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BIRTH STATISTICS AS AN INDEX OF INTERDEPENDENCE OF
COUNTIES WITH REGARD TO MEDICAL SERVICES1

By ANTONIO Ciocco, Principal Statistician, and MARION E. ALTENDERFER,
Assistant Statistician, United States Public Health Service

INTRODUCTION

Data are presented in this paper to illustrate how birth statistics
may be employed to describe quantitatively the pattern of the
dependence of some counties upon the medical facilities of other
counties. It is well known that city, county, or even State lines do
not constitute barriers to the movement of persons seeking medical
care. As a result, it becomes difficult to measure accurately the
medical resources of a specified locality, and the ratios of physicians,
hospital beds, nurses, or other facilities relative to the number of
persons in the population often become meaningless. One may find
that, relative to population size, a locality has many physicians,
hospital beds, or other facilities; and yet these resources are barely
sufficient because they serve also the populations of adjoiniing places.
Conversely, one may find that in a community with relatively few
medical resources the demands of the population for medical care are
satisfied because use is made of the facilities of nearby places.
To obtain a correct picture of the medical resources available to a

community, certain adjustments must be made in the statistics of
both the population and the medical facilities of the community. If
the facilities of a community are utilized by persons in surrounding
places, the population and facilities of these localities should be
grouped with those of the original community before ratios of facili-
ties to population are computed. In essence this means that, for
the purposes of comparative analysis, political boundaries should be
disregarded and localities regrouped into "medical trade" areas (1).
For these opertions knowledge is required about the pattern of

the supply and demand for medical care. This knowledge should be
based on quantitative information about the number of persons who
receive medical care in an aroa and the number who go outside the
area for medical care.
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Data of this kind are not generally available and can be obtained
only through special surveys. For example, from questionnaires seat
to all physicians and to all general hospitals in Washington, D. C.,
in 1942, it was found that 15 percent of the patients seen by physicians
of that city were residents of surrounding counties of Maryland and
Virginia, and 25 percent of the general hospital, admissions also came
from these counties (2). It was thus possible to estimate that the
population served by the pbysicians of Washington was 975,000 per-
sons and not the city's population of 820,000. The use of this type
of survey to determine quantitatively the intercommunity movement
of patients is costly and time-consuming. It becomes impractical
when the maintenance of current records for the study of trends and
changes in the intercommunity movement is desired.
While there are no Nation-wide data on the intercommunity

movement of persons seeking all kinds of medical care, birth and
death statistics are available. Birth and death certificates include
the usual place of residence of the individuals as well as the place of
occurrence of the event. From analysis of these certificates one can
derive information on the number of persons in a community who go
to another locality to have babies or to receive care for a serious ill-
ness, and also the changes which take place from year to year in
such movements.
The main objective of the interconmunity movement relative to

births and deaths is to take advantage of medical facilities, such as
hospitals and specialists, lacking in the place of residence but available
elsewhere. It is reasonable to assume then that the size and direction
of the movement will furnish an index of the degree of dependence of
one locality upon the medical facilities of another. The determina-
tion of this index and of some of the variables associated with it forms
the substance of this paper.

MATZRI&L AND METHOD

Data on the frequency with which births and deaths -of residents
of a stated locality occur in the place of residence or elsewhere were
published by the Bureau of the Census for the years 1937 to 1939 by
State, county, and city (3). These data do not indicate the place
where the births or deaths actually took place outside of the place of
residence. They do not provide, therefore, information on the
direction of the movement of persons obtaining medical care outside
of their own county. However, from these published figures it 'can be
learned that there is a high correlation between the proportions of
births and deaths occurring outside the county of residence. For
example, in 1939 the correlation between the percentage of births
occurring outside the resident coamty and the corresponding percent-
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age of deaths is measured by a correlation coefficient r= 0.79±0.08
for the counties of Maryland and r= 0.54±0.08 for the counties of
Ohio. Because there is high correlation -it would seem that one or
the other of the two kinds of data could be used. Because there are
more births than deaths it was decided to limit this study to an analysis
of birth statistics.
To obtain information on the specific place where the births to

residents took place, when they occurred outside the county of resi-
dence, special tabulations were requested from the Bureau of the
Census. It was decided to limit the study to 1942, t!he most recent
year for which the Bureau of the Census had the required information
available for analysis. Because of the limitations of -time and per-
sonnel only 8 States were used: Georgia, Kansas, Maryland,
Massachusetts, Ohio, Oregon, Tennessee, and Virginia. These States
include at least 1 from each of the 4 principal geographic areas
of the country. According to the 1940 Census, they include 19
percent of the total population, 20 percent of the urban population,
18 percent of the-white population, and 13 percent of the land area
of the country. They also accounted for 19 percent of the effective
buying income 2 Of the country in 1942. Eighteen percent of the non-
Federal general hospital beds were situated in these States in 1943.
Their average birth rate in 1942 was 21.6 per 1,000 persons as com-
pared with 21.3 for the country as a whole. It is evident then that
except for density of population these 8 States together are fairly
representative of the 48 States.
In the above States there were recorded for 1942, 533,363 births ta

residents, of which 60,695 occurred outside the county of residence.
As expected, the hospitalization rate for births occurring outside the
county of residence was high, 94 percent. In these same States the
percentage of all births hospitalized equalled only 68 percent.
Two ratios are used in this paper to describe the pattern of the

movement of persons from one county to another with reference to
confinement. The first will be called the in-residence birth ratio and
abbreviated as the I. R. ratio. The I. R. ratio for a county is ob-
tained by dividing the number of births to residents which occurred
within the county by the total births occurring to residents. The
second ratio will be called the specific out-residence birth ratio and
abbreviated as the 0. R. ratio. Each 0. R. ratio for a county is
obtained by dividing the nunaber of births to residents which occurred
in a specific outside county by the total births occurring to residents.
The I. R. and the 0. R. ratios are both expressed as the number

of such births per 100 resident births. The sum of the specific O. R.,
ratios based on the resident births of a county is the complement of the

2 Effective buying income is defined by Sae Managemet as income from all sours plus an estimated
nonmoney income of farmers and small-town residents (4).
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I. R. ratio of that county. For example, the I. R. ratio for Carroll
County, Md., in 53. The specific 0. R. ratios for Carrol are: to
Baltimore City 18, to Frederick County 60 to York County, Pa., 16,
and to other places 5. The sum of these specific 0. R. ratios is 47,
the complement of the I. R. ratio.

DISTRIBUTION OF COUNTIES BY I. R. RATIOS

In table 1 is shown the proportion of counties having stated I. R.
ratios in the 8 States studied. When all the States are taken together
it appears that 30 percent of the 621 counties had an I. R. ratio of 95
or higher. That is, in only 30 percent of the counties did 95 percent
or more of the births to residents take place within the county of
residence. These findings indicate how extensive is the movement
across county boundaries for purposes of obtaining care for child-
birth. In the remaining 70 percent of the counties 5 percent or more
of the births to residents occurred Qutside the county of residence,
and in 31 percent of the counties over 15 percent of the births took
place outside the county of residence.
TABLE 1.-Distribution of counties in eight States by in-residence birth (I. R.) ratio

state
I. R. ratio 8States Georgia K Ma Ohio Oregon Tenne5- Vir-

Number of counties I 621 159 1052_ 14 88__95 100

Percent distribution

Total ------- 100 100 100 100 100 100 100 100 100
95 or higher - -- 30 46 16 25 21 18 17 J8 25
85-9 -39 40 20 17 43 39 41 60 40
75- - 14 11 23 25 15 22 11 2 16
074 - -12 a 26 21 21 18 17 0 14
kw than50 0 15 12 0 3 14 0 6

' The independent city of Baltimore is counted as a sepaate county. The 24 independent cities of Vir-
ginia have been oombined with the oountie in which they are located.

