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AN EPIDEMIOLOGICAL STUDY OF POLIOMYELITIS IN THE
DISTRICT OF COLUMBIA

By C. C. DAUER, Epidemiologist, Health Department, District of Columbia

A study of the available epidemiological data on poliomyelitis in
the District of Columbia for recent years has revealed certain points
of interest which have seemed worth reporting. The data used in
this report were taken principally froii the routine epidemiological
records of cases reported to the District of Columbia Health Depart-
ment during the years 1925 to 1937, inclusive.
As in most large cities in the United States, poliomyelitis has been

reported every year in the District of Columbia since the disease was
made reportable in 1911. The incidence rate has been relatively low
in most years, but at irregular intervals there has been a marked
increase in the number of cases. There have been no epidemics in
the District of Columbia of unusual severity or intensity. Even in
1916 the incidence rate was comparatively low (10.8 per 100,000
population including nonresident cases). The highest rate of inci-
dence ever recorded in the District of Columbia was in 1935, when the
rate was 11.4 (14.3 including nonresidents). These rates are far
below the maximum rates reported for a number of cities.

TABLE 1.-Numbers of cases and deaths, case rates and death rates per 100,000
population, and case fatality rates, for white and colored persons in the District
of Columbia, 1925-37

Cases Deaths Case rate per 100A)00 Death Cspopulation mt Per Caseit
Year .._ _ _ _ _ _ _ _ _ 100,009 fataltpoptIla- p.raeteTotal White Colored Total White Colored Total White Colored tion

1925-18 17 1 2 2 0 3.8 4.9 0.8 0.4 11.1
1926 - 3 2 1 1 0 1 .7 .¢ .8 .2 83.3
1927-::---::::- 7 4 3 1 1 0 1.5 1.1 3.1 .2 14.3
1928 -________ 29 29 0 4 4 0 6.1 8.3 0 .8 14.0
1929 _---- 7 3 4 2 2 0 1.4 .9 3.0 .4 28.6
1930---- 11 10 1 4 4 0 2.2 2.8 .7 .8 36.3
1931 : ::: 12 10 2 0 0 0 2.3 2.7 1.4 0 0
1932-__ 31 27 4 5 4 1 5.9 7.0 2.8 .9 16.0
1933-10 9 1 3 3 0 1.8 2.5 .7 .5 30.0
1934 -_--__ 8 6 2 1 1 0 1.4 1.4 1.3 .2 12 5
1935-________ 68 38 30 6 6 0 11.4 8.9 18.8 1. or 9.0
1936 6 5 1 2 1 1 1.0 1.1 .6 ..3 33.3
17----- 21 19 2 2 2 0 3.3 4.1 1.1 .3 9. 5

Total 281 179 52 33 30 3 3.2 3.9 3.0 .43 14.8

(20o)1197760°39 1



The data used in this paper refer only to resident eases reported to
the health department. Each case was seen by a medical inspector
in order to confirm the diagnosis and to make an epideniological in-
vestigation. Between 90 and 95 percent of the 231 cases recorded
in the 13-year period had paralysis of varying degrees, and the re-
mainder had at least an increase in the number of cells in the spinal
fluid.

In table 1 the numbers of cases, and deaths and the fatality rates
are tabulated for each year from 1925 to 1937, inclusive. The case
rates indicate that the disease has been at a very low endemic level
in most years, and even in the years of increased prevalence the rate
of incidence was not high. The average annual rate for the period
was 3.2 per 100,000 population and the median rate was 2.2. Seventy-
seven percent of all the cases and 90 percent of the deaths reported
were in white persons (73 percent of the population of the city is
white). During the period covered by this study the case rates for
the white population were usually higher than those for the colored
population. However, in 1935 the incidence rate of the latter was
18.8 as compared to 8.9 for the white population.
The death rate from poliomyelitis has never been high in the Dis-

trict of Columbia, and this is especially true for the colored population.
Only three deaths from this cause among colored residents were
recorded in the period from 1925 to 1937, and none of these occurred
in 1935, when the incidence rate was comparatively high among them.
For the whole period covered by this study the case fatality rate was
5.7 percent for the colored cases while that for the white was 16.7
percent. The wide difference in case fatality rates is also apparent
for the various age groups of white and colored cases.

TABLE 2.-Percentage distribution of cases and deaths from poliomyelitis and case
fatality rates per 1Of cases by age groups, 1925-7

Percent of cases in age Percent of deaths in age Case fatality rates
group group

Age group (years)

Total White Colored Total White Colored Total White Colored

0-4- - - 31.6 28 6 42.3 30.3 30.0 33.3 13. 7 17.6 4.5
5-9 - -39.0 41.0 36.5 24.2 23.3 33.3 8.7 9.6 5.3
10-14 - -11.2 11.2 9.6 9.9 10.0 0 12.0 15.0 0
15 and over----- 17.3 19.1 11. 6 36. 4 36.6 33 3 30.0 32.0 16.6

The distribution of cases according to specific age groups has shown
no unusual characteristics. (See table 2.) In the years of increased
prevalence the age distribution of cases was essentially the same as
that during the intervening years. The principal item of interest in
table 2 is the higher percentage of cases under 5 years of age in the
colored than in the white group. About one-third of the white deaths
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were under 5 years of age and another third were 15 years of age and
over. Case fatality rates were highest in the older age groups of
white cases, i. e., 15 years and over.

