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DOMESTIC WATER AND DENTAL CARIES'
V. Additional Studies of the Relation of Fluoride Domestic Waters to Dental

Caries Experience in 4,425 White Children, Aged 12 to 14 Years, of 13 Cities
In 4 States

By H. TRENDLEY DEAN, Dental Surgeon, FRANCiS A. ARNOLD, Jr., Passed Assistant
Dental Surgeon, and ELIAS ELVOVE, Senior Chemist, United States Public Health
Service (with clinical examinations by Assistant Dental Surgeons (R) David C.

Johnston and Edwin M. Short)

Recent reports (1, 2) have pointed out an inverse relationship be-
tween the fluoride content of the public water supply and the dental
caries experience of those children continuously using such waters
throughout life. A further study of this phenomenon has been made
in 21 cities of 4 States where the public water supplies varied not
only in fluoride content but with respect to other mineral constituents
as well.
A portion of this. investigation-a study of 2,832 children in 8

suburban Chicago communities-has recently been reported (3).
The present paper records the findings observed in 4,425 additional
children of 13 other cities, bringing the total number of white urban
school children, aged 12 to 14 years, examined to 7,257. All were
examined by one or the other of two dental examiners (D. C. J. and
E. M. S.), each examining approximately an equal number of children
in each city.
The same methods used in the study of the 8 suburban Chicago

communities with respect to age, sex, color, continuity of exposure,
and other epidemiological factors discussed in detail in that report
(3) were followed in the study of the 13 additional cities which form

From the Division of Infectious Disesses with the cooperation of the Division of Chemistry. National
Institute of Health. Preceding papers in this series are:
Dean, H. T., Jay, P., Arnold, F. A., Jr., and Elvove, E.: Domestic water and dental caries. I. A dental

caries study, including L. acidophilue estimations, of a population severely affected by mottled enamel and
which for the past 12 years bas used a fluoride-free water. Pub. Health Rep., 56: 365-381 (1941).
Dean, H. T., Jay, P., Arnold, F. A., Jr., and Elvove, E.: Domestic water and dental caries. II. A study

of 2,832 white children, aged 12 to 14 years, of 8 suburban Chicago communities, including Latofbachllu4
acidophilus studies of 1,761 children. Pub. Health Rep., 56: 761-792 (1941).
McClure, F. J.: Domestic water and dental caries. III. Fluorine in hnman saliva. Am. J. Dis. Child..

62: 512 (1941).
Arnold, F. A., Jr., Dean, H. T., and Elvove, E.: Domestic water and dental caries. IV. Effect of in-

creasing the fluoride content of a common water supply on the Ladochadillus acidophilue counts of the saliva.
Pub. Health Rep., 57: 773-780 (192).

(1155)



August 7, 1942

the basis of this paper. For purposes of summarizing these field
findings in the discussion which follows later in this paper, certain
data from the study of 8 suburban Chicago, co munities will be in-
cluded with that of the 13 additional cities which form the basis of
this report.
The study of the 8 suburban Chicago communities showed, in part,

that the continuous use of a domestic water, the fluoride content of
which was close to the minimal threshold of endemic dental fluorosis
(mottled enamel), was associated with a relatively low dental caries
experience. For example, at Aurora (Ill.), where the domestic water
contained 1.2 p. p. M.2 of fluoride (F) and where a relatively low dental
caries prevalence was recorded, mottled enamel as an esthetic prob-
lem was not encountered. Strong presumptive evidence suggests
that the factor or factors responsible for this increased freedom from
dental caries is the fluoride content of the domestic water; the fact
that it was operative at concentration levels so low that mottled
enamel ceased being an accessory complication was a finding of first
importance.
When it was also apparent that all three cities using fluoride-free

waters were characterized by relatively high dental caries prevalence,
it seemed likely that fluoride levels under 1.0 p. p. m. of fluoride (F)
might also influence the intensity of dental caries attack.3 The study
was therefore extended to include certain additional cities whose
water supplies contained fluorides in these lower concentration levels.

This paper describes studies made in Illinois, Indiana, Ohio, and
Colorado, and reports the amount of dental caries experience found
associated with the continuous use of common water supplies obtained
from Lake Michigan, the Mississippi, Ohio, and Arkansas Rivers,
from deep wells of different fluoride concentration and mineral com-
position, and in one instance from melted snow high on Pike's Peak
(Colorado Springs).
This survey immediately followed the study of the 8 suburban

Chicago communities previously reported (3), all clinical examinations
being made by the same two dental examiners. With the exception
of Kewanee 4 (Ill.), all examinations were made during 1940. The
order in which these cities were studied was: Kewance (111.); Zanes-
ville, Portsmouth, Middletown, Marion, and Lima (Ohio); Elkhart

' P. p. m.=parts per million.
' The term "intensity of dental caries attack" aw used in this paper may be defined as the force of the

factors responsible for the initiation (or inbibition) and rate of progress (or quiescence) of the dental caries
prooes. This force of attack (or force of resistance) is subject to considerable change dependent upon
varying circumstances.

4 Examinations in Kewanee were made in December 1939. The chronological order in which the clinical
examinaSions were made in 1940 was as follows: ZanesvlJe and Portsmouth (January); Middletown (Janu-
ary-February); Marion and Lima (February); Elkhart and Michigan City (March); Colorado Spring
(April); Pueblo (May); Quincy (September); Galesburg (September-October);and East Moline (October).
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and Michigan City (Ind.); Colorado Springs and Pueblo (Colo.), and
Quincy,6 Galesburg,' and East Moline (Ill.).

In the tables to follow these 13 cities will be listed in accordance
with the increasing order of observed dental caries experience rates
which are: Galesburg (Ill.); Colorado Springs (Colo.); East Moline
(Ill.); Kewanee (Ill.); Pueblo (Colo.); Marion, Lima, and Middletown
(Ohio); Quincy (Ill.); Zanesville and Portsmouth (Ohio), and Elkhart
and Michigan City (Ind.).

Population of citie8 studied.-Population statistics with respect to
the 13 cities studied are given in table 1. As the study wvas limited
to white school children, the percentage of native white was computed
on the basis of the total white population, not the total population.
Briefly, it shows that at Galesburg, Colorado Springs, East Moline,
Kewanee, Pueblo, Marion, Lima, Middletown, Quincy, Zanesville,
Portsmouth, Elkhart, and Michigan City the percentage of the native
white of the white population was: 92.0, 93.2, 78.9, 85.9, 89.5, 97.7,
96.4, 96.2, 95.7, 97.2, 98.4, 94.9, and 87.1, respectively.

Climatological data (sunshine).-Weather Bureau reports list the
number of clear, partly cloudy, and cloudy days 6 as recorded at sta-
tions located at or near the cities imcluded in this study. To estimate
roughly the amount of sunshine present in these cities the Weather
Bureau recordings for clear, partly cloudy, and cloudy days were
divided dichotomously into "clear" and "nonclear" days, the term
"clear days" as used in this paper being defined as the number of
clear days reported by the Weather Bureau plus one-half the number
of days listed as partly cloudy. The average number of "clear days"
and the percentage of "clear days" per year was determined for the
15-year period covering approximatelv the life span of the children
examined and is shown in table 2. Certain of these values were ob-
tained from stations located in the city studied. Where this was not
possible the values recorded at the nearest seemingly comparable city
are given and in some cases where two stations were about equidistant,
an arithmetic mean of the reports from both stations. These data
are shown in table 2.

In connection with the alleged influence of sunshine on dental
caries prevalence, it might be noted that cities characterized by high
dental caries experience, e. g., Portsmouth and Middletown, show
percentages of "clear days" as high or higher than that of Galesburg,
a city where a very low dental caries prevalence was observed.
'The children of Galesburg and Quincy were examined in December 1939, by Dental Surgeon H. T.

Dean, U. S. Public Health Service, and Dr. 0. S. Hoag, Illinois Department of Public Health, as reported
in reference (2). Because of the variation in diagnostic criteria of different dental examiners, the children
of Galesburg and Quincy were again examined in September and October 1940, by Assistant Dental Surgeons
(R) Johnston and Short in order that all dental caries experience reported in this paper might be on a com-
parable basis of diagnostic standards.

S A day Is classified clear, partly cloudy, or cloudy on the basis of hourly estimations, sunrise to sunset,
as follows: Clear, sky averages three-tenths or less obscured; partly cloudy, sky averages four-tenths to
seven-tenths inclusive, obscured; and cloudy, sky averages more than seven-tenths obscured.
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TABLE 1.-Statistics with respect to the composition of the population of the 13
cities studied (census of 1930)

Population

Percent

City Total White Negro rther Total White Negro ther white of
white

population

Number Percent

Galesburg, Ill 28,830 27,671 891 268 100.0 95.98 3.09 0.93 92.0
Colorado Sprines, Colo 33, 237 31,828 965 444 100.0 95. 76 2.90 1.34 93.2
East Moline, IlI 10, 107 9,462 470 175 100.0 93.62 4.65 1.73 78.9
Kewanee, Ill 17.093 16, 720 278 95 100.0 97.82 1. 63 .55 85.9
Pueblo, Colo- 50,096 45, 131 1,305 3,660 100.0 90. 10 2.60 7.30 89.5
Marion, Ohio- 31,084 30,690 387 7 100.0 98.73 1.25 .02 97.7
Lima, Ohio-42,287 40,848 1,422 17 100.0 96.60 3.36 .04 96 4
Quincy, Ill --O-io 39,241 38,062 1,145 34 100.0 97.00 2.92 .08 96.2
Middletown, Ohio- 29,992 27, 186 2,805 1 100.0 90.64 9.35 .01 95.7
Zanesville, Ohio-- 36, 440 34,659 1, 776 5 100.0 95.11 4.87 .02 97.2
Portsmouth, Ohio-- 42,560 40,658 1,891 11 100.0 95.53 4.44 .03 98.4
Elkhart, Ind 32,949 32.394 539 16 100.0 98.31 1.64 .05 94.9
Michigan City, Ind 26, 735 25,533 1,071 131 100.0 95.50 4.00 .50 87.1

'Although the Negro was excluded from this study because of the possibility of a racial difference in
attack by dental caries, no attempt was made to eliminate children of "Other races." This segment of the
population comprised a relatively small percentage of the general population (1.2 percent) of the 13 cities
studied, and it seemed unnecessary to eliminate the occasional child who may have belonged in this classi-
fication. They are, accordingly, included with the white children in the tables that follow in this paper.
Persons of Mexican birth or parentage who were not definitely reported as white or Indian were designated
"Mexican" In the 1930 census and included in the general class of "Other races." In previous censuses
most of the Mexicans have been classified as white. Of the 4,594 persons listed in this column. East Moline
and Kewanee (Ill.) excluded, 4,356, or close to 95 percent, were Mexicans.

TABLE 2.-A 15-year summary (1925-39) of the actual, or estimated, average
number of "clear days" per year recorded for the 13 cities studied

(From Climatological Data, Weather Bureau)

Number of days Clear days Increasing order
of-

Number Number -___.___
of clear of years Average

City | | partly|duays of oh- per year Per-
Clear I cloudyX (A+) servation c(C) D Percent

canies of clearexperi- days2
365_ence

A B C D E

Galesburg, l-2, 625 556 3,181 15 212.1 58.1 1 9
Colorado Springs, Colo 3,040 791 3,831 15 255.4 70.0 2 13
East Moline, Ili- 2,053 810 2,863 15 190.9 52.3 3 3
Kewanee, Ill -2,612 625 3,237 15 215.8 59. 1 4 10
Pueblo, Colo -2,489 1,094 3,583 15 238.9 65.5 5 12
Marion, Ohio - 1,415 1,004 2,419 15 161.3 44.2 6 l
Lima, Ohio -2, 190 707 2,897 15 193. 1 52.9 7 4
Quincy, Il -2, 508 563 3,071 15 204. 7 56.1 8 6
Middletown, Ohio- 2,688 695 3,383 15 225.5 61.8 9 11
Zanesviile, Ohio - 2,491 603 3,094 15 206.3 56.5 10
Portsmouth, Ohio- 2,818 360 3,178 15 211.9 58.1 11 8
Elkhart, Ind- 1,811 758 2,569 15 171.3 46.9 12 2
Michigan City, Ind 2,615 454 3,069 15 204.6 56.1 13 5

Total - ------- 31,355 9,020 40,375 195 207.1 56.7

"Clear days" and "partly cloudy days" as defined by the Weather Bureau. (See footnote 6, p. 1155.)
2 "Clear days" as defined in text.