There is considerable variation among the eight States with regard
to the value of the I. R. ratio in the constituent counties. The
counties of Georgia and Tennessee, for exple, have comparati'vely
high I. R. ratios, and the variation is small. On the other hand, there
is wide variation .in the I. R. ratios of the counties of Kansas and
many of the ratios are comparatively low.. On - the whole, the data
would appear to indicate marked intercounty movement of patients
in the latter State and comparatively little movement in the former
two States.
Among the factors associated with the variation of the I. R. ratios

of counties there are two which will be examined: the medical facil-
ities of the counties, as measured by the number of general hospital
beds relative to population (6), and their economic level as measured
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by the anual per capita effective buying income (4). The mean
I. R. ratio of the counties is found to increase from 80.3 for counties
with no general- hospital beds to 92.9 for couinties with 3 or more
'hospital beds per 1,000 persons. Thus, the greater the hospital
facilities the larger is the percentage of persons who stay in their
counties of residence to have babies.
The relationship of the I. R. ratio to economic level as measured

by per capita income brings out another aspect of the phenomenon.

NUMBER ON TOP OF BAR

97.8 ~REPRESENTS LR. RATIO.'St'~~~~~~~~~~~~~~~~~~~~~41
-~~~~~~~~~~op

PER CAPITA -, GENERAL
EFFECTIVE BUYING HOSPITAL BEDS
INCOME PER 1000 PERSONS

FtoIGz 1.-Avage in-redence birth (I. R.) ratios of counties In 8 States grouped by per capita effective
buying Income and general hospital beds per 1,000 personi, 1942.

For counties with low income, under $300 per capita, the mean I. R.
ratio equals 88.9. It decreases to 84.1 for counties with $300 to $499
income, and to 76.0 for the $500 to $699. group. Then it begins to
increase consistently and reaches 90.4 for the group of counties with
an .average per capita income of $900 or more. Therefore, higher
I. R. ratios are found in the wealthiest and the poorest counties.
A more illuminating picture of the relationship of the I. R. ratio

to the economic level and the medical facilities of the counties is
shown in figure 1 where all three variables have been diagrammed.
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Figure 1 illustrates that, for each income level, the I. R. ratio increases
rather regularly with increase in the number of general hospital beds
per 1,000 persons. However, the rate of increase in the I. R. ratio
for the counties in the lowest income group is very small.
The results presented in figure 1 show that only for the group of

counties with no general hospitals is there consistent increase in I. R.
ratios as the inc,ome level decreases. On the basis of these findings
one can generalize that a low I. R. ratio is associated with a com-
paratively high income and no medical facilities; a high I. R. ratio,
on the other hand, may be found in counties that have medical fa-
cilities and also in counties where the income level of the population
is low. In other words, people stay in their own county to have
babies either when they are too poor to go elsewhere or when there
are hospital facilities available; they go outside their counties when
the income level is high and there are few hospital facilities in the
county.

DIRECTION AND DISTANCE OF INTERCOUNTY MOVEMENTS

The I. R. ratio or its complement, the sum of the specific 0. R.
ratios, is a measure of the amount of out-movement of patients, but
in order to measure the direction of the movement the specific 0. R.
ratios will have to be examined. Of the 439 counties that have an
I. R. ratio of less than 95, 296 have at least one specific 0. R. ratio of
5 or more. That is, in 67 percent of the counties which show sub-
stantial out-movement, at least 5 percent of the resident births occur
in one or more specific counties. In the remaining 143 counties the
out-movement is diffused, and less than 5 percent of the resident
births occur in a particular outside county.
The movement from the 296 counties with specific 0. R. ratios of

5 or more is frequently in the direction of more than one county.
These 296 counties accounted for 376 specific 0. R. ratios. This
finding emphasizes again how extensive is the interdependence of coun-
ties with respect to medical services and the importance of arriving at
a clear notion4of its magnitude. This interdependence is not limited
by State lines. Of the 376 specific O..R. ratios, 122 are from counties
bordering on other States. Thirty-eight of these movements (31 per-
cent) are across State lines. In addition, 5 inter-State movements
originated in counties which do ndt border on other States.
Adequate data to measure the distances involved in the inter-

county movements are not available since the specific place of resi-
dence was indicated very infrequently. This is understandable be-
cause in general a movement is from the rural portions of a county.
An estimate of the variations in the amount of travel taking place in
these movements may be obtained by measuring the distances from
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the place of occurrence to either the nearest or farthest border of the
county of residence. The former will give the minimum and the
latter the maxmum distance involved. The true distance lies some-
where between the two and probably closer to the minimum value than
to the maximum. Therefore, in this study, an index of the distance in-
volved in the movement was determined by the distance between the
place of occurrence and, the nearest border of the county of residence.
When more than one community in a county was designated as the
place of occurrence the distance was measured from the one nearest
the proximate border of theocounty of residence.

TABLE 2.-Distribution of intercounty movements by distance from place of occurrence
to county of residence

Dlstanoe in miles
Total

Under 7.5- 12.5- 17.5- 22.5- 27.5- 32.5 and
7.5 12.4 17.4 22.4 27.4 32.4 over

Number of intercounty movements 309 90 89 60 26 18521
Peroent distrbution -100 29 29 19 8 6 27

Table 2 shows the distribution of these estimdies for the 309 inter-
county movements for which tfie exact place of occurrence was known.
It will be seen that there is considerable variation in the estimated
distances. Thus, in 29 percent of the movements the minimum dis-
tance involved was 7.4 miles or less, but in 7 percent it was greater
than 32.5 miles. For 15 percent of the movements the minimum dis-
tance travelled amounted to 22.5 miles or more. The distances for the
individual States are not shown in the table but appear to vaxy from
State- to State depending upon size of counties and density of popula-
tion. For example, in Oregon, for approximately half of the move-
ments the distance involved was 22.5 miles or more, while in Massa-
chusetts the estimated distance in any movement did not exceed 7.5
miles.

DETERMINATION OF CENTEA,S OF MEDICAL SERVICE

There are two purposes in studying the intercounty movement of
patients. The first is to obtain a measure of the interdependence of
counties with regard to medical services. The second is to identify
the counties which are centers for dispensing medical services and the
counties which are dependent upon these centers. With regard to
births the I. R. and specific 0. R. ratios serve both as a measure of
interdependence and as a means of identification of centers. The
map shown in figure 2 illustrates this for the counties of Maryland.

655700-45-2
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The data shown in figure 2 indicate that, so far as the other counties
of the State are conered, Dorchester, St. Marys, and Washington
ehibit little in- or out-movement. Allegany, Frederick, Talbot, and
Wicomico counties and Baltimore City show only in-movement.
Harford and Montgomery show bothin- andout-movement. Although
Calvert and Kent counties have I. R. ratios of less than 95, they do
not have any specific 0. R. ratios of 5 or more. The remaining 12
counties have I. R. ratios of less than 95 and show only out-movement.
In terms of interdependence of counties, the four counties and

Baltimore City which show only in-movement are localities on which
other counties depend in varying degree for their medical care. These
localities may be considered as "centers." Baltimore City is a center
OD which depend Ann Andel, Baltimore,. part of Carroll, Harford,
and Howard counties. Allegany is a center for Garrett, Frederick
for part of Carroll, Talbot for Queen Annes and Caroline, Wicomico
for Somerset and Worcester. Although Washington, D. C., is not
being discussed here it should be noted that it is a center for three
Maryland counties: 'Montgomery, Prince Georges, and Charles.
The counties which show only out-movement may be regarded as

"dependent." The residents of a dependent county sometimes
utilize the medical facilities of more than one center. For example,
Carroll County sends patients to Pennsylvania as well as to Baltimore
City and Frederick County.
The counties which have I. R. ratios of 95 or more and show no

*in-movement are here called "independent." So far as these data
show, the independent counties are neither dependent upon another
county nor serve as a source of medical care for other counties. It
will be noted, recalling figure 1, that an independent county may
have sufficient resources of its own, or have few resources and a
population which does not go beyond the county borders for medical
care. The three counties mentioned illustrate both situations.
Two counties, Calvert and Kent, have I. R. ratios of less than 95

and yet the out-movement of patients does not seem to be directed
toward any one county. We shall call these "nonspecific dependent"
counties.
Harford and Montgomery counties depend upon other counties

for a good proportion of the-medical care relative to births, but at
the same time they extend medical care to other counties to some
degree. These counties which show both in- and out-movement
will be differentiated from other dependent counties by the term
"partially dependent."
From the findings iMlustrated in figure 2 a number of pertinent

considerations are in order. In- the first place, it is seen again that
the interdependence of counties is not limited by State lines. Secondly,
even within counties part of the population may go toward one
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center- and part towad another. Furthermore, in counties whose
medical resources s'erve other counties one finds that the resident
population sometimes seeks m edical care elsewhere. If in delineating
areas dependent upon a center it is necessary to retain county lines
it is well to recognize the possibility of error introduced. It is obvious,
however, that such an error is uniimportant in comparison to the more
realistic evaluation of the medical resources available to the popu-
lation which results from delineation of areas according to the above
determination of the centers and their dependent counties.
Among the 621 counties of the 8 States studied there are 114 (18

percent) that can be classified as centers according to the above
definition, and 101 (16 percent) that can be classified as independent.
That leaves 406, or about two-thirds of the counties of this sample,
that are dependent to some degree or manner on other counties.
There is considerable variation from State to State in the proportion
of counties which are centers, independents, or dependents. In
Tennessee and Virginia only 14 percent of the counties are centers
while in Kansas 24 percent fall into this category. Independent
counties account for only 3 percent of the counties in Kansas and Ohio
and for 31 percent of the counties in Georgia. The proportion of
counties which are dependent upon other counties for medical services
to some degree or manner varies from 53 percent in Georgia to 75
percent in Oregon.