In the epidemiological investigations of the cases reported, state-
ments on the economic status of the family were recorded on 90 per-
cent of the records. A study of these data revealed no evidence of a
greater incidence of the disease in one economic group than another.
Similarly, the data on sanitation of the premises where the cases
resided yielded no evidence of any significant differences in the inci-
dence of groups living in poor, fair, or good hygienic surroundings.
Few of the cases reported gave any history of contact with previous

cases, and in only a fewv instances was there any statement regarding
contact of other members of the family with outside cases. Consider-
ing the close proximity of some cases there may have been more con-
tact than the histories revealed. One of the 231 cases, a white male 7
years of age, gave a history of having had a tonsillectomy and adenoid-
ectomy three weeks prior to the onset of symptoms. He died 6 days
after the onset; the cause of death was stated to be polioencephalitis.
Five percent of the cases gave a history of upper respiratory infections
or gastrointestinal disorders within a month previous to the onset of
the disease.
The whole series of cases was studied from the standpoint of geo-

graphical location in the city. During the 13-year period cases oc-
curred, in every section, but there was a certain amount of concentra-
tion in various sections in different years. In order to facilitate the
location of groups of cases figure 1 was prepared and the various sec-
tions will be referred to in the description given below. Case rates for
these sections for certain years are tabulated in table 3.
In 1925 more than half of the cases reported (11 of the 18 cases) lived

in sections 1 and 2, and in a circumscribed area in these sections. In
1927 all except 1 case occurred in sections 3, 4, 5, and 6, while sec-
tions 1 and 7 were entirely free from the disease. In 1928, cases were
reported from every section of the city, but a group of 8 patients
resided in section 2. In 1929 all the cases were scattered through the
central part of the city in sections 3 and 4. In 1930 the cases reported
were mostly residents of the eastern half of the city, and the western
half remained almost free. In 1931 the few cases which were reported
came from various parts of the city. Most of the poliomyelitis re-
ported in 1932 occurred in the north-central part of the city, princi-
pally sections 2, 3, and 7. The number of cases reported in 1933 was
small but distributed very much as in 1932. In 1935 the cases were
concentrated in sections 3, 4, and 5, and in 1937 they were distributed
about equally in the various sections of the city. There were too few
cases reported in 1926, 1934, and 1936 to show any evidance of con-
centration.
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FIGURE 1.-Division of the District of Columbia into sections. See table 3 for case rates.

TABLE 3.-Case rates per 100,000 population for white and colored persons by
sections 8hown in figure I

Section No.

6-_
7-

1-
2----
8-
4-
6------
6-B
7--

Estimated Case rates per 100,000 population
population

1937 1928 1932 1936 1925-371

White

63,319 10.0 4.0 6.3 4.4
102,676 11.2 11.2 8.7 6.0
113,374 7.7 2.0 7.0 2.8
15,746 0 0 6.3 3. 1
93,254 7.0 9.6 12.8 3.8

'18,657 5.5 0 0 &2
44,821 6.7 20.0 9.0 4.4

Colored

6,316 0 0 16.0 4.6
7,688 0 16.6 26.0 8. 8

95,946 O 2.6 15.6 2.8
15,116 0 0 13.3 1.9
27,745 0 4.61 32.6 . 2

213,736 0 0 6.0 6

3,096 0 0 0 0

I Average annual rate.
I Exclusive of St. Elizabeths Hospital.
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By studying in detail the geograpbical distribution of cases of
poliomyelitis in various years it became apparent that there was a
considerable amount of grouping with respect to time and place in
1928, 1932, 1935, and 1937. A more detailed description of these
groups follows.

Group 1, 1928.-This group of eight cases occurred in an area
located in section 2. The area involved is shown in figure 2. This
area is made up almost exclusively of single homes occupied by the
owners. The general character of the area is excellent, there is little
crowding, and sanitation is good. The popuilation is almost exclu-
sively white and in moderately good economic circumstances.

CASE COLOR SEX AGE DATE OF
NQ ~ ONSET

o L1IwUE U- , 51
U7 0CE Ua 2 w F 4 MOS 7-20

IQDvJ a w rF 1 8-9

_ - COOD Q 4 W u 4 l-17
i7G ~~~70r/n 7BovXn w r lo 0-18

o //D *'a w F 6 6-25

c7 0J7jiiJlJ 7 W F 79-7
*LJIL2OPL2EJEJ a w M 17 9.11

-~~~ 2

GROUP I 1928

FIGURE 2.-Geographical location of cases reported in group 1, 1928, and color, sex, age, and date of onset of
ea case.

As indicated in figure 2, the onset of the first case reported in this
area was in May, the second in July, and the remainder of the cases
followed one after another at intervals of 1 to 11 days. Cases 5 and 6
were in the same family; case 6 had its onset 1 week after case 5. An
aunt of these children (cases 5 and 6) who had very close contact witht
them while they were in the acute stages of the disease, also was i
contact with another niece living in another section of the city. The
latter niece had no contact with cases 5 and 6, but developed poliomye-
litis; the onset was reported as being on September 14.

Five of the eight cases in this group had not been out of the city
during 1 month previous to the onset of their infections, and the other
three had been on very short visits to nearby summer resorts. Three
families purchased milk from the same dairy, two from another dairy,
one from a store, and no information was available for the remaining
family. Except for case 6 there was no history of direct or indirect
contact with other cases of poliomyelitis.
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Group 2, 1932.-This group, which consisted of four cases, was re-
ported from the extreme north-central part of the city, section 7.
Two of these cases, both white males 3 years of age, lived in adjoining
houses on the same street. The dates of onset were August 22 and 27,
respectively. The otber cases in this group were reported from an
institution for small children. One of these children, a white male 5
years of age, became ill on September 21, and the other, a white female
also 5 years of age, had her onset on September 24. There seems to
have been no connection between these pairs of cases since they lived
several blocks apart and because of the long interval of time between
the dates of onset.

Group 3, 1932.-This group of three cases resided in the south-
eastern part of the city in section 5. The first reported was a case in a
white male 12 years of ige, with the onset on August 7. Two days
later another case6 in a white male 19 years old was reported from an
address just around the corner in the same block. The third case, a
white male 3 years of age, had its onset 12 days following that of case 2.
Cases 2 and 3 lived in adjoining houses. These cases occurred in a
section of the city where economic conditions are at a comparatively
low level and where sanitary conditions have been unsatistactory.
None of these cases had been out of the city and there was no history
of any contact with previously reported cases.