Selection of study groups.-The study groups were selected in a
manner described in detail in a previous report (3). The groups
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examined generally represent all 12-, 13-, and 14-year-old white
public 7 school children continuously exposed to the variable under
investigation (the public water sutpply). All public schools in the
community having a seventh, eighth, or ninth grade were included in
the study, but no effort was made to locate 12- to 14-year-old children
in grades other than the three specified, with the exception of those
instances where an appreciable number of children of the age group
studied were in the sixth grade.
At Kewanee, Zanesville, and Portsmouth the selection was done by

the same individual (H. T. D.) as in the study of the 8 suburban
Chicago communities. In the other 10 cities the selection was carried
out by the two dental examiners (D. C. J. and E. M. S.) in a manner
similar to that followed in the cities previously studied. Table 3
shows the number of 12- to 14-year-old pupils present the day the
study group was selected and the number and percentage of these
whose histories on repeated questioning indicated continuity of
exposure and who were examined.

TABLE 3.-Summary of data with relation to continuity of exposure to the public
water supply of 4,425 selected white children, aged 12 to 14 years, residing in 13
cities of Illinois, Indiana, Ohio, and Colorado

Number of 12-
Number of 12- to 14-year-old
to 1i4-yerod white children Percentageofchlldrenriond whose histories the total

city attendance on on repeated present who
the day study questioning' pwresgroupwa indicated c-on- weraiedgroupte tinuity of ex- eaiesecu posure and who

were examined

Galesburg. Ill - -918 273 29.7
Colorado Springs, Colo - -1,444 404 28.0
East Moli-ie, Ill -- 352 152 43.2
Kewanee, Il - -522 123 23.6
Pueblo, Colo - -1,412 614 43. 5
Marion, Ohio - -1,010 263 26.0
Lima, Ohio - ------- ------------------------- 1,411 454 32.2
Middletown, Ohio ----------- 1,013 370 36.5
Quincy, I - -- 1,063 330 31.0
Zanesville, Ohio - - 1,248 459 36.8
Portsmouth, Ohio - -1,228 469 38.2
Elkhart, Ind - -942 278 29.5
Michigan City, Ind - -654 236 36.1

Total ---------------------- 13,217 4,425 33.5

I About 14 percent of the group (5,127) for whom sampling cards were made out were not examined. The
detailed subsequent questioning which disclosed breaks in continuity of exposure wfsrranting elimination
from the study accounted for about half of the cases excluded (7 percent) and these toeether with those absent
on the day of examination (2.5 percent), colored (4 percent), and miscellaneous comprised the 14 percent
referred to.

Clinical examinations.-All clinical examinations were made in a
manner similar to that followed in the study of the 8 suburban
Chicago communities (3), and by the same two dental examiners.

7At Colorado Springs and East Moline children of the parochial schools were examined in addition to
the public school children.
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CLINICAL FINDINGS

In table 4 are shown the number of children examined, the age dis-
tribution, the number and percentage of children with one or more
permanent teeth8 showing dental caries experience, the number and
percentage of children with no dental caries experience, and the total
dental caries experience (permanent teeth) observed in each city.

TABLE 4.-Prevalence of dental caries experience, permanent teeth, in 4,425 selected
white school children, aged 12 to 14 years, classified by cities, according to: (a) age
distribution, the number and percent of children showing dental caries experience,
and (b) the amount of dental caries experience

Number of children examined Children showing-
Permanent

Age in years, last birth- teeth show-City
A day Dental No dental ing dental
ages caries ex- caries ex- prec

12j13 14 ~perience periencel 12 13 14

Number

Galesburg, m- -273 89 100 84 197 76 643
Colorado Springs, Colo -404 143 137 124 289 115 994
East Moline, Ill -152 54 58 40 121 31 461
Kewanee Ill 123 42 40 41 101 22 422
Pueblo, (6olo 614 188 253 173 549 65 2,528
Marion, Ohio 263 88 78 97 248 15 1,461
Lima, Ohio -454 147 148 159 444 10 2 962
Middletown, Ohio -370 116 141 113 363 7 2,601
Quincy, Ill -330 100 125 105 322 8 2,329
Zanesville, Ohio -459 147 175 137 447 12 3,366
Portsmouth, Ohio -469 128 177 164 463 6 3,622
Elkhart, Ind -278 79 122 77 274 4 2 289
Michigan City, Ind -236 77 84 75 236 0 2, 448

Number
Percent per 100children

examined

Galesburg, Ill - -32.6 36.6 30. 8 72. 2 27.8 236
Colorado Springs, Colo --35. 4 33.9 30. 7 71.5 28.5 246
East Moline, Ul. - -35.5 38.2 26.3 79.6 20.4 303
Kewanee, n;- 34.2 32. 5 33.3 82.1 17.9 343
Pueblo, Colo - -30.6 41. 2 28.2 89.4 10.6 412
Marion, Ohio - -33.5 29. 6 36.9 94.3 5. 7 556
Lima, Ohio - -32.4 32.6 35.0 97.8 2.2 652
Middletown, Ohio - -31.4 38. 1 30. 5 98. 1 1.9 703
Quincy, l - -30.3 37.9 31.8 97.6 2.4 706
Zanesville, Ohio - -32.0 38. 1 29.9 97.4 2.6 733
Portsmouth, Ohio - -27. 3 37. 7 35.0 98. 7 1. 3 772
Elkhart, Ind - - 28.4 43.9 27. 7 98.6 1.4 823
Michigan City, Ind - -32.6 35.6 31.8 100.0 0.0 1, 037

The amount of dental caries in the populations studied is expressed
quantitatively in terms of the total caries experience 9 of the group.
This is determined by totaling the number of filled teeth (past dental
caries), the number of teeth with untreated dental caries (irrespective
of the number of defects per tooth), the number of teeth indicated for

8 All data in the tables to follow refer to permanent teeth only.
' This method of reconstituting the complete caries experience In the permanent teeth of children with a

fair degree of precision has been described by Klein and Palmer in Pub. Health Bulletin No. 239, reference
(O), this paper, and other publications. Although the method of estimating the total amount of past and
present dental caries described In this paragraph deals with teeth per se, similar criteria may be applied in
measuring dental caries prevalence for tooth surfaces as may be seen in table 7 of this paper.
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extraction, and the number of missing teeth.10 In computing this
index, no single tooth was counted more than once even though one
surface may have shown a carious lesion and another surface a filling.'1
To express the dental caries experience (teeth) in terms of a rate per
hundred children examined, the sum of the four aggregates referred to
is divided by the number of children examined and the quotient multi-
plied by 100. These data are given in table 4.

In addition to reporting the total dental caries experience, it seems
desirable to shDw how much each of the following items contributed
to the rates shown: Filled teeth (past dental caries), teeth with
untreated dental caries, teeth in which extraction is indioated, and
missing teeth (teeth lost because of accident or extracted because of
malposition excluded). These data are shown in table 5.

TABLE 5.-Summary of the dental caries experience in the permanent teeth of 4,425
white school children, aged 12 to 14 years, of 13 citie.s in Illinois, Indiana, Ohio,
and Colorado, classified on the basis of filled teeth (past dental caries), teeth with
untreated dental caries, extraction indicated, and missing teeth (presumably
because of dental caries)

Dental caries experience, permanent teeth

city Children Filled teeth Teeth with Extraction Missing ToC examined (past dental untreated indiated | Total
caries) dental cariesincae teh

(a) (b) (C) (d) (a+b+c+d)

(A) NUMBER

Galesburg, Ill -- 273 217 385 15 26 643
Colorado Sprilgs, Colo 404 240 734 5 15 994
Esat Moline, Ill 152 103 334 9 15 461
Kewanee, DI -123 77 308 9 28 422
Pueblo, Colo -614 377 2, 017 48 86 2 528
Marion, Ohio -263 213 1,175 17 56 1,461
Lima, Ohio -454 653 2,037 59 213 2,962
Middletown, Ohio 370 653 1,687 41 220 2,601
Quincy, Ill- 330 917 1,167 75 170 2,329
Zanesvllle, Ohio 459 908 1,961 156 341 3,366
Portsmouth, Ohio 469 1,202 2,041 108 271 3,622
Elkhart, Ind --. 278 789 1,404 25 71 2,289
Michigan City, Ind. 236 770 1,463 61 154 2, 448

(B) NUMBER PER 100 CHILDREN EXAMINED

Galesburg, Ill- -79.5 141.0 5. 5 9.5 236
Colorado Springs, Colo -59.4 181.7 1.2 3.7 246
East Moline, II -67.8 219.7 5.9 9.9 303
Kewanee, Ill -62.6 250.4 7.3 22.8 343
Pueblo, Colo -61.4 328.5 7.8 14.0 412
Marion, Ohio -81.0 446.8 6.5 21.3 556
Lima, Ohio - 143.8 448.7 13.0 46.9 652
Middletown, Ohio -176.5 455.9 11.1 59.5 703
Quincy, Ill -277.9 353.6 22.7 51.5 706
Zanesville, Ohio -197.8 427.2 34.0 74.3 733
Portsmnouth, Ohio -256.3 435. 2 23.0 57.8 772
Elkhart, Ind ------- 283.8 505.0 9.0 25.5 823
Michigan City, Ind -326.3 619.9 25.8 65.3 1,037

472792°-42--2

10 In this study third molars are excluded from consideration; the occasional instance of teeth lost by acci-
dent or extraeted because of malposition is also excluded.
"In this study a tooth showing both an untreated lesion and a filling was counted as a "flled tooth."
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Proximal dental caries.'2Outstanding differences in the amount of
dental caries in the proximal surfaces of the four superior permanent
incisors have been reported (2, 3). For instance, in the study of 8
suburban Chicago communities, there was 14.3 times as much of this
type of caries in the 1,008 children using fluoride-free waters (Evans-
ton, Oak Park, and Waukegan) as was observed in the 1,421 children
using a water whose fluoride (F) content exceeded 1.0 p. p. m. (Elm-
hurst, Maywood, Aurora, and Joliet).
The dental caries experience of the&eight proximal surfaces of the

four superior permanent incisors in the children of the 13 cities
included in this report are shown in table 6.

TABLE 6.-Summary of the findings relative to the dental caries experience, proximat
surfaces, of thefour superior permanent incisors of 4,425 selected white school chil-
dren, aged 12 to 14 years, of 13 cities

Dental caries experience, proximal surfaces, superior permanent
incisors

Number of Children showing 1 or
City children more surfaces with Total num- Number of Dental ca-

examined dental caries experi- beproximfl ries experi-ence proximal surfaces with ieexeeperi-0_______________f___Idental caries ec e 0

Number Percent experience 2

(A) CITIES WHOSE WATER SUPPLIES CONTAINED 0.5 P. P. M. OR MORE OF F.

Galesburg, Ill m 9 3.3 2, 162 10 0. 4
Colorado Springs, Colo 404 5 1.2 3, 186 10 .31
East Moline, Ill -152 2 1.3 1,214 2 . 16
Kewanee, Ill -123 6 4.9 976 14 1.4
Pueblo, Colo -614 12 2.0 4,854 23 .47

Total -1,566 34 2. 2 12 392 59 .48

(B) CITIES WHOSE WATER SUPPLIES CONTAINED LESS THAN 0.5 P. P. M. OF F.

Marion, Ohio -263 34 12.9 2,07-6 69 3.3
Lima, Ohio -454 52 11.5 3,580 113 3.2
Middletown, Ohio 370 78 21.1 2.904 205 7. 1
Quincy. Ill -330 100 30.3 2,596 291 11.2
Zanesville, Ohio 459 136 29.6 3,618 412 11.4
Portsmouth, Ohio 469 136 29.0 3.704 386 10.4
Elkhart, Ind -278 86 30.9 2,028 248 11.2
Michigan City, Ind 236 101 42.8 1,874 339 18. 1

Total -2, 859 723 25.3 22, 560 2, 063 9.1

Grand total -4,425 757 17. 1 34,952 2,122 6. 1

XTeeth lost by accident, unerunpted, extracted because of malposition, and proximal surfaces restored by
prosthesis (inlays, Y4 crowns, etc.) because of traumatic injury, excluded. The maximum possible number
of surfaces in a population of this size (4,425) is 35,400. The number of surfaces excluded for the reasons
stated was 448, or approximately 1.3 percent.