It is expected that the dependency status of a county is related to
the economic level of the county and the amount of its medical facili-
ties. This is borne out by the data presented in tables: 3 and 4. The
centers are wealthier than the other counties and contain *more
facilities. Amost half the independent counties axe in the lowest
income group. Two-fifths of them have no general hospitals. These
two facts point to a means of identifying counties the populations of
which neither possess adequate medical facilities nor have the means
to seek them elsewhere.

TABLE 3.-Distribution of different types of counties by per capita effective buying
income

Type of county

Per capita effective buying income Independ| Depend- Non. padtCentersent ent specific depednent ent ~dependentpedn
Number of counties -114 101 1254 110 41

Percent distribution

Total -------------- 100 100 100 100 100

Les tban$3 -11 49 36 39 0
$30.$-99- 14 34 26 27 22
$500 -$99- 16 4 26 13 39
$7004899 -26 10 10 10 34
$900 ndover-33 3 2 11

XBaltimore County inoome data not available.
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TABLE 4.-Distribution of different types of counties by number of general hospital
beds per 1,000 persons

Type of county

General hospital beds per 1,000 persons
Cnes Independ- Dependent Nonspeeifce P'artiallyCenters ent dependent epnn

Number of counties -114 101 255 110 41

Percent distribution

Total-------------- - 100 100 100 100 100

None -4 41 77 55 15
0.1-1.9 - 14 26 17 19 34
2.0-2.9 -27 17 4 13 31
3.0 or more -55 16 2 13 20

Another characteristic of the data presented in tables 3 and 4 is
the variability of each type of county in terms of per capita income
and hospital beds. Not all the centers are wealthy and have more
resources than all of the other kinds of counties. Being a center or
any other type county is related to the facilities available in surround-
ing counties. A county with 1 hospital bed per 1,000 surrounded by
counties that have none will probably be a center. A county with
3 beds per 1,000 may be dependent on an adjoining county if the
latter possesses 6 beds per 1,000.

There are some centers shown in table 4 as having no general
hospital beds. Several factors; including the presence of unregistered
or Federal hospitals,3 explain this movement of people seeking medical
-facilities into counties which apparently have no general hospitals.

MEDICAL SERVICE AND TRADX CENTERS

In view of the economic characteristics of the medical service centers
described above it seems worth while to inquire in what manner they
coincide with commercial trade centers. For this purpose use has
been maide of the counties containing the marketing and business
centers identified on the Rand-McNally Trading Area Map of the
United States.
The relationship between the two types of centers is shown in table 5,

from which it appears that all of the 14 "major trade centers" are also
medical service centers. Of the 55 "basic trade centers," 39 are also
medical service centers, and 5 are independent. Thus only 20 percent
of the basic trade centers ars not medical:service centers or independ-
ent counties. On the other hand, 61 of the 114 counties defined here
as centers, and 96 of 101 independent counties are included among

in Georgia, 57 births to reidents of Musoogee County were hopitled in Cbattahoochee County.
Although this county has no registered non-Federal general hospital it has a large station hospital at
Fort Benning.
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"other" counties. This latter group of counties is the Rand-McNally
equivalent of dependent counties as defined in this paper.

TABLu B.-Comparison. of Rand-McNally trade centers and centrs of medical
8erPtc relaive to birtha

lype of county (reative to births)

Rad-McNally claation
Total Centers Indepiendd- Dependent j Other

Number of counties

M rtradecenters -14 14 0. 0 0
Basc trade eters- 66 39 5 2 9
Othor counties - -552 61 98 253 142

Percent distribution

M tradecenters -100 100 0 0 0Basictrade centers- 100 71 9 4 16
Other counti - - 100 11 17 48 28

From these findings it appears that there is association between
trade centers and medical service centers. However, this correla-
tion-is not exact. In seeking medical care a population follows estab-
lished commercial trade routes but areas around a trade center are
much more -extensive than those around a medical service center.
This inference is supported by computing the number of counties
dependent upon medical service centers and upon trade centers.
The 14 major trade centers have 458 dependent counties, or an aver-
age of 32.7 dependent counties per center. These same 14 counties
as medical service centers have an average of 4.8 dependent counties
each. Similarly, the 39 basic centers have 217 dependent counties
or an average of 5.6 counties each. These same 39 counties have an
average of 2.5 dependent medical service counties. Thus, the trade
area concept may be used to determine broadly the areas of medical
service, but the use of the I. R. and 0. R. ratios allows a finer deter-
mination of the pattern of intercounty movement of persons seeking
medical care with reference to births.

SUMMARY

Data on the place of occurrence of births have been used as indices
(a) to measure the amount and direction of the movement of persons
across county lines for purposes of obtaining medical care for child-
birth, and (b) for identifying counties which are centers of such
medical services and those which are dependent upon these centers.
Statistics of births which occurred in 1942 to residents of eight.States
that together are fairly representative of the whole country have been
analyzed.
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From this analysis the main findings are:
1. The average income of the populat.ion and the relative number of

general hospital beds are closely associated with the intercounty
movement of population relative to births. There is very little move-
menteitherwhen theincomeand amountofhospital facilities are high or
when they are both low. With few or no hospital facilities the move-
ment increases markedly with increase in the average income of the
population.

2. Over one-half of the intercounty movements involve a minimum
distance of 12.4 miles or less. These movements appear to follow
established trade routes but within smaller areas.

3. About 18 percent of the counties are centers of medical services
for 66 percent of the counties. There remain 16 percent of the
counties which are neither centers nor d&pendent counties. Of these
approximately one-half belong to the lowest income group and have
few or no hospital facilities.
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SECOND REPORT ON THE CONTROL OF ANOPHELES
QUADRIMACULATUS SAY IN THE WATER-CHESTNUT
AREAS OF THE POTOMAC RIVER, 19441

By MILTON M. Pmcz, Passed Assistant Engineer (R), and F. EARLE LYMAN,
Passed Asisant Sanitarian (R), United States Public Health Service

During 1943 the Office of Malaria Control in War Areas -of the
United States Public Healtb Service, in cooperation with the health
departments of Maryland, Virginia, and the District of Columbia,
successfully controlled AnophIe16 quadrimacuk&tus Say in the vicinity
of six military establishments along the Potomac River by airplane
dusting the adjacent mosquito breeding areas (1). Similar control

I From the Office of Malaria Control in War Areas, States Division. The authofs wish to
ackowledge the advice and asstance of Senior sanitary Enineer (R) John M. Henderson, Senior Ento-
mologst (B) George H. Bradley, and Pasd Assitant Sanitarlan (R) Herbert Knutson, U. S. Public
Halth Svi Acknowledgment abo made for the fullest coopeation reoved at all ti from post
cmnde, ad rom medical and saitary officers of the Army, Navy, and U. S. Public Health Srv-
i DIt 2, and health deprnt offlcials of Maryland, Virginia, and the District of Columbia. The
uthor wish to ap speal apprecation to Lt. CoL Owen Ross, operatiom officer, at Ture Field.
Marn CapsAir Station, Qutico; Va., for numerous extended.
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measures were undertaken during 1944. However, the amount of
airplane dusting necessary in 1944 was greatly reduced as a result of
the water-chestnut cutting program of the United States Engineer
Department, funds for which were furnished, in part, by the Office of
Malaria Control in War Areas. This cutting program was begun by
the United States Engineers in 1940 and has clearly demonstrated that
water chestnut can be eliminated from the Potomac River by cutting
the plants sufficiently early in the year to prevent reseeding for
growth the following year.
A number of the military personnel stationed at Fort Belvoir and

the Quantico Marine Barracks in 1944 had returned to the United
States from highly malarious theaters of war, and since some were
carriers of malaria the possibilities of transmission were greater
during 1944 than in 1943. Recognition of this increased potential
hazard was evident in the expressed concern of the authorities-at both
military posts aud by the high priority given the dusting program on
their schedules.
The operational aspects of the 1944 program were under the direc-

tion of the senior author while the entomological phases were under
the direction of the junior author.