Group 4, 1935.-This group of three cases lived on the same street
in one block. All were- colored children, 1, 3, and 8 years of age,
respectively. The onset of the first case, which resided at No. 76,
was on August 14; the second, living at No.. 35, became ill on August
26; and the third, at No. 19, had its onset on September 24.
The street from which these cases were reported is only one block

in length. The houses are all of the row, or attached, type. These
dwellings have always been crowded and have proved to be very un-
satisfactory and unwholesome living quarters. Flush toilets in out-
houses and backyards filled with refuse have added to the generally
bad sanitary state of the neighborhood.

Group 6, 1936.-This group consisted of but two cases, two adults
living at the same address in section 5. The onset of the first case
was on July 13 and the second was on July 18. These cases belonged
to different families. The dwelling was a large residence divided into
thAee housekeeping suites. There was no statement that there had
been any contact between these cases or with any outside cases.

Group 6, 1936.-This group of cases, eight in number, resided in the
eastern part of the city in section 5. The location of the cases is
shown in figure 3. Some of the blocks in this area are populated ex-
clusively by white and others exclusively by colored persons. Most
of the dwellings are row houses which have been maintained in a fairly
good sanitary condition.
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Case 1 of the group had its onset on July 15 and case 2, who lived
almost across the street, 8 days later. The onset in cases 3 and 4,
living on the same side of the street in another block, occurred on
August 30 and September 4, respectively. Within a period of 2 weeks
the remaining cases of the group developed, .cases 0 and 7 being in
close proximity to cases 3 and 4.

CASE COLOR SEX AGE DATE OFCl7jjejJjjjflINO. ONSET
I C M 4 7.15

L 3 C r 6 6 30

5w F 6 ~~~~9.6
6 C P' 2 9.22ILIJLJ~~~~!I ~7 W r a 9.13
* W M 21 9.19

GROUP a - 1935

FIGUuR 3.-Geographical location of cases reported in group 6, 1935, and color, sex, age, and date of onset of
each cam.

Only one of these cases, case 2, gave a history of having been out
of the city during the month previous to the date of onset, and none
gave any information regarding contact with the other cases.

Group 7, 1937.-This group consisted of three cases, all white boys,
who lived on the same side of the street in one block of a fairly well-to-do
section of the city in section 1. The first case, onset August 27,
resided at one end of the block. The second and third cases, both in
the same family and living at the other end of the block, developed
the disease on September 13 and 22, respectively.

DISCUSSION

Poliomyelitis has been reported in the District of Columbia in
persons living under a variety of conditions. Localized outbreaks
have occurred in different areas where economic and environmental
conditions have varied from good to bad.
The distribution of the disease has been very uneven from year to

year, some sections having had comparatively high rates in some

years and low rates of incidence in others. This unevenness in distri-
bution has been a prominent characteristic of the disease in other
localities.
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The distribution of the disease aocording to race has shown some
very curious variations in the District of Columbia. The case rates
were higher in white persons in 9 out of the 13 years from 1925 to 1937.
The ratio of white and colored rates for these 9 years varied from 2 to 1
to 6 to 1, except in 1928, when no colored cases were reported. In
1926, 1927, and 1929 the number of cases reported was too small to
warrant comparing case rates of white and colored persons. In 1935
the colored rate was twice as high as the white. The high colored
rate in 1935 was present in five of the seven sections of the city
considered in this report. The rates in these five sections varied from
13.3 to 32.5 for colored persons and 6.3 to 12.8 for the white. The
maximum rate for white and colored persons occurred in the same
section, i. e., section 5. In all sections of the city except section 5,
the incidence in the white population was essentially the same as in
1928 and 1932. It is evident that the high rate for the city as a whole
in 1935 was due to a comparatively high rate of incidence in the colored
population. The reason for this high colored rate is not apparent.
It was not limited to a section where a- large part of the colored
population has been concentrated.

Poliomyelitis has occurred in certain areas of the District of Colum-
bia in different years under circumstances which suggest some connec-
tion or association between cases occurring within these areas. When
consideration is given to the dates of onset of these cases the possibility
of some form of direct or indirect contact between cases, or a common
source of infection, or both, is strengthened. The frequency of close
proximity of cases in various areas does not seem to have occurred by
chance alone. There were two instances of two cases in the same
family, two cases in an institution for children, two cases in different
families living in the same dwelling, and three instances of cases
reported from adjoining houses. The interval between the onset of
the first and second case varied from 3 to 12 days for these six pairs of
cases. The dates of onset of other groups of cases living in close
proximity on the same street or in the same block are equally sugges-
tive of some close relationship.

MOTTLED ENAMEL IN SOUTH DAKOTA *

By H. TRENDLEY DEAN, Dental Surgeon; ELIAS E LVOVE, Senior Chemist, National
Institute of Health, United States Public Health Service; and RICHARD F. PosToN,
Assistant Sanitary Engineer, South Dakota State Board of Healh

Mottled enamel has been endemic in South Dakota for a number of
years. As early as 1916 McKay (1) demonstrated by surveys its
presence at Kidder, Britton, Langford, Pierpont, Andover, Groton,

* From the Division of Infectious Diseases and the Division of Chemistry, National Institute of Health.
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and Aberdeen. In each of these communities the endemicity was asso-
ciated with the use of artesian well water obtained from the Dakota
sandstone.

In 1932 (2) one of us (HTD), while studying selenium poisoning in
Sout.h Dakota, observed endemic mottled enamel at Wolsey, Vayland,
St. Lawrence, Miller, and at the Spear's School midway between Miller
and Ree Heights. Evidence of mottled enamel was also noted in
children living south and east of Harrold and in the rural districts
north of Holabird and Highmore. A mild degree of mottled enamel
was also observed in children residing on ranches in the northwest
section of Lyman county and a border line degree of affection was
present at Edgemont, apparently associated with the common water
supply. Time did not permit detailed studies, but the development of
mottled enamel in each locality was seemingly associated with the
use of deep well water.

In the questionnaire study of geographical distribution of mottled
enamel conducted by the United States Public Health Service and
published in 1933 (2), questionnaires were sent to 142 selected South
Dakota dentists, of whom 78 replied. Their answers pointed to
numerous other localities which were listed in the 1933 report as
"reported" mottled enamel areas. These places included Cavour,
Yale, Iroquois, Hitchcock, Chelsea, Lake Preston, Bancroft, Fedora,
Roswell, Vilas, Carthage, Esmond, the Whetstone Valley of Roberts
County, Artesian Forestburg, Doland, Conde, and Frankfort.

