind., not included.
3 San Antonio, Tex., not included.
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Summary of weekly reports from cities, Augut 28 to September £6, 1931.-Annuial
rates per 100,000 population compared with rates for the corresponding per.od of
1930-Continued

SMALLPOX CASE RATES

Week ended-

Atng. Aug. Sept. Sept. Sept. Sept. Sept. Sept. ft Sept. Sept.
29, 30, 5. 6. 12, 13, 19, 20, 26, 27,
1931 1930 1931 1930 1931 1930 1931 193J 1931 1930

98 citi 1 2 1 __3 1 3 21 4 0 3

New England o--0 0 0 0 2 0 0 0 0 0
Middle Atlantic -0 0 0 0 0 0 0 O1 0 0
East North Central- 0 0 4 2 2 2 1 9 0 2
Wet North Central-4 8 4 14 6 27 0 21 6 14
Skuth Atanti -4 0 0 4 0 0 0 0 0 0
East South Central-0 0 0 0 6 O 0 0 0 0
West South Central - 0 3 0 0 0 0 30 0 0 3
Mountain -0 0 0 0 0 O 0 0 0 0
Pacifc -4 10 2 12 0 8 4 4 0 16

TYPHOID FEVER CASE RATES

gcities -222 24 20 21 23 26 842 221 21 17

Now England-------- 22 12 7 12 | 7 |22 22 12 1l 5 12
MiddleAtlantic -20 20 13 20 13 24 16 15,1 16 13
Eat North Central- 210 10 16 12 10 17 91 I 1 s15 9
West North Central- 13 19 6 14 13 21 381 2 36 15
South Atlantic - --- 38 88 49 58 79 70 26 68 43 56
East South Central-47 42 41 48 35 481 47 48 47 18
West South Central- 98 66 74 45 91 52 3 48 63 47 35
Mountain -9 44 44 9 35 62 26 0' 26 44
Pacific -12 8 10 8 27 4, 35; 14 10 12

INFLUENZA DEATH RATES

91citi|22 41! 22 3! 3I3f 31 2f 2

New England -0 O 0 2 0. 2 O 2| 2 0 2
Middle Atlantic - 2 31 1 3 4 4 3 2 1 2
East North Central 2 1 4 1 2 3 3 3 2 3 2
West North Central- 3 3 3 6 9 0 66 0 0 0
South Atlantic - 6 8 2 81 2 21 4 0 4 4
East South Central- 13 6 6 0' 0 19 0 26 6 13
West South Central-- 0--70 10 11 17 0 3 0 7 0 4
Mountain -_- 0 0 0 9i 0 0 0 18 0 0
Pacific - 2 2 2 0' 2 0 2 0 0 6

PNEUMONTIA DEATH RATES

91 cities--------------- 2 48 52 50 h5 54 || 591 57| 52 57

New England - 46 sif51 24 1 56 58 63J 50 56 67 39
Middle Atlantic - 60 57 6'2 65 65 63, 66 65 56 72
East North Central- 226 50 331 36 36 43 45 42 38 47
West North Central- 50s 391 62' 51 44 45 44 75! 44 36
South Atlantic - 69 60 eol 681 63 58 57 566 51 86
East South Central- 57 45 38 91 82 26, 57 71 32 65
West South Central- 695 36 83 50 73 57 3 82 461 52 71
Mount-- 61 53 96 53 70 1231 78 1151 70 53
Pacific- 29 45 19 27 46 25 84 40 86 40

2 Terre Haute, Ind., not included.
I San Antonio, Tex., not included.
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MENINGITIS ON VESSEL

The steamship "President 1'Vilson."-The steamnship President*
Wilson arrived at San Francisco October 6, 1931, from Honolulu
(September 30), with a histo of meningitis on board. A steerage
passenger developed meningitis the day following disembarkation at
Honolulu, and a Chinese cook of the steerage galley died of the dis-
ease on September 12. The vessel sailed from Manila September
12, Hong Kong September 15, Shanghai September 18, Kobe Septem-
ber 25, and Yokohama September 23.

Contacts were detained at San Francisco quarantine, and cultures
were made.

CANADA

Provinces-Communicable diseases-Week ended September 19,
1931.-The Department of Pensions and National Health of Canada
reports cases of certain communicable diseases for the week ended
September 19, 1931, as follows:

Province ~~~Cerebro- Poliomy- Small-

Province | Spinal sIuibs pox fever

Prince Edward Island I- - - - -

Nova Scotia -1 --4
New Brunswick ---- 10
Quebec - 1 73 20
Ontario -2 13 20
Manitoba --- 8
Saskatchewan - - 1 5 8
Alberta -----------------------------------------------1 2
British Columbia - -3

Total - a 92 6 75

X No case of any disease included in the table was reported during the week.

Quebec Province-Communicable diseases-Week ended September
19, 1931.-The Bureau of Health of the Province of Quebec, Canada,
reports cases of certain communicable diseases for the week ended
September 19, 1931, as follows:

Disea Cases Disea Cases

Cerebrospinal jreningitis -I Poliomnyelitis-73
Chicken pox -10 Puerperal fever-1
Diphtherina -31 Scarlet fever- 31

Erysipelas-1 Tuberculosis -43
Geran uw-easles -6 Typhoid fever-20

Measles-12 Whooping cough -25
Mumps ---------------- ----------- 6

(2521)
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CZECHOSLOVAKIA
Communicable diseases-July, 1931.-During the month of July,

1931, certain communicable diseases were reported in Czechoslovakia,
as follows:

Disease Cases Deaths Disease Cases rIeaths

Anthrax-------------------------- 15-- Puerpeal fever-44 15
Cerebrospinal rreningiti- 16 11 Scarlet fever-S- 29
Diphtheria -1,077 51 Tracho.ra-232
Dysentery - ----------------- 102 3 Typhoid fever-501 21
Malaria -8-- Typhus fever- 1-
Paratyphoid ver25 1

DENMARK

Comm-unicable diseases-July, 1931.-During the month of July,
1931, cases of certain communicable diseases were reported in Den-
mark, as follows:

Disease Cases Disease Cases

Anthrax -- Mumps--210
Cerebrospinal meningitis --8 Paratyphoid fever--13
Chickenpox - -5 Poliomyelitis - - 2
Diphtheria and croup --235 Puerperal fever- -20
Erysipelas - -212 Scabies - -489
Germanmeasles - -4 Scarlet fever - -124
Gonorrhea - -911 Syphilis - -111
Influenza- - 2, 228 Tetanus- - 4
Lethargic encephalitis -- 5 Undulant fever (Bac. abort. Bang) 46
Measles - -2,146 Whooping cough - -1, 54

LATVIA

Communicable diseases-July, 1931.-During the month of July,
1931, cases of certain communicable diseases were reported in Latvia,
as follows:

Disease Cases Disease Cases

Botulism 2 Poliomyelitis 2
Cerebrospinal meningitis - 2 Puerperal fever-15
Diphtheria - - 56 Scarlet fever-27
Erysipelas - -35 Tetanus- 3
Influenza - -84 Trachoma-91
Lethargic encephalitis -- Typhoid fever-103
Measles - -23 Whooping cough- 127
'MUMPS------------------ 28

PORTO RICO

San Juan-Communicable diseases-Four week:s ended September 12,
1931.-During the four weeks ended September 12, 1931, cases of
certain communicable diseases were reported in San Juan, Porto Rico,
as follows:

Disease Cases Diseose Cases

Diphtheria -4 Measles-11
Leprosy -1 Typhoid fver -1

Malaria- -------------- 7 Wooping cough- 9
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