OPERATIONS

In general, the operational procedures for airplane dusting of the
water chestnut in 1944 were similar to those followed in 1943 (1).
On May 22 the United States Engineers began extensive cutting of
the water chestnut, using 12 Hockney-type underwater cutters and
3 weed-saw cutters. This equipment was supplemented by 5 other
Hockney-type cutters, 3 of which were used by the Naval Powder
Factory at Indian Head, Md., and 2 by the Army at Fort Belvoir,
Va. This total of 20 cutters was twice the number used in 1943.
At the start of airplane dusting operations in 1944, 620 acres of

water chestnut were treated as compared with 3,759 acres in 1943, a
reduction of approximately 85 percent. This reduction was due to
cutting (fig. 1) which eliminated the need for dusting at all posts cov-
ered during 1943 with the exception of Fort Belvoir and the Quantico
Marine Barracks, Va. The maximum acreage of water chestnut and
swamps dusted was as follows:

Acre
Fort Belvoir: cleaut Swamp

Pohick Bay -125
Accotink Bay -70

Quantico Marine Barracks:
Quantico Greek -465 ----

Chopawamsic Island - 30 45
Chopawamsic Creek -255

620 370
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The planes used for the work by a commercial dusting company
in 1944 were Piper Cruiser monoplanes. In these planes the plywood
hopper, having a capacity of about 400 pounds of dust, was located
behind the pilot. The mechanical arrangements for distribution of
the dust were essentially the same as on the Steaxman biplanes used
in 1943 (1). Turner Field at the Marine Corps Air Station, Quantico,
Va., again was used as a base for dusting operations.
The efficiency of the season's operations was greatly increased by

the fact that during the previous winter months a large quantity of
paris green dust mixture was prepared. Each batch was mixed in the
proportion of 60 pounds of paris green to 200 pounds of soapstone
(23 percent paris green) and bagged in 70-pound lots ready for use.
A summary of the season's operations, showing the total acreage

dusted, amounts of paris green and soapstone applied, dusting time,
and rates of application, is given in table 1. Dusting was done at
7-day intervals for 12 weeks between July 7 and September 22. The
area dusted varied from a maximum of 990 acres on July 14 to a mini-
mum of 440 acres on September 22. The total acreage dusted,
including swamp areas, was 7,610 acres. This required a total of
8,791 pounds of paris green and a total flying time of 62 hours and 32
minutes. The average application per acre per treatment for 'the
season was 4.62 pounds of larvicidal mixture containing 1.16 pounds
of paris green. The average cost per acre per application was $1.35
compared to only $1.20 in 1943. The increased unit cost during 1944
is attributable to the smaller acreage dusted, which entailed an increase
unit cost in overhead expense.

TABLE 1.-Summary of dusting operation of water-chestnut areas, Potomac River,
1944

Paris green DutWg time
Dgluent

Area Acr soapstone
Pounds Pounds (pounds) Hours Minutes

per acre

FortBfeVor-- 1, 0 2,295 1. 50 6,875 27 16
Qu --tlo- 6, 050 6,496 1.07 19,474 3516

Total -_ 7.610 8,791 L 16 26,349 62 32

ENTOMOLOGICAL SERVICES

The entomological serces on the program in 1944 were conducted'
essentially in the same manner as in 1943 (1). However, during 1944
inspection work was concentrated at Fort Belvoir and the Quantico
Marine Barracks in Virginia, since only these two areas were dusted
by airplane. All other zones were kept under surveillance and were
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dusted from boats only when the need was indicated by a rise in either
larval or adult densities. Most of the necessity for inspection on the

Maryland side of the river was eliminated by early cutting of the
water chestnut.

I
l
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Witbin the control zones virtually the same adult resting and larval
stations were used to determine A. quadrimacul0au8 densities as
in 1943. However, as cutting operations had eliminated the water
chestnut outside the control limits early in the season, "check"
stations could not be established.
During 1944 the first small rosettes of water chestnut were observed

on the water surface on May 12 and by the end of May the plants
were fairly large and numerous and covered most of Quantico Creek,
Piscataway Creek, Gunston Cove, and Dogue Creek (fig. 1). The
plants were in full bloom by June 12 and mature nuts were found
early in July. The growth above Mount Vernon in the Fort Hunt
area was much less dense in 1944 than in 1943 and demonstrated the
effectiveness of early cutting. In Piscataway Creek where cutting
was done in August 1943, after the seeds had matured, the density of
the plants in 1944 was little reduced. Growth in Swan Creek, at
Indian Head, and in Chicamuxen Creek was sparse.

TABLE 2.-Approximate acreage and dates of cutting the water chestnut within the
control areas adjacent to six military establishments on the Potomac River during
1944

Date cut- Date cut- Approxi-
Area ting ting oom- mateacre.

began tpleted age cut

,tumD Neck I J---une 2 120
Fort Belvoir -May 22 June 132 1,300

Fort Washington -June 6 June 20 800
I[ndian Head1I---------------------- - ---------------June 26 30

FortHunt -Jn------------------- -------------------------- June 23 June 293 200
Quantico--------------------------------------------------- July 25 Aug. 10500

'Cutting done by Naval Powder Factory personnel.
2Except for Poh ick Bay.
s Except for upper portion of Little Hunting Creek.

The cutting of the water chestnut during 1944 reduced the entomo-
logical problem to a considerable extent. Cutting operations (table
2) began on May 22 in Dogue Creek at Fort Belvoir and were con-
tinued at various places along the river until the last plants were cut
at Quantico Creek on August 10. While the cutting over of an area
does not immediately eliminate it as a potential breeding site, it does
reduce to a large degree the water-chestnut-breeding acreage. Once
cut, the freed plants tend to aggregate into floating math whicb shift
their position with each change of wind direction and tide. Such
rafts offer an excellent habitat for both A. quadrimaculatus and other
mosquito larvae. Disintegration of the plants after cutting is slow
and their eventual disappearance from a well-protected cove depends
largely on the plants either being washed up on shore or swept out
into the river. The cutting of the chestnut in Piscataway Creek
(table 2) was practically completed by June 20, yet on July 22 some
breeding still was present in scattered mats of flotage along the shore
and in rafts drifting about in the open water.
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Entomological records show that satisfactory control .of A. quddri-
tmacukdau was obtained during the entire season (table 4). The
number of adult females recorded for any resting station observation
remained below 10 throughout the suimmer, except for a single case
on July 17, when the count reached 25 at Fort Washington. In
those areas which were airplane dusted the number of adult females
in a resting place on any given date remained below' 5, with one
exception. This occurred on August 21, when 6 specimens were
found in a station at Fort Belvoir. In the adult resting stations
males often outnumbered the females as was true in 1943. Only 60
adult females were taken throughout the entire summer from index
stations within one-half mile of the protected areas. Brief notes on
mosquito conditions at the several Army and Navy posts along the
Potomac are contained in the following paragraphs.

Fort Belvoir.-In the vicinity of Fort Belvoir the chestnut was cut by the middle
of June with the exception of about 125 acres in Pohick Bay. The swamp area
above Accotink Bay and the chestnut in Pohick Bay were dusted weekly by plane
from July 7 to September 22. All other water chestnut within the control area
was dusted by boat. Inspections were begun on June 20 and continued until
September 25. The larval records show a consistently low population of large
larvae, the number being less than 1 per 100 dips on any day throughout the
sason. For any date the adult count did not reach 10 at any station within the
control area. The monthly average light-trap collection per night (table 3) for
1944 indicates a lower A. quadrimaculatus population in 1944 than in 1943, except
during the month of July. In both years, however, the density was exceedingly
low.