METHOD OF SURVEY

The present study was made by the United States Public Health
Service with the active cooperation and assistance of the South Dakota
State Boa.rd of Health. The planning of the itinerary was facilitated
by the extensive preliminary chemical studies of common water sup-
plies made by the division of sanitary engineering of the State board
of health, in cooperation with the State chemist.
Each of the communities hereinafter referred to was visited, and

subsequently with the cooperation of the local superintendent of edu-
cation, school children, generally of the third to the eighth grades,
inclusive, were examined. A total of 53 cities, towns, or rural com-

munities in 21 counties was visited and 3,3501 school children were

examined. The survey provided general information on the extent of
the affected territory and an approximate index of the degree of
severity of the mottled enamel being produced.
Upon visiting a classroom, the purpose of the survey was first

explained and those children who stated that they had lived in the
I Includes 15 children examined at Harrold and 8 at Bristol but not included in tables that follow, and the

85 examined at Andover which are discussed separately in the text.
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community continuously since birth and had always used the com-
mon water supply for domestic purposes (drinkinig and cooking) wkere
assembled in a separate group. This group was then further ques-
tioned to determine whether there had been any breaks in the con-
tinuity of their residence and water consumption. If questioning
disclosed breaks in the continuity of exposure (30 days in any cal-
endar year excepted) the child was eliminated from this group.
This group in the tables to follow is listed as "(a) Continuous resi-
dence". The remaining pupils intthe classroom were then divided
into two groups-those who had always lived in the surrouniding rural
district (boundaries of the school district) and shown in the tables
under the heading "(b) Nearby rural", and those with two or more
residences and water supplies and shown in the tables as "(c) Dis-
continuities". With the pupils divided into three groups, under good
illumination each child was examined by one of us (HTD) and the
presence or absence of mottled enamel recorded, the degree of severity
being noted in accordance with a standard of classification previ-
ously described (3).2
The examination of the first group indicated the degree of endemic-

ity associated with the use of the communal water supply; the exami-
nation of the second group showed whether or not the types of water
used on the nearby farms were producing mottled enamel; wlhile the
examination of the third group, those with different residences and
water histories, frequently revealed clinical mottled enamel developed
either in otlier areas of known endemicity or in localities hitherto
unreported as endemic areas

SUTRVEY FIND i N GS

The results of this survey are summarized as fAlows: Table 1 details
the mottled enamel findings and history of the common water supplv
of 37 communities where a sufficient number of children were examined
to warrant the computation of an approximate or tentative com-
munity mottled enamel index. Figure 1 shows the percenitage distri-
bution according to severity of affection of that part of the group
examined who stated that they had resided continuously in the com-
munity and had always used the common water supply. In addition
the percentage incidence of affection and the approximate or tentative
mottled enamel index of the community is listed.

2 This classifIcaticn of diagnosis has since been abridged by combining "Moderately Severe" and "Severe"
into one classification: "Severe".-HTD.
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TABLU l.-Summary of mottled enamel findings and history of water supply in
certain cities and towns of eastern South Dakota

= Children classified
according to motted

( senf1el diagnosis

Town and population btory of water supply Pm(Cenuso 090) c

Ls' Le_ _

LANNGFORD (44)

( Continnos residence-
Nearby rural-
Dlscontinluities

NECLA (558)

a) Continuous residence.
(b) Nearby rural-
(c) Discontinuities-

BRMITTON (1,812)

(a) Continuous residence
tb) Nearby rural and dis-

continuities.

RAYMOND (200)

(a) Continuous residence-
(b) Nearby rural----------
k) Discontinuities---

LAKE PilEsTON (94)

(a) Continuous residence-
Nb)earby rurl
(e) Disoontinuities

CLAREMONT (285)

a) Continuous residence-
b) Nearby rural-
c) Disoontinuities-

NORTTHVILE (260)

(a) Continuous residence.
(b) Nearby rural -------

(c) Discontinuities--------I

CONDE (431)

a) Continuous residence
b) Nearby rural-
c) Discontinuities

O i
2 9
4 1(

6 3
6 2
9 1

IFrom 3 1l4nch and 2 2-

inch, 1,000-foot wells.
In 1937 1 4W-inch, 977-
foot weU was added but
is not in general use be-
cause of high turbidity.

All children 3d to 8th
grade, inclusive,
were examined.

3
5

c
8
c

3 0 From 1 4-inch and 1 6- Allchildren3dto8th
0 4 2 inch, 1,000-foot wells in grade, inclusive,

314 10 I stalled in 1910 and 1931, were examined.
Irespectively.

All children 3d to 8th
grade, inclusive,
were examined
plus all high school
pupils with con-
tinuous exposure.

Do.

(a) Children continu-
ous exposure 3d to
12th grade, inclu-
sive, examined; (b)
(rural) 6th, 7th,
and 8th grades
only; (c) (discon-
tinuities) 3d, 4th,
and 5th grades
only.

All children 4th to
8th grade, inclu-
sive, were examin-

ed plus all high-
school pupi with
continuous expo-
sure.

All children 4th to
12th grade, inclu-
sive, were exa--
ined.

All children 3d to 8th
grade, inclusive,
were examined
plus all high-school
pupils with contin-
uous exposure.

From 1 8-inch and 1 8-
4 11 10 26 10 inch, 1,000-foot wells in-
81 13 24 11 stalled in 1902 and 1933,re6pectively.

0

1

I

c
c
I

c

8 21From a 4-inch 1,100-foot2 3 well installed in 1920.
2

5 18 191(iFrom 2 44-inch 1,178-foot
0 0 0 C wells installed in 1913
3 4 21 and 1920, respectively.

6 1 1l From 1 2-inch 975-foot
2 0oI well drilled in 1916.91 (l

4 21From 2 2-incb 900-foot

2 O wells installed in 1920.21 0;

IFrom 1 3-inch 1,000-foot
well installed in 1905.