3 Teeth Usted as "extraction indicated" and "missing," not covered by the foregoing exceptions, were
assumed to have had both surfaces attacked by caries and were so counted. These, together with the num-
ber of filled proximal surfaces (past caries) and the number of proximal surfaces with untreated carious
lesions constitute the complete caries experience.

Marked differences were noted in the amount of this type of dental
caries between the 8 cities whose public water supplies contained less
than 0.5 part per million of fluoride (F) and the 5 cities whose water

12 For those unfamiliar with dental nomenclature proximal caries is defined as that type of dental caries
which ordinarily originates in the neighborhood of the contact points of adjoining teeth in the same jaw.
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supplies contained 0.5 part per million or more. When comparisons
are made on the basis of affected tooth surfaces, the rate in the cities
with the lower fluoride water supplies was about 19 times as bigh as
in the cities with the higher fluoride content; on the child-unit basis
of comparison there was 11.5 times as much in the former cities as
in the latter.
Fird permanent molar mortality.-The first permanent molar

mortality 13 rate for each of these 13 cities was computed. As tooth
mortality may to some extent be influenced by the amount of remedial
treatment received (4), data with respect to the number and percent
of filled first permanent molars are also included for a fuller interpre-
tation of the molar mortality rates reported in table 7. These data
are shown in table 7.

Incidence of endemic dental fluorosis (mottled enamel.-The inci-
dence 14 and degree of mottled enamel observed in the groups of
children studied are shown in table 8.
In accordance with a previously described method of computing a

community mottled enamel index (6) on the basis of the percentage
distribution of clinical severity, the approximate mottled enamel
index of Galesburg and Colorado Springs is "slight"; that of East
Moline and Kewanee, "border line"; and that of Pueblo, Marion,
Lima, Middletown, Quincy, Zanesville, Portsmouth, Elkhart, and
Michigan City, "negative."

PUBLIC WATER SUPPLIES1
Galesburg, Ill.-For a description of the Galesburg public water supply, see

PUBLIC HEALTH REPORTS, 54:862-888 (May 26, 1939). No changes in either
source or treatment have occurred during the interim between the 1938 study and
the present one.

1 Knutson and Klein (Pub. Health Rep., 3: 1021-1032 (June 24, 1938) define tooth mortality as referring
to "not only extracted permanent teeth but also those which are indicated for extraction and still present
in the mouth." First permanent molar mortality rates reported in table 7 were computed in accordance
with this definition.

14 As in previous studies a child is classifled as having endemic dental fluorosis (mottled enamel) when a
positive diagnosis of even the mildest type of this affection is made for as few as two teeth. In communities
where the fluoride content ef the public water supply is in the neighborhood of the minimal threshold of
mottled enamel (1.0 p. p. m. of F) the common practice In mottled enamel studies of reporting the incidence
as a percentage of children affected (table 8) rather than the percentage of teeth affected, overstates rather
than understates the extent of the affection. For instance, at Kewanee (Ill.) where a 12.2 percentage inci-
dence of affection is reported in 123 children examined, a further analysis of the 3,196 permanent teeth,
present and in position, of this group shows that approximately 95 percent are free of macroscopic evidence
of dental fluorosis. Of the 163 teeth (5.1 percent) diagnosed as positive for dental fluorosis 155 (4.8 percent),
were "very mild" and 8 (0.3 percent) were "mild." Distribution of the teeth diagnosed as positive with
respect to specific teeth affected showed that 126, or 77 percent, were bicuspids or secnd molars. As noted
in a previous report (3) somewhat similar findings were observed at Aurora (Ill.). and as stated in that
report such sporadic instances of the mildest forms of dental fluorosis are of no practical esthetic
significance.

lInformation concerning these water supplies was furnished by anumber of individuals; that for Colorado
Springs and Pueblo by Dr. 0. R. Oillett and br. W. E. Buck, city health officers, respectively, of these
two cities; those for the Ohio cities by F. H. Waring and J. H. Bass of the Engineering Division of the Ohio
Department of Health; description of the Elkhart and Michigan City supplies was furnished by B. A.
Poole, Bureau of Sanitary Engineering, Indiana State Board of Health; and that relative to East Moline
and Kewanee was obtained from C. W. Klassen, Division of Sanitary Engineering, Illinois Department of
Public Health, from Bulletin No. 21, Including Supplement No. 1 thereto, of the State Water Survey
Division, and from local information.
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Colorado Sprins, Colo.-The Colorado Springs public water supply has been
obtained from surface sources for many years. In connection with a mottled
enamel survey made in this city in 1935 (Pub. Health Rep., 50:1719-1729 (Dec.
6, 1935)) the report noted that the source of the public water supply was melted
snow from the south, west, and east slopes of Pike's Peak, and the east and west
slopes of Mount Baldy. The water was stored in a system of seven mountain
reservoirs located at altitudes ranging from 9,000 to 12,000 feet. From this
chain of reservoirs the water was conveyed through a transmission system to
settlers at Manitou, thence by gravity to three distribution reservoirs known as
the High Line, Mesa No. 1, and Mesa No. 2 These distributing reservoirs were
located on a mesa just west of the city and from these reservoirs began the city
distribution system and the service mains. Water impounded in both the High
Line and the Mesa Reservoirs was obtained from a common source and repre-
sented the type of water used by the inhabitants for many years.1*

According to information furnished by Dr. 0. R. Gillett, health officer of Colo-
rado Springs, the following changes have occurred in the physical set-up and
source of the water used by the inhabitants of Colorado Springs since 1935. Two
dams on the north slope of Pike's Peak were completed, one in 1935, the other
in 1937, with a total capacity of 1,133,273,400 gallons. A small settler on French
Creek also on the north slope has been completed. Between 25 and 30 percent
of the water used at present is obtained from these sources. The transmission
line capacity to the city reservoirs has been enlarged and is now about twice the
peak load demand. These changes subsequent to 1935 have apparentlv not
influenced the fluoride (F) content of the public water supply. The mean annual
fluoride (F) content of 12 monthly samples of the public water supply collected
during 1933-34 was 2.5 parts per million. As will be shown later in this paper,
12 monthly samples collected during 1940-41 showed a fluoride (F) content of
2.6 parts per million. The supply is now chlorinated throughout the year.

East Moline, IU.-The East Moline public water supply is obtained from three
deep wells.

Well No. 1 was drilled in 1895 to a depth of 1,340 feet, and was repaired in
1913 and deepened to 1,532 feet. After the installation of well No. 3 in 1937,
well No. 1 was held in reserve as a stand-by unit for emergencies; in 1940 well No.
1 was abandonied. Samples of well No. 1 collected in September 1936, and Janu-
ary 1937, showed a fluoride (F) content of 1 part per million.

Well No. 2 was drilled in 1911 to a depth of 1,371 feet. This well was redrilled
in 1913 to a depth of 1,850 feet. A sample of water collected in January 1937,
showed a fluoride (F) cointent of 1.6 parts per million.

Well No. 3, located about 50 feet from well No. 1, was drilled in 1937 to a depth
of 1,600 feet. The casing is perforated tbrough the St. Peter sandstone (1,000

16 Years ago Colorado City (that part of the present Colorado Springs lying west of 20th Street, but an.
nexed to Colorado Springs in 1917) was a separate community, comprising according to the 1900 and 1910
Censuses about 12 percent of the total population of the two communities. In Its early days Colorado City
used water from Sutherland and Bear Creeks in addition to water purchased by contract from Colorado
Springs. Dr. Gillett states, however, that as nearly as he can ascertain from some of the old records, Colo-
rado City was using water from a source similar to tbrit of Colorado Springs as far back as 1878. There
would seem some justification, therefore, for assumi9g that the inhabitants of Colorado Springs including
the annexed portion, Colorado City, have been using a relat vely similar type of water for approximately
60 years. There is, moreover, strong epidemiological evider ce that the population of Colorado Springs
has been ingesting water with appreciable amounts of fluoride for at least as long as 45 years. A survey
made in 1909 (McKay, F. S., in collaboration with Black, G. V.: An Investigation of Mottled Teeth. Dental
Cosmos, 58:477 (May), 627 (June), 781 (July), 894 (Aug.) 1916) of 927 native born children of this city diS-
closed an 87.5 percent Incidence of mottled enamel. As noted in table 9 of this report, an examination of 404
children in 1940 showed a 73.8 percent incidence a affection, observations that would indicate little difference
in the fluoride content of the water used for a decade or more before the first survey and the concentration
of fluoride in the water being used at present.



1167 August 7, 1942

to 1,060 feet) and water is apparently being obtained from both the St. Peter and
the Jordan sandstone (1,495 to 1,585 feet). A sample of water collected July 16,
1937 (Bulletin No. 21, Supplement No. 1, 1938, State Water Survey Division)
showed a fluoride (F) content of 0.8 part per million. Water from wells Nos. 2
and 3 is discharged into a new concrete reservoir. Prior to its abandonment in
1940 water from well No. 1 was discharged into the "old" reservoir.

Well No. 4, drilled to a depth of 1,600 feet and drawing water from the Cam-
brian sandstone, was completed and put into service late in 1940.
The monthly samples collected during the 1935-1936 study (Pub. Health Rep.

52: 1249 (September 10, 1937)) would indicate that the water used by the popu-
lation during this period (from wells Nos. 1 and 2) contained about 1.3 parts per
nillion of fluorides (F). As a matter of record, it might also be noted that there
is a cross connection between the public water supply and the 60-foot Fairbanks-
Morse well.
Kewanee, IU.-The Kewanee public water supply is obtained from two deep

wells inito the Cambrian sandstone. Wells into the St. Peter sandstone, which
formerly furnished part of the city supply, were abandoned in 1925.

Well No. 1, drilled in 1919, is 2,497 feet in depth. The upper 500 feet of the
well is cased with 16-inch pipe and below this casing joined to it by a swedge
nipple is 506 feet of 14-inch pipe. Below the 14-inch pipe the well is 12 inches in
diameter and is not cased. Well No. 2, drilled in 1927, is 2,438 feet in depth.
This well is cased with 20-inch pipe from the surface to 439 feet and with 14-inch
pipe from 439 feet to 1,488 feet. Below a depth of 1,488 feet the well is 12
inches in diameter and uncased. The casings do not exclude water from the
St. Peter sandstone. A third well, 2,477 feet in depth, was completed in 1940;
the mineral composition of the water from this well, however, has no bearing on
this study because the clinical examinations were completed prior to its installation.
The Kewanee public water supply is reported to have cross connections with

the private water supplies of the Kewanee Boiler Co. and the Walworth Manu-
facturing Co. for emergency purposes.

Pueblo, Colo.-The public water supply of Pueblo is obtained from surface
sources, the Arkansas River. The city of Pueblo has two water systems, that
part of the city north of the Arkansas River being supplied by what is known
as the Pueblo Water Works, District No. 1 or the North Pueblo water supply,
whereas that half of the city located south of the Arkansas River gets its water
from another system known as the Pueblo Water Works, District No. 2 or the
South Pueblo water supply. Both systems, however, obtain water from the
Arkansas River whici has been the source of the Pueblo public water supply for
more than 50 years. A description of each supply follows:

North Pueblo water 8upply.-Water is taken from the Arkansas River
about 3 miles west of the city and diverted into reservoirs. In 1925 there
were six reservoirs and in 1928 one more was added. Treatment consists
of preliminary sedimentation, coagulation with aluminum sulfate, fol-
lowed by sedimentation and disinfection with ammonia-chlorine. Reser-
voirs Nos. 1, 2, 3, and 4 are used for preliminary sedimentation and reser-
voirs Nos. 5, 6, and 7 for sedimentation after coagulation. The treat-
ment does not include filtration. Prior to 1928 iron sulfate and lime were
used as coagulants, and prior to November 1931 chlorine was used without
ammonia.

South Pueblo water 8upply.-Water is taken from the Arkansas River
about 2 miles west of the city and diverted into reservoirs. In 1931 there
were four reservoirs and in 1932 three more were added. Treatment con-
sists of preliminary sedimentation, coagulation with aluminum sulfate
followed by sedimentation and disinfection with ammonia chlorine.