TABLE 3.-Light-trap catches of Anopheles quadrimaculatus per night per trap for
8 years at Fort Bedvoir on the Potomac River

June July August September

Males Female Males Females Males Females Males Females

92I __________ ---------- ________ __________ 4.40 69.40 0.50 20.401943 - 0 0.07 0 0.16 0 .31 0 .34
1944 -0 .06 0 .21 0 .21 0 .17

I From Murray and Knutson, 1944 (1).

Quantico.-The chestnut in Quantico Creek was not cut until late in the season
and thus presented the principal control problem of the Anopheks breeding season.
Cutting began late in July, at which time mature nuts were already abundant.
Larval and adult populations were low throughout the summer and demonstrate
the effectiveness of the airplane dusting operations. The largest number of adult
females taken at any station on a single date was 3; however, the maximum male
count reached 9 on one occasion, which indicates emergence nearby (fig. 2). In
ELght-trap collections over the summer only 1 male and 1 female A. quadrimacu-
latus were taken. The number of large larvae per 100 dips per date was main-
tained below 1.

Fort Waehington.-The first larvae from water-chestnut-covered areas (1 large
and 1 small) were taken at Fort Washington 18 days earlier than in 1943. Breed-



991 Augs 24, 1945

ing was light, however, throughout the summer, the number of large larvae per
date remaining well below 1 per 100 dips. The early cutting of the chestnut in
Piscataway Creek reduced the acreage of breeding surface to such an extent that
dusting by airplane was not necessary. On July 17 and 28 some breeding was
occurring in floating mats of chestnut, but was controlled by dusting from boats.
In Swan Creek the chestnut was eliminated early in June before anopheline breed-
ing commenced.
The highest number of A. quadrimaculatus females in any resting place along the

Potomac River during the season occurred at Fort Washington on July 17. In
this instance 25 specimens were taken under the porch of a cottage about three.

FIGURE 2

fourths of a mile from the protected area. The following week only 10 were
found and the number remained low for the rest of the sujmmer (fig. 2). The two
factors, dusting from boats and the eventual disappearance of the mats through
wind and tidal action, were evidently effective in lowering the A. quadrimaculatus
population:
Slump Neck.-All of the water chestnut at Stump Neck was cut by June 2

and thus there was no need for larval inspections during the early part of the
season. As in 1943 (1) the water-chestnut plants did not all come to the surfaee
in Chicamuxen Creek as early in the season as in other areas. Consequently
early cutting did not accomplish the sanie degree of elimination as in other
situations. Regrowth gradually occurred and by August 1 was sufficiently dense
to provide good breeding conditions and dusting was done from boats. The
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adult A. quadrimaculatiw indice remained relatively low and reached a mnaximum
of 8 females and 11 males at one station about a mile from the protected area on
August 5.
The number of large larvae per 100 dips seems high when compared, for example,

with the Fort Washington figures (table 4), where smilar control measures re
carried out. However, the actual amount of breeding surface was so much
smaller at Stump Neck that the adult population index (fig. 2) remained low.

Iiadian Head.-The chestnut at Indian Head was cut early in June and no larvae
were found during inspections made that month. The river here was com-
pletely free of chestnut -plants by the end of June. A very few adult- A.
quadrimacudatus were taken at Indian Head but it is believed that these came
from inland breeding areas.
Fort.Hunv.-The early cutting of the chestnut at Fort Hunt in 1943 reduced

the density of the growth in 1944. By the end of June 1944 this area was entirely
recut except for a few acres upstream in Little Hunting Creek where the water
was too shallow for efficient operation of the cutting machines. The uncut area
was dusted by boat. Only one adult female was taken in the resting stations and
only one by light trap during the summer in spite of the fact that larval inspec-
tions revealed relatively high counts during August. This condition may be
explained by the fact that only a relatively small area of chestnut was involved in
production.

DISCUSSION

Water-chestnut-cutting operations during 1944 greatly reduced the
amount of A. quadrimaculatus breeding surface on the Potomac River,
and consequently were an important factor in the over-all anopheline
control. The rqmaining water-chestnut surfaces in which there was
a sufficient breeding potential to justify control were dusted by air-
plane or boat. Evaluation of the efiectiveness of the 1944 dusting
operations is difficult since comparative locations outside of the
dusted areas were not available. Tbus, results for 1944 can only be
expressed in terms of the low populations within the control zones.
For all 6 military establishments (table 4) the mean number of large
larvae per 100 dips wag 0.52, while the average number of adult
females per resting station per observation was 0.6. Indices to A.
quadrimacuidtus populations at Fort Washington, Fort Hunt, Indian
Head, and Stump Neck are given in table 4; These data show that
the number of adult females per resting station ranged from 0.1 to
0.5 which is a similar condition to that prevailing in 1943 when a
full-scale dusting program was operated. Since only a relatively
small amount of dusting was done in 1944, it may be concluded that
the low anopheline populations were due chiefly to the cutting
operations.
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TABLU 4.-Control of Anopheles quadrimaculatus at 6 military tiablehmenI8
along the Potomc River during 1944

Number of larvae Number of adults
per 100 dips per retng station

Small Large Males Females

Unotrol are>di41966- _ 0 40.83 73.1 63 9

Controlbd are n 1944:
Fort Wash --gto- .4 .14 1.4 2.0
StumpNek-- & 00 2.00 . 4 .4
IndianHead-0 0 1.1 5
Fort Belvoir- - - .6 .17 . 3 3
Fort Hunt --- 1.04 .79 0 1
Quantleo-- -- .09 04 . 8 .5
Mean -- 1.21 .2 . 7 .6

'Pupae Induded.
*'From Murray and Knutso, 1944 (1). No uncontrolled areas avaiable for observationm 19
'Probably inland breedlg only.

Quantico was the only large area in which cutting was not a con-
trolling factor until late in thie season (August). Ever here the
cutting was finished sufficiently early to aid in the reduction of the
anopheline population which normally reaches a seasonal high during
August. The efficiency of the airplane dusting in this area seems to
be clearly demonstrated (table 4), for the average number of adult
females per resting station was 0.5. At Fort Belvoir excellent results
are indicated. The 1944 ght-trap data (table 3) show that the
A. gyadrimaculatw population remained as low as in 1943 and con-
siderably below-that of 1942. The 1,485 acres of water chestnut
dusted in 1943 had been reduced by cutting operationa to only 125
acres and no larvae were found in this area during 1944. At Fort
Hunt where all but a few acres of chestnut were cut and at Stump
Neck, where a regrowth occurred, the larval rates rose abruptly in
August. However, the adult populations did not reflect the high
larval counts because of the relatively small size of the areas involved.

SUMMARY AND CONCLUSIONS

This paper presents a discussion of the control of A. quadrimactdatu
by airplane dusting with paris green and by the cutting of water
chestnut in the Potomac River in 1944. The airplane dusting pro-
gram was conducted by the Office of Malaria Control in War Areas of
the United States Public Health Service in cooperation with the
States of Virginia and Maryland, and the District of Columbia.
Cutting operations to eradicate the water chestnut were continued by
the United States Engineers and this cutting is considered to be the
predominant factor in the control of A. quadrimaktus adjacent to
s military establishments located along the river during 1944.

Cutting operations had eliminated the necessity for airplane
dusting in the vicinity of four of the six military establishments pro-
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tected by this method in 1943. Dusting by airplane during 1944 was
necessary only at Fort Belvoir and the Quantico Marine Barracks,
Va., where breeding of A. quadrimac tus in uncut chestnut areas
and swamps occurred. Paris green was applied by airplane in these
places at weekly intervals throughout the anopheline breeding season.
A total of 7,610 acres was dusted in 1944, using 8,791 pounds of paris
green, as compared with a total of 32,536 acres dusted with 40,277
pounds of paris green in 1943. The average cost of the work in 1944,
including all expenditures for supervision, labor, and materials, was
$1.35 per acre per application as compared with $1.20 in 1943. The
greater cost in 1944 resulted from the increased overhead expenditure
due to the smaller acreage dusted.