4

c

7
21

I I
43231f

6

74

2

12

t

I

74

IN

I

81 11

I9 I

53

48I

1
4
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TABLE 1.Summary of moUled enamel findings and history of water supply ns

certain cities and towns of eastern South Dakota-Continued

Town and population
(Census of 1930)

ST. LAWRENCE (413)

) Continuous residen 1
(b) Nearby rural-
(C) Discontinuities-----

PIERPONT (379)

a) Continuous residence
(b) Nearby rural-
c) Discontinuities---

WOLSEY (455)

(a) Continuous residence
b) Nearby rural
c) Disoontinuities

LATTE (1,207)

I

(a) Continuous residence.
(b) Discontinuities-

HITCHCOCK (334)

(a) Continuous residence
(b) Nearby rural-
(c) Discontinuities--

REDFIELD (2684)

(a) Continuous residence-

(b) Discontinuities

IROQUOIS (531)

a) Continuous residence
b) Nearby rural
c) Discontinuities

1:

Children classified
according to mottledenamefdiagnoss

'a_

:3

S 2
4 C
14 Z

I
11

37
20

2
4
3

3
3
0

0
0
a

7 1
2 C
4 2

History of water supply

9 01 From 1 2inch 1,300-foot~1 well installed in 1920.

70
30
4 0

From 1 6-inch 1,165-foot
well drilled in 1912 and
from 1 6-inch 90-foot
wQll. The shallow well
furnishes only about
percent of the town's
water.

6 4
O From 1 4-inch 980-foot

i o of well installed in 1920.

91 10 121 121 10114 3 2 1 0 (

14
48

8
8

30

S
0
3

51 14 1
3 121 2

2

0

5 1

From 2 wells, 1 6-inch
465-foot instal'ed in 1914
and from an 8-inch 850-
foot well installed in
1936. A 6-inch 465-foot
well constructed in 1924

and an 8-inch 290-foot
well drilled in 1928 was
abandoned in 1936.

Remarks

All children 3d to 8th
grade, inclusive,
were examined
plus 1st and 2d
grades and high-
school pupils with
continuous expo-
sure.

All children 3d to 8th
grade, inclusive,
were examined.

All children 3d to
12th grade, inclu-
sive, with continu-
ous exposure in
Wolsey or rural
district were ex-
amined. (c) In-
cJudes children
from 3d to 8th
grades only.

All children 3d to
12th grade, inclu-
sive, with continu-
ous residence were
examinod.

2 3 0 'Between 1910 and 1937 All cbildren 4th to
0 0 0 from a 3-inch, 900-foot 8th grade, inclu-
2 1 0 well. Since 1937 from a sive, examined.1%-inch, 1,040-foot well.

5
7
7

91
41 0

4

2

2

I
0

0

From 4 wells; 2 45-inch
drilled in 1906 and 1911,
respectively; 1 6 -inch
drilled in 1917 and 1 8-
inch drilled in 1920. A
3-inch well drilled in

1908 and a 6-inch well
drilled in 1914were aban-
doned in 1933. All wells
approximately 1,000 feet
deep.

Present supply obtained
from 2 6-inch, 900-foot
wells installed in 1900
and 1923. Between 1908
and 1937 the supply was
augmented with water
from a 25-inch 900-foot
well, now abandoned.

All children of the
4th, 5th, and 6th
grades were exam-
ined.

All children 4th to
12th grade, inclu-
sive, were exam-
ined.

-1l F-

I
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5 0
I O

4 0

3 0
0 0
3 0

February 10, 1939

T4BnL 1.-Summary of mottled enamel findings and history of water supply in
certain cities and town8 of eastern South Dakota-CoIntinued

Children classified
. according to mDottled
o enamnel diagnosis

Townm and population History of water supply Remarks
(Census ofl1930l) .

09

o >a'
E-4 Z

DOLAND (58)

(a) Continuous residence-
(b) Nearby rural
(C) Discontinuities-

MXLTTE (6)

(a) Continuous residenee
(b) Discontinuities

IPSWICH (913)

(a) Continuous residence
(b) Neac-by rural
(c) Discontinuities

GETTYSBURG (1,400)

(a) Continuous residence
b) Nearby rural

(c) Discon'tinuities----

FAULETON (739)

(a) Continuous residence
(b) Nearby rural
(e) Discontinuities

MILLBE (1,447)

(a) Continuous residence
b Nearby rural-----
eC Discontinuities

CARTHAGE (9)

(a) Continuous residence
(b) Nearby rural
(c) Discontinuities-

JEDORA (225)

()Continuous residence.

(b) Nearby rur%l
(c) Discontinuities

2 I0
I1
7 3

41
4

2

5
0
0

3
0

0
0
0

IFrom 1 6-inch and 3-inch
well drilled in 1925 and
1935, respectively. Both
wells approximately
1,000 feet deep.

Il From 2 2-inch, 930-foot
I wells installed in 1910.

I
0
0

From 3 2-inch wells, 1,200
feet, 1,470 feet, and
1,540 feet deep, respec-
tively. Dnte of installa-
tion unknown.

IFrom 1 14_-inch, 2,130-
2 foot well drilled in 1900
0 and from a 4-inch, 1,920-
0 foot well installed in

1922.

From a 3-inch, 1,400-foot
well drilled in 1922.
Prior 1922 from a well
similar in diameter and
depth abandoned in
1926.

From a 1,650-foot, 6-inch
well installed in 1926.
Prios to that time from
3 4-inch, 1, 650-foot wells
directly connected to the
mains. These wells are
at present connected
with the mains but due
to lowered artesian pres-
sure furnish but a small
amount of water. Six-

inch well is pumped.

2 0 From 1 4-inch, 1,100-foot
8°11 well installed in 1908.

10

4 0

0

Communal supply. Town
is sup)plied by groups of
individuals sharing the
expense of drilling and
piping flowing artesian
wells. Wells are all 1

inch or l34 inchies in
disameterandfre appro.-imately 700 feet deep.