August 7, 1942 1168

Reservoirs Nos. 1, 2, and 3 are used for preliminary sedimentation and
reservoirs Nos. 4, 5, 6, and 7 for sedimentation after coagulation. Under
adverse conditions when the water is very turbid, lime and sulfate of iron
are used. The treatment does not include filtration. Prior to November
1931, chlorine was used without ammonia.

Marion, Ohio.-The common water supply is obtained from 13 drilled wells
located adjacent to the pump house and in the same well field. All of these wells
penetrate a limestone deposit which extends within 20 feet of the surface of the
ground and is adjacent to the Little Scioto River. The wells vary in diameter
from 10 to 14 inches and in depth from 140 to 210 feet.

There have been no changes in the source of this supply during the lifetime of
the group of children in this study, but marked changes in the chemical composi-
tion of the water probably occurred in 1928.

Until 1928 the supply was untreated but in that year the Marion Water Co.
installed a lime-soda softening plant. The treatment is unique in that the
holding capacities for the chemical treatment are nearly 24 hours and no filters
are used. The plant is operated as follows: Water from the wells is aerated by
flowing from a wooden trough over a weir to a splash board. The water then
passes to two mixing chambers having a combined detention period of 1.2 hours
at 5 m. g. d.17 (the nominal capacity of the softening plant) and equipped with
mechanical stirring devices. Lime, 16 to 20 grains per gallon, and soda ash, 16
to 19 grains per gallon, are applied as the water enters the mixing basin. Oc-
casionally small quantities of alum are used. From the mixing chamber water
flows to the clarifier which is equipped for the continuous removal of sludge and
has a detention period of 9.4 hours at 5.0 m. g. d. Water is then recarbonated
and passes to a settling tank having a detention period of 9.4 hours at 5 m. g. d.
The water is then recarbonated a second time after which it is discharged to a
clear well from which it is pumped to the distribution system. Marion was one
of the cities where it was first noted'8 that the use of lime-soda softening resulted
in a reduction of the fluoride concentration of the water.

In our study monthly samples were collected of both the raw water and the
treated water. As will be shown later in this paper (table 9), the raw water
contained a mean fluoride (F) content of 1.1 parts per million; the treated water,
0.4 part per million.
The hardness of the raw well water averages between 700 and 800 parts per

million, that of the treated water in the neighborhood of 200 parts per milion.
For a year or two after the plant was put into service the water was softened
down to less than 100 parts per million, but dropped back to the amount previously
indicated (about 200 parts per million) on account of the large expense for the
chemicals which, in the company's estimate, could not be justified by the present
earning power.

Lima, Ohio.-The water supply of Lima is obtained from surface sources, the
Ottawa River, a tributary of the Anglaize, a branch of the Maumee, and is from
the Lake Erie watershed. Water is given long storage in the two shallow im-
pounding reservoirs and then filtered through a rapid sand water purification plant.
The water is pumped from the Ottawa River into two storage reservoirs, Lima

Lake (400,000,000 gallons capacity) constructed in 1904 and Lost Creek Reser-
voir (750,000,000 gallons capacity) installed in 1921. The water from these
storage reservoirs flows through a 30-inch condulit to two receiving reservoirs
located near the pumping station and filtration plant.

7M. g. d.=imilion gallons per day.
"See Scott, R. D., Kimberly, A. E., Van Horn, A. L., Ey, L.. and Waring, F. H.: Fluoride in Ohio

water supplies. J. Am. W. W. Assoc., 29: 9-25 (January 1937).
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The water purification was placed in operation in 1919. Water from the reser-
voir passes through an over and under baffle mixing chamber having a detention
period of 6 minutes at the nominal capacity of the plant (8 m. g. d.). Alum, 1.5
to 3.0 grains per gallon, and sodium silicate, 0.20 to 0.85 grains per gallon, are
used as a coagulant (sodium silicate treatment began March 1939). From the
mixing chambers the water enters two coagulation basins having a combined
detention period of 2 hours at 8 m. g. d. from whence the water passes through
rapid sand filters. From the filters water flows to the clear well from where it is
pumped to the distribution system. Post-chlorination with liquid chlorine is
provided at all times and activated carbon is applied when necessary.

This surface water supply has been augmented by ground water 19 from wells
during periods of extreme drought, as follows:

(a) In 1925 four of the "Tony's Nose" wells (a portion of the formerly aban-
doned supply) supplied 20 percent of the water consumed for a period of 6 months,
or approximately 10 percent of the annual supply for that year.

(b) In the winter of 1930-31 the "Tony's Nose" wells supplied approximately
25 percent of the total supply for a 6-month period. The two new wels which
were drilled near the Lima Lake Reservoir were also used during 1931. All
existing supplies became inadequate in January of 1931 and it became necessary
to obtain additional water from four private wells located within the city. It is
estimated that during the winter of 1930-31 approximately 60 percent of the
water supply was obtained from the various wells in use.

(c) In 1934 both the "Tony's Nose" wells and the "Lima Lake" wells were
pumped from May to November. Approximately 12 percent of the annual
supply was obtained from ground water sources during 1934.

(d) In 1936 the "Lima Lake" welLs again supplied approximately 5 percent of
the annual consumption in that year.

Middletown, Ohio.-The city of Middletown has obtained its water supply from
drilled wells in the valley of Miami River for the past 25 years or more. Except
for new wells added from time to time in the same general well field, no changes
in the water supply have occurred. In 1924 the water supply of Middletown was
obtained from twelve 6-inch and two 12-inch drilled wells. All of these wells
are 35 feet deep and obtain water from a gravel and sand deposit which extends
practically to the surface of the ground. In 1925 three wells having a diameter
of 38 inches were installed in this same well field. Two of the large diameter
wells are 165 feet deep and penetrate a gravel and sand deposit which underlies
the deposit from which the small diameter wells obtain their supply. The third
large diameter well is 40 feet deep and obtains water from the upper gravel stratum.
From a chemical standpoint water from the two strata is practically identical.
No cbanges have occurred in the water supply since 1925. Chlorination of the
water supply was instituted in 1936 as a general factor of safetv. The water
receives no other treatment.

Quincy, IU.-For a description of the Quincy public water supply, see PUBLIC
19 Four wells at "Tony's Nose" are connected to the suction of a motor-driven centrifugal pump discharg-

ing Into the line connecting Lima Lake with the receiving reservoirs. These wells were drilled some time
between 1894 and 1900, were abandoned when Lost Creek Reservoir was constructed between 1918 and 1921,
and have again been used at times of depleted water supply. Their estimated yield is approximately 1h
million gallons daily, but the water Is undesirable on account of its gas and hardness.

In 1930, after the storage reservoirs had been nearly depleted because of deficient rainfall, two deep wells
were drilled on the east side of Lima Lake, discharging into that reservoir. The estimated combined yield
of these two wells is about 1 million gallons daily but because of the hydrogen sulfide content and the fact
that this water materially increases the hardness of the general supply, the use of these wells is held to a mini-
mum.

4727920-4A2-3
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HEALTH REPORTS, 54: 862-888 (May 26, 1939). No pertinent changes " in either
source or treatment have occurred during the interim between the 1938 survey
and the present study.

ZanesviUe, Ohio.-Since 1918 the Zanesville public water supply has been ob-
tained from drilled wells located in a 40-acre area situated in the flood plains of
and adjacent to the Muskingum River. The original installation consisted of
20 wells, but in 1925 wells Nos. 19 and 20 were abandoned and between that date
and- 1930 wells Nos. 1 to 18 supplied the city. In 1930, wells Nos. 1 to 11, inclusive,
were replaced by 11 new wells located in the same well field. The city at the
time of this study (January 1940) was supplied by new wells Nos. 1 to 11 and the
original wells Nos. 12 to 18.
The wells, varying in diameter from 10 to 13 inches, are all approximately 85

feet deep, and are cased to their entire depth. Water enters the casing through
perforations located in that portion of the casing which extends through the
water-bearing stratum. Water is obtained from a gravel and sand deposit ex-
tending throughout the entire well field which varies in thickness from 20 to 50
feet. This deposit lies below a layer of impervious clay having a minimum depth
of 10 feet and a maximum depth of approximately 40 feet. All the water is
pumped from the well field to a receiving reservoir by air lift. The water receives
no treatment.

Portsmouth, Ohio.-The Portsmouth public water supply is obtained from the
Ohio River. The supply is treated in a water purification plant placed in service
in 1914. Various improvements and additions have been installed since that
date, none of the principal treatment units, however, having been materially
changed. Water is pumped from an intake in the'Ohio River through mixing
basins which have a retention period of 0.25 hour at a flow of 8 m. g. d. Alum,
from 0.75 to 2 grains per gallon, is used as a coagulant. It is also necessary to
apply from 0.30 to 0.70 grain per gallon of lime to obtain proper coagulation with
the alum. The water then passes through two coagulation basins operated in
series. Basins Nos. 1 and 2 have a retention period of 6.5 and 3 hours, respec-
tively, based on a flow of 8 m. g. d. From the coagulation basins the water passes
through rapid sand filters and then to a clear well from whence it is pumped to
the distribution system. Post-chlorination with liquid chlorine is applied at all
times.

Elkhart, Ind.-The public water supply of Elkhart is obtained from various
wells, the description of which follows:

1. Plant wells
Year of inatallation Diamder Depth

1897 -__39-ft -_ __-. 31ft.4in.
1899 - 38ft.6in- 30ft.6in.
1901 --- 41 ft- 28 ft.

These three wells have beeni in constant service since their respective dates
of installation.

2. Four gravel wall wells 24 inches in diameter and 70 feet deep were installed
in 1927. Water from these four wells is pumped into a sand trap; thence the
water flows by gravity directly into the reservoir.

3. The Bucklin well, installed in 1891, is 28 feet 4 inches in diameter and 31
feet 5 inches deep. Water from the Bucklin well, and also water from the three
dug wells (Plant wells), is pumped directly into the distribution system.

4. Some water is also obtained during the peak-load season from a well installed
in 1924 and made by drilling inside of a dug well to a depth of 45 feet, installing a

20 The carbon dioxide used for removing excess lime is obtained from a natural gas instead of flue gas as
stated in the earlier report. Also, while post-chlorination is provided for, it has not been necessary to use
it since 1933.
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16-inch casing, and filling the dug well with gravel. The amount of water, however,
contributed by this well to the city supply during the year is negligible.

5. The two Bower Street wells were installed in the summer of 1936. They
are gravel packed, 20 inches in diameter and 68 and 70 feet deep, respectively.
These wells are used to supplement the other sources of supply during peak-load
periods, May to September. During operation water from these wells is pumped
directly into the distribution system. These wells are not used duriDg the
winter months. Since 1936 the Bower Street wells have furnished approximately
20 percent of the water used during the period of peak demand; this is about 5
perceDt of the total amount of water used throughout the entire year. During
the time that the Bower Street wells are in use, the water is fairly well mixed
and the monthly samples collected during the year would constitute a mixture of
the several sources that constitute the water supply.
General.-To equalize daily fluctuation and hourly pressure a storage reservoir

of 1.25 million gallon capacity and an elevated tank in the center of the distribu-
tioII system of 500,000 gallon capacity were constructed in 1927. The reservoir is
kept filled by the four deep wells installed in 1927. As will be seen in table 10,
there was practically no change in the fluoride content of the water supply through-
out the year.

Michigan City, Ind.-The public water supply of Michigan City is obtained from
Lake Michigan. Prior to 1935 water direct from Lake Michigan was supplied to
consumers, no treatment except chlo&ination being used. The complete filtration
plant was placed in service late in 1935.
The water supply is obtained from Lake Michigan through two wooden crib

intakes located about 3,000 feet from shore. Water is conveyed from the intakes
to the suction wells through a 42- and a 24-inch cast-iron inlet pipe.
Raw water, to which ammonia and chlorine have been added, is pumped to a

mixing chamber (detention 30 minutes) equipped with Dorr flocculators. Alu-
minum sulfate and activated carbon are applied to the suction side of the raw
water pumps using dry feed equipment. The water then flows to either of two
1 million gallons settling basins providing 3 hours' detention. The settled water
is filtered through four rapid sand gravity filters, each having a capacity of 2
m. g. d. Filtered water flows by gravity to a 1.5 MG underground reinforced con-
crete reservoir. The water is given additional treatment with chlorine before
being pumped to the distribution system and a 750,000-gallon elevated tank.