Entomological records show that A. quadrimaculatwu production
was successfully controlled throughout the 1944 breeding season.
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DEATHS DURING WEEK ENDED JULY 28, 1945
[From the Weekly Mortality Index, Issued by the Bureau of the Census, Depatment of Commerce]

Week ended Correond-July 28, 1945 ingve, 144

Data for 93 large cities of the United States:
Total deaths -8,344 7,971
Average for 3 prior years-2 7,1977 279,88
Total deaths, first 30 weeks of year- 276, 164 279,883
Deaths under 1 year of age -623 573
Average for 3 prior years -623 .
Deaths under 1 year of age, first 30 weeks of year -18,242 18,564

Data from Industrial insurance companies:
Policies in force ------------------------------------------------- 67,384,931 6 672,880
Number of death claims -12,304 12,833
Death claims per 1,000 policies In force, annual rate -9.5 10.1
Death claims per 1,000 policies, first 30 weeks of year, annual rate- 10.710.3



PREVALENCE OF DISEASE

No heath department, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED AUGUST 4, 1945

Summary

The increase of 83 cases in the incidence of poliomyelitis during
the current week is less than that for any of the past 3 weeks except
last week. (increase of 22). The increase for the corresponding week
last year was 192. A total of 474 cases was reported currently, as
compared with 391 last week, a 5-year median of 326, and 932 for
the corresponding week last year.

Increases of more than 3 cases occurred in only 4 of the 13 States
reporting more than 9 cases each, ag follows (last week's figures in
parentheses): Increases-Massachusetts 15 (13), New York 83 (72),
New Jersey 82 (32), Pennsylvania 31 (16), Illinois 26 (3), Oklahoma
14 (12), Utah 12 (11), Washington 12 (9); decrease8-Ohio 12 (14),
Virginia 15 (22), Tennessee 23 (29), Texas 38 (40), California 18 (21).
During the 4-week period ended with the current week, an aggre-

gate of 1,488 cases was reported, an increase of 320 cases during this
period, as compared with 2,702 and an increase of 644 for the corres-
ponding period last year. The total to date this year is 2,913, as
compared with 3,992 for the same period in 1944 and a 5-year median
of 1,852.
Of the total of 118 cases of meningococcus meningitis reported,

only 3 States reported more than 7 cases each-New.York (17),
Texas and California (10 each). The total to date is 5,999, as com-
pared with 12,786 for the corresponding period last year and a 5-year
median of 2,307.
Of 648 cases of bacillary dysentery, 510 were reported in Texas,

and of 751 cases of unspecified dysentery, 634 were reported in Vir-
ginia (292 for the preceding week and 235 for the next earlier week).
A total of 8,152 deaths was recorded for the week in 93 large cities

of the United States, as compared with 8,346 last week, a 3-year
(1942-44) average of 7,942, and 8,140 for the corresponding week
last year. The total to date is 284,318, as compared with 288,023
for the same period last year.

(995)
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Telegraphic morbidity report. from State health officer for the week ended August 4,
1945, and comparison with corresponding week of 1944 and 5-year median

In thee table a wo Indiates denit report, whi ledes Imply that, althouh non wa reported,
cases may have occurred.
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Teeraphic morbidity reports from State healh officers for the week ended August 4,
1946, and comparison with corresponding week of 1944 and 5-year median

Poiomyoitis Scarlet fever Smallpox Typhoid andparatyphold fever'

Divdonan Stte
Week Week Week Week

Diviion d 8t ended- Me- ended- Me. ended- Me- ended- Me-
dian dian dian dian
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' Period ended ealier than Saturday.
' Including partyphoid fever reported sepaately as follows: New York 1; Ohio 1; Virginia 1; Georgia 3;

Florida 1; Tea 2; California 1.
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Telegraphic moridity reports from State health officers for the week ended August 4,
1945, and comparison with corre¶ponding week of 1944 and 5-year median-Con.

Whooping oough Week ended Aug. 4, 1945

WeekDyetr EnRoy -

Division and State ended- Me- Dysenery EnD Rck -UD
Aug. Aug. 190 Ame. BaUlUn- infel t- r en dfevert

bic lary "Pbd- tious fever demic191-19 -f-eId
NEW ENGLAND

Mai -- 75 15 19 0 0 0 0 0 0 0 0
NewHmpshi-0 . 0 2 0 0 0 0 0 0 0 0
Vermont - 28 25 25 0 0 0 0 0 0 0 1
Massachetts - 141 58 108 1 1 00 0 0
Rhode land -4 2 15 0 0 0 0 0 0 0 0
Connctlut- 13 45 4 0 1 0 0 0 0 0 3

XMDDLE ATANTC
New York -356 160 249 5 7 0 3 0 0 0 7
NewrJaey------------------ 237 79 99 1 000 30 02
Pennsylvania- 233 91 229 0 1 0 1 0 0 0 1

EAST NORTH CENTRAL
Ohio -280 166 260 0 1 0 0 0 0 0 1
Indiana -55 24 24 0 0 1 1 2 0 0 2
Illinoi -118 109 181 2 40 0O 1 3 2 0 11
Michjan 2 74 99 257 0 3 0 0 0 0 0 4
Wisconsin _----87 151 225 0 0 0 0 0 0 0 15

WEST NOBTJH CENTRAL
Minnesota-- 10 15 53 0 0 4 0 0 0 0 6
Iowa..... - - 10 8 36 0 0 0 1 0 0 0 5
Missouri 23 19 36 0 0 0 0 0 2 0 0
North Daota 0 3 11 0 0 0 0 0 0 0 0
South Dakota 1 22 6 0 0 0 0 0 0 0 2
Nebraska --------------- 0 9 7 0 0 0 1 0 0 0 1
Kansa --24 23 57 0 0 0 1 1 0 0 4

SOUTH ATLANTIC
Delaware -- 1 2 00 0 0 1 0 0 0
Maryland 54 112 112 0 0 2 0 3 0 1 1
DistritofCo1umbla 16 0 20 0 0 0 0 1 0 0 0
Virginia --71 70 56 2 0 634 0 12 00 0
West Virginia -- 52 41 27 0 0 0 0 0 0 0 0
North Carolina -- 163 203 199 0 1 0 0 7 1 1 1
Soth Crolina -- 71 84 84 2 38 0 0 1 0 9 0
Georgi-a. - - 21 20 20 0 6 0 0 1 0 21 3
Florida -- 11 5 8 0 0 0 0 0 1 11 0

EAST SOUTH CENTRAL
:Kentucky -- 54 106 71 0 0 0 0 2 0 0 2
Tennesee -- 73 28 44 0 13 0 4 0 0 1
Alabama --18 22 22 3 0 0 0 0 0 23 1
Ms ippis ----- - -- 0 0 0 0 0 1 8 a

W SOUJTH CENTAL
Arkan - ------- 27 10 10 11 i 0 0 0 1 0 0
Loula----- 39 2 5 2 31 0 0 0 3 24 2
Oklahoma -- 16 3 7 3 2 0 0 2 O. 0 1
Texas ----161 178 178 12 510 76 0 0 1 73 10

MOUNTAIN
Montana --2 35 29 1 0 0 1 0 0
Idaho --6 2 7 00 0 0 0 0 0 0
Wyom --- 5 14 6 0 0 0 0 1 0 0 0
Colorado --49 21 30 0 0 0 0 1 0 0 1
New Meico.-- 6 3 12 0 0 1 0 0 0 0 2
Arizon.---10 14 15 0 0 14 0 0 0 0 1
Utah --33 63 63 0 0 0 0 1 0 0 2-
Nevada O-- 0 1 0 0 0 0 0 0 0 0 0

PACIJM
Washington -- 37 22 59 0 0 0 1 0 0 3
Oregon --19 12 19 0 0 6 0 0 1
Califoinia -- 216 75 185 3 4 0 0 0 2 3

Total -- 3,000 2,270 3,643 47 648 751 14 47 13 173 103
Same week, 1944-2,270 46 644 321 12 222 102
Average,1942-44 - 3,109 39 40 368 18 '21 17 4115 .

31Swes,194 -79,405 1,12414.956 4,970 242 06 492 2,310 2,947
1944 - 58,834 -1,000 12 724 4,585 350 323 367 2,301 2,179Average, 1942-44 100,210- 4116,280 974 8, 6 4,072 335 4323 51 41, 506-.