All ehiidren 3d to 8th
grade, inclusive,
were examined.

All children 4tb to
8th grade, inclu-
sive, were exam-
ined, plus all high-
school pupils with
continuous expo-
sure.

All children 3d to
12th grade with
continuous expo-
sure examined; in
addition, rural chil-
dren, 3d to 6th
grade and broken
hi.,tories, 3d to 8th
grade.

All children 3d to 8th
grade with contin-
uous exposure ex-
amined. Rural and
b r o k e n histories
from 4th to 8th
grade, inclusive.

All ehildren 3d to 8th
g rad e, inclusive,
were examined.

All childien 4th to
7th grade exam-
ined, plus 8th
grade pupils with
continuous expo-
sure.

All children 3d to 8th
g r a de examined,
plus high school
pupils with eon-
tinuous exposure.

All children exam-
ined, 4th to 8th
g r a d e, inclusive
plus high school
pupils of continu-
ous exposure in
both Fedora and
surrounding rural
districts.

4 6
3

9 15 12
01 1
5 7 i

If
I

5 24
0 (
2 (

17 9 1
6 0
29 2 11

8
0

0

54

421{ 6

(11
99 ~6
I 21

151
17
115

170

96 {2
I 23

105

77l.

I

7
0
3

2
9
4

7
1
11

f

I

1.

i
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TABLE 1.-Summary of mottled enamel fin g and history of water supply in

certain cities and towns of easter South Dakota-Continued

. Children classified.n according to mottled
2 enamel diagnoFs

Town and poputltionR 3- C.,
(Censuis of 1I3) R - ' History of water supply Remarks

E- ~

KIMBALL (111)

(a) Continuous reisdene
(b) Discontinuities--.

ABERDEEN (16,465)

(a) Continuous residenc&

TULARE (305)

(a) Continuousresidence
(b) Nearby rural
(c) Discontinuities

LEOLA (724)

(a) Continuous residence]
(b) Nearby rural -|--
(c) Discontinuities

ONIDA (630)

(a) Continuous rcsidence
(b Nearby rural
(c Discontinuities

FRANEFORT (367)

U Continuous residence
Nearby rural
Discontinuities-

GROTON (1,009)

f Continuous residence
bNeaby rural--scDiscontinuities ......

4
2

0

IL

1

6

24

la

5
0

1a

I
0

3

I C

C
I C

I 0

I G

0
0
0

0
1
3

D 1

From 1 4½-inch, 1.300-foo
I sell iDstalled in 1915.

At present from im-
pounded surface (river)
supply installed in 1935.
Previously from 4 6-inch
and 2 8-inch wells.
Water from 3 of the
wells emptied into cov-
ered reservoir southeast
section of city; water
from 2 wells emptied
into open reservoir in
northwest part of
city: water from each
reservoir pumped di-
rectly into distribuition
system. Water from
sixth well pumped di-
rectly into distribution
system. In addition
there are reports ofother
artesian wells (number
unknown) connieted di-
rectly to the distribu-
tion system. Wells ap-
proximately 1,200 fect
deep.

From 1 3-inch 1,200-foot
well installed in 1916.

From 1 4-inch 1,600-foot
well installed in 1930.
Prior to that year from
1a -inch 1,636-foot well
instalAled in 1911 and
abandoned in 1930.

From 2 wells. One 2½-
inch 1,640-foot installed
in 1911 and 1 6-inch
1,700-foot well put in in

1933.

From2 2-inch 1,000-foot
wells installed in 19

and 1 3-inch 1,020-

foot well drilled in 19.

From 2 wells, a 4-inch
900-foot well installed

i in 1927, owned by the
eity, and a 6-inch 900-
foot well owned by C.
M. St. P. and P.R. R.
Most of common water
supply from city well.

All children of con-
tinuous exposure
4th to 12th grade,
examined. Broken-
history group from
7th grade only.

All children of con-
tinuousexposure in
4th, 5th. and 6th
grades of 3 schools
plus pupils of 7th
and 8th grades of
I school examined.

All children 4th to
8th grade, inclu-
sive, examined.

Do.

All children 3d to 8th
grade, inclusive,ex-
amined.

Do.

All chfldren 4th to
8th grade, Inclu-
sive, examined.

I

I

2
6

2

4

7

I

C

II

0
1
0

0
1
1

75

Pebruay 1% 19

1(

24
14

C9

IV

16

44

103

S8

I

I

I 3
0

II

11
31

11
11
2,1

C
2

17

11

4

5

2
59

104
5
2

I

t

Do.

All children 3d to 8th

grade, inclusive, ex-
amined.

Do.

All chfldren 4th to

gth grade, Inclu-
sive, examined.

All chfldren 4th to

8th grade, inclu-
ai'ma &VOMI-A

'
l I

2

I (

1A
C

I

]1

2
2
1
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TABLE 1.-Summary of mottled enamel findings and history of water supply in
certain cities and towns of eastern South Dakota-Continued

Children classified
according to mottled

o : enamel diagnosi'

Town Rnd population _Histry of water sipply Re-narks

(Census of 1931) 5 ~ ~ a4

O~~~~~~~~C
C!

HOWARD (1.224)

(a) Continuous residence.
(b) Nearby rural
(c) Discontinuities-

ASBON (314)

(a) Continuous residence -

(b) Nearby rural
(c) Discontinuities

CAVOUR (202)

(a) Continuous residence
(b) Nearby rural
(c) Discontinuities

ARINGTON (1,0)

(a) Continuous residence-

DX SMET (1,017)

(a) Continuous residence-
(b) Nearby rural
(c) Discontinuities

ALPINA (409)

(a) Continuous residence
(b) Nearby rural
(c) Discontinuities-

WESSNGTON (681)

(a) Continuous residence-
b) Nearbyrural-c) Discontinuities-__

Total --------------- ---FF-

2

1

0

0
0
0

0

0

0

O e From 2 8-inch 405-foot
O 1 wells driUed in 1900 and
2 (j 1910 and stll in use.

All children 4th to
8th grade, Inclu-
sive, examined,
plus high-school
pupils of constant
exposure.