Chemical analyses of the common water supplies.-As was customary
in previous studies, samples of the common water supply were col-
lected, generally monthly, for approximately 1 year. The fluoride
content of these waters was estimated colorimetrically by means of
the zirconium-alizarin reagent (6). The results are given in table 9.
Analyses were made of constituents, other than the fluorides, using

a sample from each of the water supplies of the cities studied. Results
of these chemical analyses are given in table 10.

DISCUSSION

General findings.-In order that the results of this study might be
presented as a coherent whole, the general findings of the study of the
8 suburban Chicago communities previously reported (3) will be in-
cluded with the findings of the study of the 13 cities which form the
basis of this report. A summary of the basic observations on the
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permanent teeth of 7,257 selected white urban school children, aged
12 to 14 years, of these 21 cities is shown in table 11 and figure 1.
Probably the outstanding epidemiological characteristic of these data

is the striking variation in the intensity of dental caries attack as evi-
denced by the marked differences in. the amount of dental caries
experience. Considering the relative homogeneity of these popula-
tions, the method of selecting the study groups, and the similarity of
diagnostic standards used, it does not seem likely that such differences
can be due to other than the mineral composition of the public water
supply. Study of the cause or causes of these differences may shed

AMOUNT OF DENTAL CARIES (PERMANENT TEETH) OBSERVED IN 7257
SELECTED 12-14 YEAR OLD WHITE SCHOOL CHILDREN OF 21 CITIES OF
4 STATES CLASSIFIED ACCORDING TO THE FLUORIDE CONCENTRATION
OF THE PUBLIC WATER SUPPLY.

NUMBER NUMBER NUMBER OF PERMANENT TEETH FLUORIDE (F)
OF Of SHOWING DENTAL CARIES EXPERIENCE* CONCENTRTION

CITIES CHILDREN PER 100 CHILDREN EXAMINED WATER SUPPLY
STUDIED EXAMINED 0 100 200 300 400 500 600 700 IN P.P,M.

l 3867 4 0.5

3 1140 0.5 TO 0.9

4 1403 1.0 TO 1.4

3 847 > 1.4
___ I I I I I _ _ _ _

) DENTAL CARIES EXPERIENCE IS COMPUTED BY TOTALING THE NUMBER OF
FILLED TEETH (PAST DENTAL CARIES), THE NUMBER OF TEETH WITH UNTREATED
DENTAL CARIES, THE NUMBER OF TEETH INDICATED FOR EXTRACTION,AND THE
NUMBER OF TEETH MISSING (PRESUMABLY BECAUSE OP DENTAL CARIES).

FIGURE 1.

important light upon either the etiology or the means of partially con-
trolling dental caries.
That the inhibitory agent is the fluoride content of the water supply

seems highly probable. An inspection of the range of dental caries
experience associated with the use of domestic water of different
fluoride concentration discloses an inverse relation in general between
the amount of dental caries and the fluoride concentration of the com-
mon water supply. Relatively low dental caries experience rates are
found associated with the use of domestic waters whose fluoride (F)
concentrations have a range of 1 or more parts per million. Inter-
mediately, e. g., at concentrations of 0.9 to 0.5 part per million, the
influence is less marked than at the higher concentrations; nevertheless,
the dental caries experience rates are distinctly lower than those asso-
ciated with the use of relatively fluoride-free waters. A further in-
spection of the data reported in table 11 and figure 2 for those cities
whose public water supplies contain less than 0.5 part per million
discloses a considerable variation among those cities characterized by
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high dental caries experience. This variation is marked, particularly
between those communities whose public water supplies did not show
fluoride (F) in excess of 0.2 part per million. As has been pointed out,
however, the limit of sensitivity of the method of determn ation may
be considered as about 0.1 part per million and hence further dis-
cussion at present of this variation would not seem justified.21
A correlation between the dental caries experience rates and the

RELATION BETWEEN THE AMOUNT OF DENTAL CARIES
(PERMANENT TEETH) OBSERVED IN 7257 SELECTED 12 -14
YEAR OLD WHITE SCHODL CHILDREN OF 21 CITIES OF46TATES
AND THE FLUORIDE (P) CONTENT OF PUBLIC WATER SUPPLY

Z I I l I |
f1000

ff 900__

0 , 800
Wa

700

x 600

u 500xf400 t.
w 200 _ _
z4O0

mi 200
z

* 100

0.0 0.5 1.0 1.5 2.0 2.5 3.0
FLUORIDE (F)CONTENT OF THE PUBLIC WATER SUPPLY IN P.P.M.

FIGTURE 2

mean fluoride (F) content of the public water supply of each of the
21 cities studied is show-n in figure 2.

SUMMARY

1. A study of the intensity of dental caries attack, as evidenced by
the observed dental caries experience, disclosed striking differences
among children of different cities. This study embraced 7,257 22
white urban school children, aged 12 to 14 years, of 21 cities; in the
main the children were apparently of largely comparable circum-
stances and the groups examined were relatively equitable respecting
sex ratio. The grouips studied were limited to those children continu-
Ously exposed throughout life to the variable under investigation (the com-

I1 For this reason no attempt was made at this time to fit a curve to the data shown in tigure 2.
22 These totals, 7,257 children of 21 cities, represent the 4,425 children of 13 cities reported in detail in this

paper and the 2,832 children of 8 suburban Chicago communities previouLslv reDorted (3). See table 11 and
figures 1 and 2 of this report.
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mon water supply). Clinical examinations in all 21 cities were made
by the same two dental officers and in each city an equal number of
children were examined by each examiner. It seems unlikely that
such marked differences in the prevalence of dental caries can be
explained on the basis of the hardness of the domestic water, the hours
of sunshine, or gross dissimilarities in diet (water excluded).

2. A general inverse correlation between the fluoride concentrations
of the public water supplies in the 21 cities studied and the amount of
dental caries was observed. Differences in dental caries experience
rates of as much as 2 and 3 times the observed minimal were not
unusual; the highest rate, 1,037, at Michigan City (Ind.) was 4.4 times
that observed in the city with the lowest rate, 236, at Galesburg (Ill.).
Strikingly low dental caries prevalence was found associated with the
continuous use of domestic waters whose fluoride (F) content was as
low as about 1 part per million, a concentration which under the
conditions prevailing in the localities studied produced only sporadic
instances of the mildest forms of dental fluorosis of no practical
esthetic significance.

3. As in previous studies, marked differences were observed with
respect to: (a) The amount of dental caries experience in the proximal
surfaces of the four superior permanent incisors, and (b) the first per-
manent molar mortality rates. Of the 4,425 children of the 13 cities
whose caries experience is reported in detail in this report, the 2,859
children living in communities whose public water supply contained
less than 0.5 p. p; m. of fluoride (F) showed about 19 times as much
proximal surface caries experience in the four superior permanent
incisors as was observed in the 1,566 children living in cities where
the common water supplies contained from 0.6 to 2.6 p. p. m. of
fluoride (F). In these same two groups of children, the first per-
manent molar mortality rate for those living where the water supply
contained less than 0.5 p. p. m. of fluoride (F) was about 4 times
as high as that observed in the children using a domestic water con-
taining more than 0.5 p. p. m. of fluoride (F) (66.0 and 15.6 per 100
children examined, respectively). Inasmuch as the group with the
higher first permanent molar mortality rate showed 38 percent of its
total first permanent molar caries experience with fillings as opposed
to only 26 percent in the group characterized by the lower mortality
rate, there would seem justification in assuming that such differences
in first permanent molar mortality rates are influenced to a consider-
able degree by a variation in either the intensity of dental caries
attack, and/or the resistance of the teeth to caries attack.
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PREVALENCE OF COMMUNICABLE DISEASES IN THE
UNITED STATES
June 21-July 18, 1942

The accompanying table summarizes the prevalence of nine im-
portant communicable diseases, based on weekly telegraphic reports
from State health departments. The reports from each State are
published in the Public Health Reports under the section "Prevalence
of disease." The table gives the number of cases of these diseases
for the 4-week period ended July 18, 1942, the number reported for
the corresponding period in 1941, and the median number for the
years 1937-41.

DISEASES ABOVE MEDIAN PREVALENCE

Influenza.-The number of cases (1,690) of influenza reported for
the four weeks ended July 18 was less than one-half of the number
reported for the corresponding period in 1941, but it was about 16
percent above the 1937-41 median figure for this period. The increase
over the seasonal expectancy seemed to be due largely to an excess
of cases in the West South Central, Mountain, and Pacific regions.
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Meningococcus mentngttis.-There were 288 cases of meningococcus
meningitis reported for the current period, as compared with 151, 89,
and 134 for the corresponding period in 1941, 1940, and 1939. Each
region of the country except the East North Central reported an
excess of cases over the average for preceding years; the increases
ranging from 1.3 times the average in the West South Central region
to more than 8 times the average figure in the New England region.
A gradual decline in the number of cases of this disease until about
October is nornally expected, but the current incidence represented
an increase over the preceding 4-week period of approximately 25
percent.

DISEASES BELOW MEDIAN PREVALENCE

Diphtheria.-There were 558 cases of diphtheria reported during
the four weeks ended July 18, as compared with 637 in 1941 and an
average of 986 cases for the corresponding period in the years 1937-41.
A few more cases than might normally be expected were reported
from the New England region, but in all other sections of the country
the incidence was relatively low.
Measles.-The number of cases of measles reported (23,046) was

only about one-half of the number reported during this period in
1941, but it was only slightly below the 1937-41 median figure
(approximately 24,000 cases). The incidence was unusually high in
the Mountain and Pacific regions, with a slight increase over the
normal seasonal level in the West North Central region; all other
regions reported very significant declines from the normal seasonal
expectancy.

Poliomyelitis.-The number of cases of poliomyelitis rose from 97
during the preceding 4-week period to 237 for the current period.
The number of cases for the country as a whole was less than 60
percent of the incidence for the corresponding period in 1941 and
slight.ly more than 60 percent of the preceding 5-year average inci-
dence. The highest incidence was reported from the West South
Central regions; States in those regions reporting the largest numbers
of cases were Arkansas (38); Kentucky (25); Tennessee (18); Loui-
siana (11); and Alabama (10). An increase iD the number of cases
of this disease normallv occurs at this season of the year but the
increases in those regions were considerably above the normal ex-
pectancy. /

Scarletjever.-The incidence of scarlet fever was also relatively low,
the number of cases reported (3,866) for the current period being
about 75 percent of the number reported in 1941 and about 68 per-
cent of the seasonal expectancy (5,703 cases). The situation was
favorable in all sections of the country except the East South Central.
Smallpox.-The number of cases (51) of smallpox was the lowest on
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record for this period. The incidence in the East South Central
region stood at about the normal seasonal level, but very significant
decreases were reported from other regions.

Typhoid and paratyphoid fever.-For the current period there were
789 cases of typhoid fever reported, which was the lowest number on
record for this period. Each section of the country except New
England reported a decline from the 1937-41 median figure for the
corresponding weeks.

Whooping cough.-For the country as a whole the incidence of this
disease was relatively low, 13,923 cases being reported as compared
with 16,586 in the preceding year and an average of 15,870 for the
years 1938-41. The disease was, however, unusually prevalent in
the North Atlantic and East North Central regions, while all other
regions reported very definite declines from the normal seasonal
incidence.

MORTALITY, ALL CAUSES

The average mortality rate from all causes in large cities for the
four weeks ended July 18, based on data received from the Bureau of
the Census, was 10.7 per 1,000 inhabitants (annual basis). The rate
for the corresponding period in 1941 was 11.0 and the average rate for
the years 1939-41 was 10.9.