* Tsutsugamushi (scrub typhUS). Period ended earlier than Saturday. 4'year, median 1940-44.
L qpro: Louisiana, 2 cas.
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WEEKLY REPORTS FROM CITIES
City reports for week ended July 28, 1,945

"ishUbltsbb* tONra b1hm 86 citiesatomwe than 10,000 populatlon disabuted througbout the United
iiutes, and repmmts aav action ofth current urban lncideDe ofthediea inecluded in the table.

InfluICza a03 .4

~~ N0 ~~~~~~~ Pod :

315W ENGLAND

Portland -----*----- 0 0- -| 0 1 0 1 0I 2 0 0 0

Ooncrd - 0 0------ 0 0 0 0 0 2 0 0 0
Maachuntts:t
Bost-.- 2 0 0 21 4 8 8 8 0 0 40
FallRiir-0 0- 0 0 0 1 0 0 0 0 4

0wbUlldO-- O0 1 0 0 0 3 0 0 5
TV O O 0 32 0 6 0 1 0 0 7

Rhodeslad:
Providen - 0 2 0 0 1 3 0 0 0 O 4Conetict:
Bridgeport- 0 0 0 1 0 0 1 1 0 0 0
Hartdord- - 0 0---0 2 0 2 0 1 0 0 1
NewHaven..-- 0 0- 0O 1 0 1 1 0 0 0 20

MIDDLE MILAN=I

NewYork:
Buffalo-0 0- 0 0 0 7 8 3 0 0 10
NewYork-4 2 2 0 27 8 25 25 19 0 4 165Rochest_-_ 0 0-O 0 0 0 2 2 2 0 0 10
erver----------- 0 0 0 48

Camden------------- O 0 0____ O 1 0 2 0 1 002
Newark.--00------.. 0 1 0 2 2 1 0 0 24
Trenton-0 0- 0 0 0 0 9 0 0 0 2

Pennsylvania:
Phide alphia-.- 1 00 68 4 19 6 11 0 3 96
'Pittsburh- 1 0 0 3 1 4 2 2 0 0 23
Reading -_____ 0 0-O 0 0 0 1 0 0 0 0 2

EAST NOX?E CENTEA

Ohio:
Celncniat - 0 0 0 4 2 3 1 4 0 0 21
Cleveland-0 0 1 0 0 3 4 3 6 0 0 69
Columbus-1 0 0 0 0 2 0 3 0 0 10

Indiana:
FortWayne- 0 0- 0 0 0 2 0 1 0 0 0
Indiapols--- O 0 4 1 6 0 3 0 0 9
South Bnd- 1 0 0 0 0 0 0 0 0 0 0
eTomeute- 0 0 0 0 0 0 0 0 0 0 1

iinois:
Chicago -2 0 0 87 7 24 3 15 0 0 89
Mprlch1gid- -0 0- 0 0 0 2 0 4 0 0 0
Dtroit----------- 8 0 0 40 0 6 6 7 0 0 mFlit - 0 0 0 3 0 2 0 5 0 0 0
Grand Rapids-- 0 0 0 1 0 0 0 1 0 0 1

Wiconsin:
Kenosha-------- 0 0---- 0 0 0 0 0 0 0 0 0
Mflwaukee-- 0 0 15 2 0 0 8 0 1 1
Racin -- 0 0 0 1 0 0 0 2 0 0 1
Superior - O 0 0 1 0 0 0 0 0 0 6

WETSNOETECENTRAL

Minntsot:
Duluth -2 0 0 1 0 2 0 2 0 0 2
minneapols- 2 0 0 1 1 4 0 9 0 0 2
St. Pau---- 0 0 0 2 1 1 0 1 0 0 6

Missouri:
anasCty - 00o 0o 8 0 4 0 1 0 1 1

8t -- -----------O0 0 1 0 0 0 2 0 0 0
St. -----------_ 0 0 ------ 0 7 8 16 1 503 38
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CVIt report. for wek ended July 58, 194-Continued~~~~~~~~Ia A-7; 1; I i~~ ~ 4 I'l,04m a ob~~~~~~~~~~~~~~
__ _ _ _ _ _ :.0 _ _ _ j 0

Wulf XOamY cZTR"rL-

Nebrasa:
Omaha 1 0 0 0 1 3 0 3 0 0 3

Kansa:
Topeka--------------. O --- 0 0 0 003 0 0 2
W tt ------------- 1 ------ O 1 O 1 2 200 6

SOUTH ATLANTIC

Wilm0 0 0 0 0 1 0 0 0 O 7

Maaore--9 0 0 2 0 3 0 4 0 0 57
Cumberland------- 00._0 0 0 0 0 0 0 0 0
Fred}ick..-0 0.------ 0 0 1 0 2 0 0 0 0

Dbtrist of Columbia:
* Wanon- 0O 0 O 0 1 9 5 5 0 1 10
VWnis:

Lynchburg- 0 0 0 O 1 0 0 0 0 0 0 0
Richmond-0 0 0 0 1 1 25 0 0 0 22
Raxoke -1 0- 0 0 0 0 0 0 0 0 0

West Viginia:
Wbeot ----L- 0 0 0

O 1 0 0 0 1 0 0 1
North Carolina:

Raleih - 0 0 0 0 0 0 0 1 0 0 1
Wilmilngton - 0 0----- 0 0 0 1 0 2 0 .0 8

*Winston-Salem- 0 0 .----- 0 1 0 0 0 2 0 0 22
South Carolina:

Charleston.-1 0 1 0 0 0 0 1 2 0 0 0
Geori&
Atlanta.--0 0 0 0 0 2 0 0 0 0 2
Brunswick-0 0 0 0-0 0 0 0 0 0 0
Savannah- - 0 1 1 0 0 2 0 0 0 0 0

EAST SOUTH CENTAL

Tennesse:
Mempeis.---- 0 0 0 O 2 1 7 0 0 0 0 13
Nashvile -_-----... 0 0 0 4 .2 0 00. 4

Alabma .
Birmingham.....- 0 0 0 0 0 2 7 0 0 0 1
Mobile -2 0 0 0 1 0 0 1 0 0 0

WEST SOUTH CENTRAL.

Little Rockl- 0 0 0 0 1 0 1 0 0 0
Louisiana:

Now Orleans.- 3 0 1 0 2 4 4 4 3 0 1 1
brveport 0_-___O 0 0 0 0 O 4 0 0 1 0

Texas:
Dana-0 0 0O 2 0 5 2 3 0 0 7
Galveston-0 0 0 0 0 2 0 0 0 0 2
Hotuton-. - 2 0 0 1 0 3 7 3 0 2 0
SnAntonio 2 0 0 0 0 2 0 0 0 0 2

MOUNTAIN

Montana.
Bfllings -0---------- 0 0 0 0 0 0 0 0 1 0
GreatFals- 0 0 0 0 0 00 0 0 0 0
Helena -0 0 0 0 0 0 0 1 0 0 0
Misoula.-0 0 0 0 0 10 0 0 0 0

Idaho:
Boise-0 0 0 0 0 0 0 0 0 0 0

Colorado:
Denver- 0--- 2 0 3 0 7 1 7 0 0 23
Pueblo1 ------ 1 0 0 1 0 0 0 0 0 0 0

Utah:
Sat LakeCity._.. . 0 0 0 19 0 4 4 2 0 0 11
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City reports for wek ended Jdy 58, 1946-Continued

Totat---l-----

Tg weekl94-ACc_iizz------
55 5 10 3 M0t 51 1 240 1 143

I' = -I'1- .- I~= = II--
14
25

3
'6

379 -I 195
*753 I- 237- -

3-year average.
5-yearmedian, 19-.
Dysen)tr, amebic.-Cases: New York, 2; Spokane, 1; Los Angeles, 2.
Dyeunt, badiUar.-Caes: New York, 4 Cleveland, 1; Detroit, 3.
Dywa*rg, upclfied.-Cases: Richmond, 2; San Antonio, 8.
Lepro.g.-Cases: New Orleans, 1.
Rockp Mcusigefa potedzjer.-Cases: Richmond, 1.
Tulsrewai..-Cases: St. Louis, 1.
7Tpuafjwer, endenic.-Cpses: New York, 1; Raleigh, 1; Charleston, S. C.. 1; Atlanta, 2; BrunswIck, 1;

Birmingham, 2; Mobile, 2, New Orblans, 1; Shreveport, 1; Houston, 2; San Antonio, 2; savannah, 3.