0 PI From 2 2-inch 1,100-foot All children 3d to 8th
0 ( wells installed in 1915 grade, Inclusive,
O C and 1929, respectively. I examined.

n (
1 C
3 (

0

0 c
2 O
0

0
0
0

0

0

0

From 1 2-inch 850-foot well
(drilled in 1924. Prior
that data from a well of
same depth abandoned
in 1926.

From 2 wells, 2J4 Inches
and 4 inches In diameter,
1,320 feet deep and in-
stalled in 1915 and 1930,
respectively. 1915 well
u.sd for reserve pur-
poe since 1930.

From a 42-foot gravel
packed "Kelly Well"
installed in 1927. Prior
that date from a shallow
well of same depth.

From 1 20-foot dug woll
12 feet in diameter in-
stalled in 1920 and now
used for reserve, and 2

4-inch flowing artesian
wells, one 887 feet deep,
installed in 1927, and
one 784 feet deep, in-
stalled in 1935.

Present supply from grav-
el packed 32-foot shallow
well installed in 1936.
Prior to 1938 from 2

30-foot dug wells put in
in 1920 and 1928 and
from I 2Z4-inch ],loO-
foot drilled well installed
in 1803

All children 1st to
12th grade, inclu-
sive, examined.

All children 4th to
12th grade of con-
tinuous exposure
examined.

All children of con-
stant residence, 4th
to 12th grade, city
and rural, exam-
ined. Broken his-
tories from 8th
grade only

All children 3d to 8th
grade, inclusive, ex-
amined.

In some instances the fluoride (F) content of the common water
supply at the time of the clinical examination is also given. Extreme
caution, however, should be followed in correlating many of these
chemical findings with the clinical observations. Because of inade-
quateness of the sample in certain communities or the frequency with
which new wells were added or old ones abandoned during the life-

ill 6
0
9

31 P
8 a

38 5

8 l
o a
9 -U

8

4

I 78
W

I
4
3
2

4' 40

25
26
14

I 13

C16

122

2
0
3

c

2

O
I C
4 2

. .

I

I

0
0
0
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time of those examined, certain of these communities lack the requi-
sites for a quantitative evaluation (4).3

CHILDREN IN CONTINUOUS RESIDENCE AND UNINTERRUPTED USE OF
MUNICIPAL WATER.

SIZE PERCENTAGE DISTRIBUTION OF SAMPLE Iz`zO 2 COMMUNITY,PLACE OF ACCORDING TO SEVERITY OF AFFECTION | * MOTTLED
MPLE ~~ ~ ~ ~ ~ ~ ~~ 'QZ 036ENAMEL*AMPlE0 10 20 30 40 60 60 70 60 90 10 ae, o INDEX

I I I I I I I I I I IS-,.4~~____ NDE

LANGFORD 1 O0 tMARKED
HECLA 14 93 5.0 t
BRITTON 63 90 6.6
RAYMOND Is 89 t.
LAKE PRESTON 60 96 5.9
CLAREMONT is , MRATHER
NORTHVILLE 16 93 t" MA
CONDE I 8 83 tMEDIUM
ST. LAWRENOE 75 2.9
PIERPONT 26 88 4.7
WOLSEY 16 *,,,7,.2. ....;l75 2.4 t*

,.:.b////////t--'--4-:.f';'-' 65 3.0 SLIGHT
HITCHCOCK 14 _2 t A

REDFIELD 48 I 60 2.7
IROQUOIS 28 64 2.1 I
DOLAND ES

64 2.9 MEDIUM
MELLETTE £_2 59 tSLIGHT
IPSWICH s, 63 2,8?
GETTYSBURG 553 "85-- 2.4
FAULKTON 566 4
MILLER l 7771 49 2.2
CARTHAGE 34 5--- , 62 2.6
FEDORA 1? =7**s 41 t "
KIMBALL 42 0.;. 30 BORDERLINE
ABERDEEN 166 :-.1 22 1.7
TULARE 10 _' 70 tSLIGHT
LEOLA 31 61 2.3
ONIDA 3 1

D 5eS & /> z C 71, 35 2.6 of

FRANKFORT I 9 26 tBORDER LINE
GROTON 31

o
48 SLIGHT

HOWARD 48 1.4 BORDER LINE
ASHTON

8
a 50 tSLIGHT

CAVOUR 22 I8 tBORDERLINE
ARLINGTON 47 2 NEGATIVE
DE SMET 277 0
ALPENA 1I 0
WESSINGTON 21 0 t

0 10 20 30 40 6O 60 70 80 90 100
LEGEND:

MODERATE TO SEVERE OQUESTIONABLE * TOTAL NO.CHILDREN IN
M
HlILD

E NORMAL THE 37 SAMPLES: 1261.vs ttz;
t TENTATIVE

FIGURE1.-Severity of mottled enamel in children of certain selected communities of eastern South Dakota.

3 Lake Preston and Pierpont seemingly warrant further comment, each community having the requisites
for quantitative evaluation. But if the degree of clinical severity is compared with areas studied in other
States (Pub. Health Rep., 52: 1249-1264 (September 10, 1937)) one would get the impression that the degree
of clinical severity is less than that commonly associated with a domestic water containing fluoride (F)in
the concentration found at these places. Thus Lake Preston showed a fluoride concentration of 5.9 p. p.m.,
but the degree of clinical severity was not appreciably greater than that found in communities in other
States where the fluoride concentration was in the neighborhood of 4.0 p. p. m. Whether or not thisphe-
nomenon Is due to a lessened water intake because of meteorological conditions(long severe winters) or

whether the rather unusual mineral concentration of these waters influences to some extent the activity
of the fluorine, would, of course, require further investigation. Itis to be remembered, also, that in many of
the other areas with which comparisons are made, the figure for fluorideconcentration is based on an arith-
metical mean of twelve consecutive monthly samples. In the case of these South Dakota communities, the
figue of the fluoride concentration Is based upon a single determination.
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In table 2 is listed the summary of mottled enamel findings in
certain communities having a common water supply but where an
insufficient number of children were examined to permit the computa-
tion of even a tentative commuinity mottled enamel index. Table 3
summarizes the findings in six communities, four of which have no
common water supply and two where the mineral composition of the
common water supply is such that the water is not used for domestic
purposes.