1181 Autt 7, 1942
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Number of reported cases of 9 communicable diseases in the United States during
the 4-week period June 21-July 18, 1942, the number for the corresponding period
in 1941, and the median number of cases reported for the corresponding period,
1937-41

Division Current 1941 5-year Current 1941 5-year Current 1941 5-yearDivLsion period 1 median period median period median

United States
New England -

Middle Atlantic
East North Central-
West North Central--
South Atlantic
East South Central
West South Central
Mountain ------
Pacific

United States

New England -

Middle Atlantic-
East North Central.
West North Central.
South Atlantic
East South Central
West South Central-
Mountain --

--c

United States
New England-
Middle Atlantic
East North Central.
West North Central.
South Atlantic
East South Central.
West South Central.
Mountain
Pacific

Diphtheria Influenza l Measles 2

558 637 986 1,690 3,471 1,452 23,046 44, 796 23,946

24 15 17 1 4 8 3,160 4,468 3, 929
75 93 137 22 13 19 4, 581 14,330 8,422
99 117 176 135 101 124 4,007 11,255 7,655
34 57 63 26 42 47 1, 263 1, 603 1,168
88 119 160 537 622 546 1,193 7,845 1, 741
56 46 63 70 82 82 186 1, 218 720
102 89 141 493 1, 11S 399 644 1, 795 1, 035
31 47 66 297 199 99 1,898 978 978
49 54 94 109 1,290 95 6,114 1,304 1,301

Meningococcus Poliomyelitis Scarlet fever
meningitis

288 151 150 237 415 390 3,866 5,053 5, 703

41 11 5 8 2 5 507 519 519
74 35 34 13 24 18 984 1, 506 1, 705
11 12 20 35 33 33 1,106 1,612 1,962
16 6 12 17 17 17 321 345 381
51 47 35 22 167 58 279 275 275
21 14 14 60 111 41 162 211 153
21 10 10 56 24 31 108 118 129
7 4 3 13 6 9 109 132 181

46 12 8 13 31 44 290 335 389

Smallpox Typhoid and para-Smallpox typhoid fever Whooping cough 2

51

0

0

15
11

12
6
5
1

84 381 7891 843J 1,369 13,933j 16, 586 13 15,870

0

0

28
26
I
6
4
8

11

0

0

98
127
3

11
21
34
60

24
74
67

40

196
133
204
33
18

21
74
109
36
163
123
256
32
29

21
89
109
57

415
238
348
48
52

1,48.3
3, 628
3, 757

665
1,391
528
965
525
991

I Mississippi, New York, and Pennsylvania excluded; New York City included.
2 Mississippi excluded.
4-year (1938-41) average.

941
2,640
3,182
1,418
2 503

581
1, 568
1,352
Z 383

965
3,303
3,650
904

2,400
600

1,465
853

1,418

DEATHS. DURING WEEK ENDED JULY 25, 1942
[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commercej

We-ek ended Correspend-
July 25, 1942 ing week,1941

Data from 86 large cities of the United States:
Total deaths --8,392 7, 563
Average for 3 prior years ---------- 7,849
Total deaths, first 29 weeks of year - -- 247, 523 250, 546
Deaths per 1,000 population, first 29 weeks of year, annual rate 12.0 12.1
Deaths under 1 year of age - -611 556
Average for 3 pnor years - -504
Deaths under 1 year of age, first 29 weeks of year - -16,154 15,056

Data from industrial insurance companies:
Policies in force --64,949,046 64,389.697
Number of death claims- 10,766 9,975
Death claims per 1,000 policies il force, annual rate - -8.6 8.1
Death claims per 1,000 policies, first 29 weeks of year, annual rate 9.6 10.0

l~l l~~ ,_~ ,.



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

REPORTS FROM STATES FOR WEEK ENDED AUGUST 1, 1942
Summary

The seasonal increase in poliomyelitis continued during the current
week, but the rise was less sharp than in the two preceding weeks.
A total of 145 cases was reported for the country as a whole, as com-
pared with 124 and 83 for the two preceding weeks, respectively.
The incidence still remains below the 5-year (1937-41) median ex-
pectancy and lower than any other year since 1938. The largest
numbers of cases were reported from the South Central, Middle At-
lantic, and East North Central areas. The following-named States
are the only ones which reported 10 or more cases for the current
week (last week's figures in parentheses): Kentucky 16 (20), Ten-
nessee 15 (11), Illinois 12 (12), Arkansas 10 (15), and New Jersey 10
(4). Most of the cases in Arkansas are stated to be mild or abortive
type which rarely reach the paralysis stage. Two deaths have oc-
curred among the 80 cases reported in Arkansas to date this year.
Of a total of 54 cases of meningococcus meningitis (45 last week),

24 occurred in the New England and Middle Atlantic States, 8 in
the South Atlantic, and 9 in the Pacific States (6 in California).
The incidence of the other 7 important communicable diseases in-
cluded in the following weekly table, for which comparable weekly
figures for prior years are available, continues low.

Other diseases reported during the current week include 2 cases of
anthrax (1 each in Pennsylvania and Ohio), 44 cases of amebic dys-
entery (31 in Texas), 289 cases of bacillary dysentery (159 in Texas,
32 in Illinois), 369 cases of unspecified dysentery (321 in Virginia), 8
cases of infectious encephalitis, 27 cases of Rocky Mountain spotted
fever, of which only 4 occurred in the northwest Mountain States, 6
cases of smallpox, 17 cases of tularemia, and 120 cases of endemic
typhus fever (58 in Texas and 37 in Georgia).
The death rate (annual basis) for the current week in 88 large

cities in the United States is 10.4 per 1,000 population, as compared
with 11.8 for the preceding week and with a 3-year (1939-41) average
of 11.4 for the corresponding week.
For the first 5 months of 1942, the death rate for 40 States and

the District of Columbia was 10.9 pei 1,000 population, as compared
with 11.4 for the same period last year, the birth rate 19.3 as com-
pared with 17.8 for the same period last year, and the infant mortality
rate 45.1 as compared with 51.2 last year.

(1183)
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Telegraphic morbidity reports from State health officers for the week ended August 1,
1942, and compari8on uith corresponding week of 1941 and 5-year median

In these tables a zero indicates a definite report, while leaders Imply that, although none were reported'
cases may have occurred.

Diphtheria Influenza Measles Meningitis,
___________meningococcus

Week Week Week Week
Division and State ended- Me- ended- Me- ended- Me- ended- Me-

dian, adin, dian, dian,
1937- 1937- 1937- 1937-

Aug. Aug. 41 Aug. Aug. 41 Aug. Aug. 41 Aug. Aug. 41
1,1942 2,1941 1,1942 21941

_ 1,1942 2,1941 1,1942 2,1941
_~~~~[~ I
NEW ENG.

Maine
New Hampshire- -

Vermont-
Massachusetts-
Rhode Island-
Connecticut.

MID. ATL.
New York-
New Jersey-
Pennsylvania

E. NO. CEN.
Ohio-
Indiana-- -

Illinois ---
Michigan -.
Wisconsin-

W. NO. CEN.

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

80. An.

Delaware-
Maryland -
Dist. of Col-
Virginia- -

West Virginia-
North Carolina.
South Carolina- - - -

Georgia - -

Florida-
E. S0. CEN.

Kentucky -
Tennessee-
Alabama -
Mississippi 2_-

W. 80. CEN.

Arkansas -
Louisiana-
Oklahoma- -

Texas-----------
MOUNTAIN

Montana-
Idaho
Wyoming
Colorado
New Mexico-
Arizona ----
Utah 2
Nevada-

PACIFIC
Washington--
Oregon -
California-

Total

30 weeks-
footnotes at end of table.

C

0

2

1

1

.5

0

6

3

4

6

0

1

1

1

5

4

2

21

II

E

I
C

12
E1i
4

I

1

12

9

3

6
3

22

0

1
1

7
2
1
0

I-

I-

I-

.1

14 11

2 2

8

2

5

2

3

3
4

5

.2
2

.il

2

10
23

3

2

5
2
6

9

1

2

15
3

3

20

47

164
542

53
3

48
125
10
51

23
3
12

106
10
18

211 202 314
53 117 117
74 264 151

43
4

33
31
196

24
18
5
4

2
31
10

0

27
2

2

13
12
6

11

123
32
50
122
188

5
25

23
14
0

2
21

2

101
11

102
48
63
63
44

25

1 10 21
11 9 7 5 3W
23 2 5 2 12

. - - - -

1E
3

4

----ii11
20

17

2
1

7

348

5

22

2
"
22

7

6

7

55

0 0 9 4-
15 16 24 38 1C

17
4

2

36

18
12

14

16
9

25
101
4

32
2

106

0

0

2

31
26
29
8

0

io

106
!101 50

128
188

i 18
i 25

8
1

1

!5
15

2
11
6
57
19
62
9

7

9

21
16
18

4

2

13
66

16

21
14
13
19

84 5 16
49 7 13
292 111 111
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0

a

10

4

2

1

2

1
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0

0

0
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0

1

C

C

C

2
C

0

0

1

0

2
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0

0

1
0O

1

3
0

6

0
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0

3
0

0

C

C
2

C

2

2

0

1

0

2

0

2

0
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0

0

0

1

2

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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0

0
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0
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I 0

O

2
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1
1

0

1
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0

0

1

0
1
0

0

2

1

0
0

0

-0

0

0

0

0

0O
O

0

0

0

0
0

0

4

1

1

11

3

7

41

7

0

0

1

1

1

0

0

0

3
6
4

4

11
3

5
2
3
3

5
3
2
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0

0

1
2
2
0

0

0

1

0
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Telegraphic morbidity reports from State health officers for the week ended August 1
1942, and comparison with corresponding week of 1941 and 5-year median-Con.

Poliomyelltis Scarlet fever tmallpox typhoid fever

ended- Medi- ended- Medi- ended- Medi- ended- Medi-
an an an an

1937-. 1937- 1937- 1937-
Aug. Aug. 41 Aug. Aug. 41 Aug. Aug. 41 Aug. Aug. 41
1, 1942 2, 1941 1, 1942 2, 1941 1, 1942 2, 1941 1, 1942 2, 1941

NEW WNM.

Maine .
New Hampshire --
Vermont-
Massachusetts
Rhode Island.
Connecticut-

MID. ATL.

New York-
New Jersey-
Pennsylvania-

S. NO. CNN.
Ohio-
Indiana-
Illinois
Michigan 2-.--.
Wisconsin

W. NO. CNN.
Minnesota----
Iowa - ------
Missouri-----
North Dakota-
South Dakota-
Nebraska-
Kansas -

so. AT.
Delaware-
MarylandI-
Dist. of Col -
Virginia -
West Virginia
North Carolina
South Carolina_- -
Oeorgia ------
Florida-

E. 80. CNN.
Kentucky-
Tennessee-
Alabama----
Missisippi -

W. 80. CEN.

Arkan-as-
Louisiana .
Oklahoma-
Texas

MOUNTAIN
Montana-
Idaho --
Wyoming-
Colorado-
New Mexico-
Arizona --
Utah2
Nevada .

PACIFIC
Washington .
Oregon
California- _

Total ---

30 wpeks--------

8
0
0
0
0
1

7
10
6

5
2
12
4

1
2
22
0
0
2
0

0
0
0
3
3
3
2
4
1

16
615

4

10
3
3
5

0
0
0

2
0
0
0

0
0
2

4
0
0
5
1
6

12
5
15

16
5
13
8
3

3
1
1
0
5
0
0

0
14
0
4
1
0
5

71
27

7
13
49
9

1
5
0
4

0
0
0
2
0

1
0

1
1
8

1
0
0
3
0
1

11
3
4

13
5
7
8
0

2
1
3
0
2
1
3

0
0
0
4

2
2
3

6

26
2
1

I
5
3
7

0
0
0
I
0
0
1

0
I

20-

9
0

1
48
1

10

66
15
56

51
6

41
35
31

18
11
3
3
6

1
23

2
9
6
10
10
14
3
14
3

16
11
13
6

5
3
5

14

2
1
2
12
3

1
0

4

1

34

0

2

64
2

4

80
37
40

49

9
46
44
37

10
9

24
1
3
1
6

23
2
5

7
10
0

10
2

16
16
14
5

3

4

7

3
0

8
0

3
0

8
7

40

2
1
2

32
2
9

73
23
48

72
15
64
69
37

19
18
13
6
4
3
17

10
3

11
13
15
2
9
2

11
13
13
5

4

5
7
8

5
2
1
8
3
3
4

13
6
52

'O0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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0 10 16
0 5 4
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4
1

4
4
1
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0
0
0

0
0
0
0
0
0
0
0
0

0
0
0
0

0

0
2
0

0
O
O
I
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o

16
0

13
5
0

0

6
4
0

0

0

3

60
0

105
7

18
4

23

115
12

11

13

9

29

0

2

0

0

3

3

0

1

17
4

21
4
1

0

1
8
0

0

0

6

0

8
0

4
5

16
3

13
4

14
13
7

16

9
I

28

6
1
2

2
1

0

3
0

4

12
5

14

14
4
20
4
1

0

5

11
0

0

0

6

0

6

1

23

10

19

16

35

3

37

17

11

15

31

23

26

67

1

1

0

3

5

1

2

O--

2 0 4 4
1 1 3 3
9 1 7 14

145 3-26 _197 6_ 65 793 - 6i 76 246 291 534
1, 020 1, 815 1, 360 87. 281 J88 046 1114. 282 602 1, 133 7, 795 3, 391 3, 764 5. 599

See footnotes at end of table.
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Telegraphic morbidity reports from State health officers for the week ended August 1,
1942, and comparison with corresponding week of 1941-Continued

Whoopingoough Week ended Aug. 1, 1942

Week ended- Dysentery En- Rocky

An- ceh Lep- Mt Tula- Ty-
thrax Un lts p aphuwAug. 1, Aug. 2, Ame- BachI- |pe;| infec| rosy ted remia fever

1942 1941 bic lary fed tious fever

NEW ZNG.