Ratea (annual basis) per 100,000 population, by geographic groups, for the 86 cities in
the preceding4able (estimated population, 1943, 34,162,500)

New England .
Middle Atlantic .
East North Central.
West North Central
South Atlantic
East South Central.
West South Central
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Paciic .-

Total --------
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155
46
95
42
9
12
14

183
210

13.1
6.0
9.1
12.1
5.2
11.8
11.5
0.0
4.7

57.8
30.1
31.0
62.3
33.1
76.7
48.8
95.3
15.8

26.3
23.1
7.9
6.0
57.4
53.1
48.8
39.7
4.7

77 7.8 36.7 121.9 34 0.0 2.9

PLAGUE INFECTION IN SAN BENITO COUNTY, CALIF.

Under date of July 18, 1945, plague infection was reported proved
on July 13 in 5 specimens of tissue and fleas from ground squirrels,
C. beecheyi, shot in San Benito County, Calif., at locations east and
southeast of Tres Pinos, as follows: In a pool of 750 fleas from 27
ground squirrels and in tissue from 5 ground squirrels, 7 miles east
and 5 miles south; in a pool of 1,650 fleas from 41 ground squirrels
(under date of July 30, proved July 25, in a pool of 150 fleas from
the same 41 ground squirrels) and in tissue from 5 ground squirrels,
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8 miles east and 5 miles south; in a pool of 150 fleas from 47 ground
squirrels, 7 miles east of Tres Pinos. Under date of July 25, plague
infection was reported proved on July 17 in tissue from 5 ground
squirrels, C. beecheigi, shot at the latter location, and in a pool of 150
fleas from 35 ground squirrels, same species, shot in the same location.

TERRITORIES AND POSSESSIONS
Hawaii Territory

Honolulu-Influenza.'-For the period June 3 to July 14, 1945,
4,113 cases of influenza were reported in Honolulu, Hawaii Territory.

Panama Canal Zone

Notifiable diseases-June 1945.-During the month of June 1945,
certain notifiable diseases were reported in the Panama Canal Zone
and terminal cities as follows:

Outside the
Pantma Colon Canl Zone Zone and ter- Total

Disease ininal cities

Cases Deaths Cases Deaths Cases Deaths Cases Deaths -Cases Deaths

Chickenpox- 6 1 3 1 11
Diphtheria- 3 -----2 5
Dysentey

Amebic - 1-------------- ------ 5 6----
Bacillary 1 1---- 2

Malarial - 8 9 76 6572 158-2
measles---------------- - 2 1---- ---------- 3
Meningitis, menin-
gooccus - --- - --- ------1- 2
Mumps- ---- - 1 4 -------------- 5

Paratyphoid fever I 1 ----- 2
Pneumnonia 12 7 42 --- 5 2 42 24
Tuberulosis.-- 11 9 5 2 S 2 5 27
Typhoid fever ----- 2 -------- -----1 3----
Typhus fever ------ 2 2
Whooping cough 3 -- . 3-

1 30 recurrent cases.
'Reported in the Canal Zone only.

Puerto Rico -

Notifiable diseases-4 week8 ended July 14, 1945.-During the 4
weeks ended July 14, 1945, cases of certain notifiable diseases were
reported in Puerto Rico as follows:

Disease Cases Disease Cases

Biihariasis-2 Poliomyelitis -1
Chickenpo - 53 Puerperal fever -3
Diphtheria 43 Syphilis - 252
Dysentery, unspecified 7 Tetanus- - 11

-ilarlasis 2 Tetanus, infantile-1- -I
Gonorrhea -219 Tuberculosis (all forms) -455
Ifluenza -33 Typhoid and paratyphoid fever 38
Leprosy ------ 1 Typhus fever (mine)- 39
Malaria - -------------------- 289 Undulant fever-1
Measles- 145 Whooping cough - 107
Ophtbslmia neonatorum- 2

I Se also page 817 of the PuBLIc HEALTH RzPoT8s of July 13, 1945.



FOREIGN REPORTS

CANADA

Provinces-Communicable disease8-Week ended July 14, 1945.-
During the week ended July 14, 1945, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of Canada
as follows:

Edward Nova BOW Qu-O-Mani- Sas- Al- BritishDise_ Pincd Ncotia Bruns- Quee- tario Mt katch- berta Colum- Total
Island 008 k ewan bia

Chickenpox --56 12 38 172 24 8 55 69 434
Diphtheria --6 2 41 6 4 1 --- 60
Dysentery, bacillary --------- 9 9
German measles -- 44 -- 11 25 3 13 4 100
Influenza --22 --- 30 1 3 56
Measles - -4 1 30 58 8 13-1 50 185
Meningitis, meningococ I

cus ---- 2 2 -----4
Mumps ---- 46 52 14 17 37 10 176
Poliomyelitis ----- 3 -----3
Scarlet fever -- 4 6 24 52 8 3 17 10 124
Tuberculosis (all forms) -- 1 91 31 22 33 25 36240
Typhoid and paraty-
phoid-fever --9 1 9 1 --- 2 1 23

Undulant fever ----- 13 -----13
Venereal disases:

Gonorrhea -17 33 64 181 48 33 34 78 488
Syphilis -10 12 105 77 10 10 11 34 269

Whooping cough -16 3 124 18 1 2 10 6 180

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

NoTz.-Except in cas of unusual Incidence, only those placa are Included which had not previously
reported any of the above-mentioned diseass, exeept yelow fever, during the current year. All reports of
yellow fever are published currently.
A table showing the accumulated figures for these diseases for the year to date is publshed In the PUBIuC

MIumT Rupowsa for the last Friday In each month.

Plague

Canada-Alberta Province.-Under date of July 23, 1945, plague
infection was reported in 5 pools of fleas collected from squirrels near
Cereal, and in a pool of fleas collected south of Hanna, Alberta
Province, Canada.
Egypt.-For the week ended June 30, 1945, 16 cases of plague with

4 deaths were reported in Egypt. For the week ended July 21, 1945,
5 cases of plague were reported in Ismailiya, Egypt.

Great Britain-Malta.--For the week ended July 21, 1945, 4 cases
of plague, including 2 suspected cases, with 3 deaths were reported
in Malta, Great Britain.

(1003)
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Morocco (French).-For the period July 11-20, 1945, 63 cases of
plague were reported in French Morocco. On July 25, 1945, 1 case
of plague was reported in Casablanca, French Morocco.

Smallpox

Morocco (French).-For the period July 11-20, 1945, 147 cases of
smallpox were reported in French Morocco.
Nigeria.-For the week ended June 2, 1945, 114 cases of smallpox

with 23 deaths were reported in Nigeria, including 2 cases of smallpox
with 5 deaths reported in Lagos.
Sudan (French).-Smallpox has been reported in French Sudan as

follows: July 1-10, 1945, 166 cases; July 11-20, 1945, 29 cases.

Typhus Fever

Chile.-For the period May 20 to June 16,-1945, 38 cases of typhuis
fever with 2 deaths were reported in Chile, including 5 cases in Anto-
fagasta, 8 cases in Iquique, 5 cases with 1 death in Santiago, 3 cases
in Talcahuano, and 6 caes in Valparaiso.

Egypt. --For the week ended June 30, 1945, 314 cases of typhus
fever with 41 deaths were reported in all of Egypt.- For the week
ended May 26, 1945, 10 fatal cases of typhus fever were reportedin
Alexandria, 87 cases with 17 deaths were reported in Cairo, 1 case in
Damietta, 6 cases in Ismailiya, 6 cases in Port Said, and 2 cases with
1 death were reported in Suez, Egypt.
Morocco (French).-For the period July 11-20, 1945, 693 cases of

typhus fever were reported in French Morocco, including 26 cases
reported in Casablanca, and 1 case in Rabat.

Yellow Fever

Venezue&a.-Information dated July 3, 1945, stated that cases of
yellow fever had been reported in the villages of Morotuto, La
Tiendida, San Simon, and Hemandez in the District of Jauregui,
Tachira State, Venezuela. During the month of June more than 35
deaths occurred. Information dated July 27, 1945, reports 2 cases
of yellow fever at Machiques,'Zulia State, about 150 miles south of
Maracaibo, Venesuela.

x
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