Maine -
New Hampshire--
Vermont-
Massachusetts-
Rhode Island.
Connecticut-

MID. ATL.

New Yorkl
New Jersey-
Pennsylvania-

E. NO. CEN.

Ohio-
Indiana
Illinois-
Michigan -
Wisconsin-

W. NO. CEN.

"innessota-
Iowa-
Missouri-
North Dakota
South Dakota-
Nebraska-
Kansas-

SO. ATL.

Delaware-
Maryland 2_-______
Dist. of Col-
Virginia-
West Virginia-
North Carolina-
South Carolina
Georgia
Florida

E. SO. CEN.

Kentucky-
Tennessee-
Alabama-
Mississippi '-

W. 50. CEN.

Arkansas --

Louisiana-
Oklahoma-
Texas -----

MOUNTAIN
Montana
Idaho--

Wyoming-
Colorado----
New Mexico-
Arizona
Utah '
Nevada

PACIFIC
Washington-
Oregon - ----

California-

Total.... .

30 weeks - 1

21.

Vi

442

291

227
56

408
262
291

53

33

5

1

6

66

2
46

12

68

16

77

18

25

22

1i

11

19.1

45

235

229

343
13

164
317
225

53
53
72
30
7

79I

2
84
20
50
21

244
104
34
36

0
0
0
0

0

14
0

0

0

32
5
0

0

0

0

0

0

0

0

0

0

0

0

0

.5

0
0
0
0
0
0

0
0
0

6
0
0

00

0
0
0
0
0

0

5
0

321
8
0
0
0
0

0
0
2
0
0

0
0
2
1

0

0
0
0
0
0
0
0
0

0

0
0
0

0

0
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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
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

70
0
5
1
3
0
0
0

0
0

0

0
0
I

1

0
2
2
0
0
0
0
0

0
0
0

0
0
0
0
0
0
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0

0
0
0
0

0

0
0
2
0
0

0
0

0
0
0
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0
1
0

0

2
0
1

4
0
0
0

0
0
0
0
0
0
3
1

0
0
0

0
0
0
0
0
0

2
0
0

0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
5
6

37
8

0
0
1
0

0
3
0
58

0
0
0
0
0
0
0
0

0
0
0

3I
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3D
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0

0

0

0

0

3
0

0

0

0

0

0

0

0

0

0

0

0

76 61 0 0 5 0

40 44 0 2 0 18
17 22 0 0 0 0

0 0 0 0

16
6
2
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6
8
29
9
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0
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10
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7
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39
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11
6
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17
16
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0
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0

0

0

0

0

0

0

0

0
0
0

I
0

0
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0

0
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0

0

0

O
O~

0
0
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I New York City only.
I Period ended earlier than Saturday.
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WEEKLY REPORTS FROM CITIES
City reports for week ended July 18, 1942

This table lists the reports from 89 cities ofmore than 10,000 porulation distributed throu bout the United
States, and represents a cross section of the current urban incidence of the diseases included in the table.

Atlanta, Ga
Baltimore, Md
Barre, Vt
Billings, Mont-
Birmingham, Ala

Boise, Idaho
Boston, Mass
Bridgeport, Conn-
Brunswick, Ga
Buffalo, N.Y-

Camden, N. J
Charleston, 8. C.
Charleston, W. Va-
Chicago, DI-
Cincinnati, Ohio-

Cleveland, Ohio-
Columbus, Ohio-
Concord, N.H-
Cumberland, Md
Dallas, Texas

uenver, ulo 0
Detroit, Mich
Duluth, Minn 0
Fall River Mass 0

Fargo, N. Dak.-- 0

Flint, Mich 0
Fort Wayne, Ind 0

Frederick,Md-- 0
Galveston, Texas 0
Grand Rapids, Mich 0

Great Falls, Mont --0
Hartford, Conn 0

Helena, Mont-- 0
Houston, Texas 2
Indianapolis, Ind 0

Kansas City, Mo 0

Kenosha, Wis 0

Little Rock, Ark
Los Ange!es, Calif 2

Lynchburg, Va

Memphis, Tenn
Milwaukee, Wis 0

Minneapolis, Minn 0

Missoula, Mont
Mobile, Ala --0-

Nashville. Tenn--0
Newark, N.J 0New Haven, Conn 0

New Orleans, La-
New York, N.Y-- 8

Omaha,Nebr-- 0
Philadelphia, Pa-- 0
Pittsburgh, Pa 0

Portland,Me-- 0
Providence, R.I-- 2

Pueblo, Colo 0

Racine, Wis-- 0
Raleigh, N. C 0

Reading,Pa-- 0
Richmond.Va- 0

9 Infli

co-o

-~ ~ ~ ~ ~ ~~

C %-

a C g
93

In

0

1
0

0

0

0

2
0

0

0

0

0

0

5

0

0

0

0

1

2

1

ienza

0

1 16

O

o 8
O O

0

O 53
O

O

1 6

O O
O 0

0

O O1
0 5
1 4
o 3
O 0

O 0

o 18
o 13
o 6
o 1
o 1

o o
1 0

o 0

o 0

o 1

o 1
32

O 0

O 1
o 8

2 3
o 3

o o

1 12
152

O 7
o 0

0

3
32

O 1
o 3
1 20

0 0

1 15
0 1
0 20

0 35

0 2
0 28
0 0

0 1
0 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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0
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0
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0
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0
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0

0

0
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1
0

O
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0

0

1
0

0

0
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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

7

0

4

0

1
0

0

0

0

0

n

._a
04
0#
-08

25
8
4
3

3
40
2
0

6

5
0

2
174
7

42
15
0

1
8

18
109

7
0

0

5
4

0

6

14

3
11
0

4
13

6

13

17
13

7

32
4

0

0

6

51

7

171

1

88

38

0

6

4

14

3

14

1

0

1
1
0

8
0

0

11

2
4
0

15
2

4

2
0

0

3

3
15

O0
2
3
0

2
1

0

0

7
1

0

8
0

3
0

5

2

3
7
0
5

38

2
21
11
I
0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

00

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

O
O

0
5

0

0

1

0
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0

0

2

I
0

24
8
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4
1
0

2

3
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2
4
1

0

0

0

2

01
2

142

2

0

5

2

3
40

0

33

10

2

3
0

0

1

o 2
O O
O 0
O 0
O O
O 0
O 0
O 0
O 0
O 1
O 0
O 0
O 0
O 0
O 1
O 1
O 0
O 0
O 0
O 0
O 0
O 0
O 0
O 0
O 0
O 0
O 1
O 0
O 0
O 0
o 0
o 0
o 0
o 1
o 0
o 0
o 0
o 2
O 1
O 0
O 0
O 0
O 0
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O 1
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O 0
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O 1
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City reports for week ended July 18, 1942-Continued

Influenza V-'-

0~~~~~~_ t)W4 P4 ro =

Roanoke, Va-- 0 0 1 0 0 0 0 0 1 4
Rochester, N. Y -- 0 0 0 1 0 1 0 5 0 0 16
Sacramento, Calif-- 2 1 0 1 0 1 0 0 0 0 28
Saint Joseph,Mo-- 0 0 0 0 2 0 1 0 0 0
Saint Louis, Mo- 0 0 0 2 0 7 0 3 0 0 4

Saint Paul, Minn-0 0 0 15 0 3 0 1 0 0 24
Salt Lake City, Utah 0 0 0 70 0 0 0 2 0 0 12
San Antonio, Tex 0 0 1 3 0 2 0 0 0 0 2
San Francisco, Calif- 0 0 1 0 76 0 9 0 5 0 0 5
Savannah, Ga -0 0 1 1 0 0 0 0 0 0 5

Seattle, Wash -1 0 0 96 0 3 0 1 0 1 9
Shreveport, La - 0 0 0 0 0 7 0 0 0 0 1
South Bend, Ind 0 0 0 0 0 0 0 1 0 0 13
Spokane, Wash-0 0 0 33 0 1 0 4 0 0 6
Springfield. ll -0 0 0 0 0 0 0 1 0 0 0

Springfleld, Mass - 0 0 0 6 0 3 0 3 0 0 1
Superior, Wis -0 0 0 3 0 0 0 0 0 0 0
Syracuse, N. Y -0 0 0 88 0 2 0 0 0 0 21
Tacoma, Wash-0 0 14 0 3 0 2 0 0 0
Tampa, Fla -0 0 0 0 0 1 0 2 0 2 0

Terre l aute, Ind-0 0 0 0 0 1 0 0 0 0 0
Topeka, Kans -0 0 0 5 0 2 0 2 0 0 6
Trenton, N. J -0 0 0 0 0 0 0 1 0 0 6
Washington, D. C- 2 0 0 13 1 7 1 12 0 1 15
Wheeling, W. Va-0 0- 0 7 0 0 0 0 0 0 3

Wichita,Kans- 0 0 0 6 0 3 0 0 0 1 10
Wilmington, Del -- 0 0 0 1 0 0 0 1 0 0 2
Wilmington, N. C -- 0 0 1 1 0 0 0 1 0 0 23
Winston-Salem, N. C 0 0 0 0 0 1 0 0 0 0 3
Worcester, Mass-- 0 0 2 2 2 0 2 0 0 37

Anthrax.-Cases: Philadelphia, 2.
Dysentey, amebic.-Cases: Baltimore, 1; Dallas, 1; Los Angeles, 1; New York, 3.
Dysentery, baciUary.-Cases: Atlanta, 1; Bridgeport 1; Dallas, 3; Detroit, 1; Los Angeles. 1; Nashvie, 2;

New York, 4; Philadelphia, 1; Richmond, 4; St. Louis, 1.
Rocky Mountain 8potted 'evr.-Cases: Baltimore, 1; San Francico, 1.
Typhusfever.-Charleston, S. C., 1; Dallas, 1; Houston, 2; Los Angeles, 1.

Rates (annual basis) per 100,000 population, for the group of 89 cities in the preceding
table (estimated population, 1942, 34,044,728)

Influenza Ty-
phoid WopDiph- - Mea- Pneu- Scarlet Small- and Whoop-

Period theria sles monia fever pox para- hcases Cases Deaths cases deaths cases cases typhoid coughcms CasesDeaths cas" ~~fever cases
cases

Weekended July 18,1942- 4.75 6.28 1.84 157.75 41.51 48.86 0.00 5.05 198.65
Average for week 1937-41---- 10.68 4.02 1.70 1206 02 39.16 56.19 0.62 6.66 209.58

1 Median.
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PLAGUE INFECTION IN CALIFORNIA

Plague infection has been proved in specimens collected in California
as follows:'
Modoc County: July 3, in tissue from 1 ground squirrel, C. oregonus,

taken in the Modoc National Forest, 9 miles west of Likely.
Monterey County: June 23, in a pool of 43 fleas from 10 ground

squirrels, C. beecheyi, taken on the Fort Ord Military Reservation,
12 miles southwest of Salinas; June 24, pool of 104 fleas from squirrels,
same species, taken from same locality; June 25, pool of 46 fleas from
21 squirrels, same species, taken on a ranch 13 miles southwest of Sali-
nas; June 26, pool of 155 fleas from 21 squirrels, same species, taken on
the Fort Ord Military Reservation, 6 miles southwest of Salinas;
June 30, pool of 390 fleas from 57 squirrels, same species, taken on
the Fort Ord Military Reservation, 12 miles southwest of Salinas;
July 10, pool of 200 fleas taken from 30 squirrels, same species,
taken in same locality.
San Luis Obispo County: June 9, in a pool of 199 fleas from 12

ground squirrels, C. beecheyi, taken on the Newhall Land and Farm-
ing Co. property, 2y miles north and 8 miles east of Santa Maria.
San Mateo County: Juine 8, in a pool of 2 fleas from 1 ground

squirrel, C. beecheyi, taken % mile west of Colma; June 9, pool of 33
fleas from 1 squirrel, same species, taken on the Skyline Boulevard,
Alpine district; June 10, pool of 5 fleas from 1 squirrel, same species,
taken % mile east of Atherton; June 11, pool of 18 fleas from 2 squir-
rels, same species, taken % mile west of Brisbane; June 12, pool of 11
lice from 1 squirrel, same species, taken 2X miles west of San Bruno;
June 15, pool of 20 fleas from 1 squirrel, same species, taken 1 mile
west of Redwood City.

Santa Barbara County: June 8, in a pool of 51 fleas from 2 ground
squirrels, C. beecheyi, taken at Camp Cook, on Santa Ynez River,
9 miles south of Casmalia.

Santa Clara County: April 8, in a pool of 200 fleas from 11 ground
squirrels, C. beecheyi, taken 3 miles southwest of Morgan Hill.
Ventura County: June 24, in a pool of 135 fleas from 6 ground

squirrels, C. beecheyi, taken on the Pacific Western property, 2 miles
northeast of Piru; July 2, pool of 596 fleas from 40 ground squirrels,
same species, taken on the Chanslor-Canfield Midway Oil Co. lease
8 miles west of Ventura.

I Dates are those on which the specimens were collected.
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FOREIGN REPORTS

CANADA

Protinces-Communicable disease8-Week ended July 4, 194I.-
During the week ended July 4, 1942, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Prince Nova New Que- On- Mani- Sas- Al- British
Disease Edward Scotia Bruns- bec tario toba katehrberta Colum- Total

Island wick ewan bia

Cerebrospinal meningitis 1 6 1 1 3 12
Chickenpox- -- 22 222 53 24 17 45 383
Diphtheria - -6 16 4 7 1 1 35
Dysentery ----- ---- 3 4
Encephalomyelitis --- - -1 1
German measles ---- 12 22 6 34 1 75
Influenza- - 9 - I 6 16
Measles- 2 4 256 57 12 23 17 371
Mumps --- 13 3 205 25 55 32 129 462
Pneumonia --1 6 ---- 6 13
Poliomyelitis 1 1
Scarlet fever - -4 13 17 111 14 23 35 22 239
Tuberculosis 4 4 11 162 37 1 32 251
Typhoid and paratyphoid
fever --- 2 12 5 ---- 1 20

Undulant fever ---- 1 1 2
Whooping cough - -165 60 3 2 48 278
Other communicable di-
seases -3 205 98 1 - _- 3 310

GREAT BRITAIN

England and Wales-Irnfectious diseases-13 weeks ended April 4,
1942.-During the 13 weeks ended April 4, 1942, cases of certain
infectious diseases were reported in England and Wales as follows:

Disease Cases Disease Cases

Diphtheria ---------------- 11,561 Puerperal pyrexia-2, 184
Dysentery- 1, 701 Searlet fever 15.068
Ophthalmia neonatorum - 1,065 Typhoid and paratyphoid fever-226
Pneumonia - ------------------ 15,875

England and Wales-Vital statistiCs--First quarter 1942.--The fol-
lowing vital statistics for the first quarter of 1942 for England and
Wales are taken from the Quarterly Return of Births, Deaths, and
Marriages, issued by the Registrar-General and are provisional:

Annual Annual
Num- rate per Num- rate per
ber 1,000 pop- ber 1.000,pop-

ulation ulation

Livebirths -158, 201 15.5 Deaths under I year of age 9, 697 161
Stillbirths -5,636 .55 Deaths from diarrhea (under 2
Deaths, all causes -151,070 14.8 years of age) -778 14.9

1 Per 1,000 lve births.
NOTZ.-Ail deaths are of civilians only.

(1190)
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England and Wales- Vital statistics- Year 1941.-The following
vital statistics for the year 1941 for England and Wales are taken
from the Quarterly Return of Births, Deaths, and Marriages, issued
by the Registrar-General and are provisional:

Annual Annual
Num- rate per Num- rate per
ber 1,000 ber 1,000popu-pou

lation Ilation

Live births . 587,228 14.2 Deaths from-Continued.
Stillbirths .- 20,902 .50 Influenza 6,866
Deaths, aUcauses - 524,434 Measles -1,142 ----
Deaths under 1 year of age - - - - 34, 550 1 59 Scarlet fever 131
Deaths from Typhoid and paratyphoid

Diarrhea and enteritis- 2,985 15.1 fever -146
Diphtheria -2,622- Whooping cough- 2.383

1 Per 1.000 live births.

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

NOTZ.-Except in cases of unusual prevalence, only those places are included which had not previously
reported any of the above-mentioned diseases, except yellow fever, during the current year. All reports
of yellow fever are published currently.
A cumulative table showing the reported prevalence of these diseases for the year to date is published

in the PUBLIC HEALTH REPORTS for the last Friday in each month.
(Few reports are available from the invaded countries of Europe and other nations in war zones.)

Typhus Fever

Algeria.-Typhus fever has been reported in Algeria as follows:
June 11-20, 1942, 1,568 cases; June 21-30, 1,145 cases.
Hungary.-Typhus fever has been reported in Hungary as follows:

Weeks ended June 20, 1942, 13 cases; June 27, 13 cases; July 4, 17
cases; July 11, 13 cases.
Iran.-For the week ended May 9, 1942, 124 cases of typhus fever

were reported in Iran.
Morocco.-Typhus fever has been reported in Morocco as follows:

Week ended June 27, 1942, 792 cases; week ended July 11, 1942,
451 cases.

Tunisia.-Typhus fever has been reported in Tunisia as follows:
June 11-20, 1942, 397 cases; June 21-30, 1942, 523 cases.

* * *



COURT DECISIONS ON PUBLIC HEALTH
Pa8teurized milk-prohZbition of 8ale in city unle88 pa8teurized

therein.-(California District Court of Appeal, Fourth District; Van
Gammeren et al. v. City of Fresno et al., 124 P.2d 621; decided April
13, 1942.) Included in an ordinance of the city of Fresno regulating
the sale of milk was a provision making it unlawful to sell or deliver
in the city any pasteurized milk or cream for drinking purposes unless
it had been pasteurized within the city and under the inspection re-
quired by the ordinance. The plaintiffs were processors and deliverers
of milk for human consumption and each operated a pasteurizing plant
outside of Fresno, the farthest plant being 4 miles distant from the
city limits. The plaintiffs' dairies were regularly inspected by the milk
inspection service of the city of Fresno acting as the inspection service
of Fresno county. An action was brought by plaintiffs to enjoin the
city and certain of its officials from preventing plaintiffs from deliver-
ing their milk in Fresno for the sole reason that their pasteurization
plants were outside the limits of Fresno.
The question presented to the California District Court of Appeal

was the validity of the above-mentioned portion of the citv milk ordi-
nance, and the court's holding was that such portion of the ordinance
was void. In its opinion the court quoted from a prior decision of the
California Supreme Court in which the conclusion had been reached
that a portion of another city ordinance, in every respect similar to
the portion of the Fresno ordinance in question in the instant case,
was discriminatory, unreasonable, and void. In the case quoted from,
the supreme court had said that it had been held quite generally that
the city limits as the boundary line outside of which plants could not
be located if the milk was to be sold within the city did not have a rea-
sonable relationship to a proper legislative object and that, therefore,
ordinances fixing such a boundary were invalid.
Workmen's occupational disea8e8 act-right of action to employee

for injry to health-term "negligence" construed.-(Illinois Appel-
late Court, First District, Second Division; Grutzius v. Armour & Co.
of Delaware, Inc., 38 N.E.2d 773; decided December 30, 1941, re-
hearing denied January 20, 1942.) Section 3 of the Workmen's Occu-
pational Diseases Act of Illinois provided in part as follows: "Where
an employee in this State sustains injury to health or death by reason
of a disease contracted or sustained in the course of the employment
and proximately caused by the negligence of the employer, unless such
employer shall have elected to provide and pay compensation as pro-
vided in section 4 of this act, a right of action shall accrue to. the
employee whose health has been so injured for any damages sustained
thereby; * * * provided, that violation by any employer of any

1192Auut 7, 194



effective rule or rules made by the industrial commission pursuant
to the Health and Safety Act, enacted by the 59th general assembly
at the 3rd special session, or violation by the employer of any statute
of this State, intended for the protection of the health of employees,
shall be and constitute negligence of the employer within the meaning
of this section."
In an action to recover damages predicated upon this section the

plaintiffs theory was that the section gave a right of action to an em-
ployee who suffered an occupational disease caused through the em-
ployer's negligence without regard to any effective rule of the indus-
trial commission or any statute, intended for the protection of the
health of employees. In other words the plaintiff's contention was
that "the specific negligence" defined in the proviso was "an addition
to the general negligence provided for in the first part of the section"
and that the word "provided" was not used in a technical sense but
really meant "and or also." The defendant's answer to this was that
the right of action of an employee under the section was limited to
negligence of the employer as defined in the proviso.
The appellate court agreed with the defendant, saying that it

seemed perfectly obvious that the word "provided" was used in its
ordinary sense and that the legislature clearly intended to qualify
the word negligence appearing in the first part of section 3 to mean
negligence as defined in the proviso. The use of the imperative lan-
guage "shall be and constitute negligence" and the phrase "within the
meaning of this section" was, according to the court, significant of
the intention of the legislature to define the word negligence as used in
section 3 to mean the violation by an employer of (a) any effective
rule made by the industrial commission pursuant to the Health and
Safety Act or (b) any statute, intended for the protection of the
employees' health.
New York City Sanitary Code-State legislative power not delegated.-

(New York Court of Appeals; People, on Complaint of Yonofsky, v.
Blanchard, 42 N. E. 2d 7; decided April 30, 1942.) The sanitary code
of the city of New York was formulated by the city board of health
pursuant to authority conferred by the city charter. It was provided
in the charter that any violation of the sanitary code should be treated
and punished as a misdemeanor, and the penal law contained a like
provision that a person who wilfully violated or refused or omitted
to comply with any lawful order or regulation prescribed by any local
board of health or local health officer was guilty of a misdemeanor.
The defendant, who had been convicted of violating the said sanitary
code, contended that these enactments delegated to a local health
board the legislative power to define criminal offenses and to prescribe
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penal discipline therefor, thereby violating the State constitutional
provision that the legislative power of the State should be vested in
the legislature.
The Court of Appeals of New York said that, within limits that were

to be measured by tradition, the State could commit to local govern-
ments the power to regulate local affairs and that on that basis the
main business of safeguarding the public health had always of necessity
been done by local boards or officers through sanitary by-laws or
ordinances which had been accorded the force of law. "Consequently
the sanitary code is to be taken to be a body of administrative pro-
visions sanctioned by a time-honored exception to the principle that
there is to be no transfer of the authority of the legislature." It was
true, according to the court, that the substantive law making power
of the people was vested bv the constitution in the legislature and
could not be delegated and that the definition of criminal offenses
and the prescription of punishment therefor were part of that legis-
lative power. "So, the legislature has declared that no act or omission
is a crime except as prescribed by statute." But the court took the
view that there had been no infringement of these standards in the
instant case. The city board of health had not been licensed to define
any criminal offense. It was the city charter and the penal law that
made any violation of the sanitary code a misdemeanor. "On that
score, the sanitary code merely says that any violation thereof shall
be punished in the manner prescribed by the charter and by the
penal law."
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