GEOGRAPHICAL OISTRIBUTrON OF MOTTLED ENAMEL IN SOUTH DAKOTA
( OBSERVATIONS MADE 11 1932 COMBINED WITH i956 STUOY

MOTTLED ENAMEL INDEX
OF COMMUNITY ADDITIONAL OATA ON MOTTLED ENAMEL
* MARKEO DISTRIBUTION
* RATHER MARKEO
O MEOIUM * ENDEMIC MoTTLEO ENAMEL; INDEK UNDETERMINED
) SLIGHT U NEGATIVE ; INOEX UNDETERMINED

BORDER LIRE X NOT SURVEYED, BUT CLINICAL SIGNS OSERVED IN CHILDOEN
o NEGATIVE WHO RESIOED HERE DURING THE SUSCEPTIBLE PERIOD.

FIGURE 2.

The geographical distribution of mottled enamel is shown in figure
2, the indexes being computed upon the basis of the percentage dis-
tribution of clinical severity in the manner previously cited (3).

Clinical evidence suggetive of other endemic area8.-During the
examinations in the school, numerous children were examined who
had lived in two or more places. In tables 1, 2, and 3 such children
are listed under the heading "(c) Discontinuities". In this group
were many children who presented clinical evidence of mottled
enamel. Cross questioning often revealed residence during the sus-
ceptible period in a known endemic area. There were, however,
other children showing clinical signs of mottled enamel, who stated
that they had resided during the susceptible period in areas not as yet
surveyed. The actual observation of clinical mottled enamel from

119776-39--2
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TABLz 2.-Summary of motted enamel findings in certain communities of eastern

South Dakota with a comnon water supply, but where an. insufficent number of
examination. precluded the computaion of a moUled enamd index

Children classifedaccording to mot-
tled enamel diag-
nosis

Town and population -'*IHs~r fwarspl eak
(Census of 1930 Hitr f. upl r

_ _ _ _ _ _ _ _ _ ~~~~~4 4LI

AOAR (200)

()Continuious residence.
b) Nearby rural -
c) Discontinuities.

BEENTYORD (174)

()Continuous residence-
() Nearby rural
c) Discontinuities

FORBTURO (300)

(a) Continuous residenee.
b) Nearby rural .
Ic) Discontinuities-

LANZ (187)

(a) Town and rural (oon-
tinuous).

PrUWANA (307)

(a) Continuous resideuce-

RO5WELL (116)

a)Continuous residenoe-
Nearby rural

(c) Discontinuities.

WHITE LAKE (SW0)

(a) Continuous residence-
(b) Discontinuities-

Total ------^----

O O 21 0 From a4-inch 1,800.foot All children 4tb to 8th
0
O

1 0 t
O well lnstalled in 192. g, incluve, ex-

618121010101amnd

8Ia

0
0
3

1 0
8 6
2 6

0

01
O

IFrom a 3-inch 1,200-foot
wedrilled in 1917.

O O 0iFrom a 3-nch 740-foot
013 ol well installed in 1915.

From a lWinch 780-foot
well drilled in1928 and
continuous use sinoc

From 2 900-foot wells 6
Inch and 3-inch in-
stalledin 1910and1916,
respectively. Wells
were recased to 3-inch
and 2-inch,respective-
ly, In 1933.

All children 4th to 8th
grade, inclusive, ex-
amined. A mottled
enamel of moderato
verity is being de-
velopedini ate
raral district.

All children 4th to 8th
grade and 10th grade
eamined. Mottled
enamel being devel-
oped In Immnediate
rural district.

A children 3d to 12th
grade of continuous
reidence examined
Mottled e n a m e I
mostly from rural
disict.

3 chldren 1st to
8th grade have oon-
tinuouly used city
water. Others us
Individual wells or
cisterns.

All children In sbool
examined. One
'tmoderate" ca e
por using wat
from a 3804oot wie

5th and 6th gradesex
amined; town has a
oommon ter s
ply,butresdtu
moidyysWt.

Ii 1 t
42 K1 12

1161

5 0
41 10 1

I15 1

27 120 111 6 0 10 10

3

16

124

176

2 0 0 0 101

6
2 0o0 0 0oFrom a 24nc 611-foot

2 2201010 Oi welllinstalled Inl1l1.

From a 4W-Inch 907-foot
wel driled In 192L

_ . A
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TABLE 3.-Summary of mottled enamel findings in certain communities of eastern
South Dakota having no common water supply and e placees where the common
water 8upply is not used.

a Children classifdaccording to mot-
; tled enamel diag-

nosis
Town and poplation H r(Census of 1930) . Hitrofwtrspy Rmrk

n0*3.22 ~

ARTESIAN (MO)

(a) Town and rural (con-
tinuous).

(b) Discontinuities.

EUREXA (1,3)

(a) Town and rural (con-
tinuous).

(b) Discontinuities-

HERREID (54)

()Town (continuous)----
(b) Rural (continuous)---
(c) Discontinuities-

VAYLAND (MO)

(a) Town and rural (con-
tinuous).

(b) Discontinuities

VELAM (106)

All pupils presnt-----

WOONSOCKET (1,108)1

Total -

I51

}35

I

{ 12
113 4 1 3 O O

17111010101 0
{16 1110101010

02 {6

I 19

8

175

7

City has a 4-inch 700-
foot well installed in
1905 which with a
number of Individual
wells are connected to
a common distribu-
tion system.

From a 3-inch 2,300-foot
well installed in 1919.
For domestic purposes
residents use cistern
and shallow well wat-
er almost exclusively.

No common water sup-
2 0 0 0 0 ply. Residents obtain
0 0 0 0 0 domestic water from
1 0 0 0 0 12-15-foot dug wells

and cisterns.

1

2
1

0

0

0

0 0

[No common water sup-
L ply.

All children 3d to 8th
gradesexamined.

All of 4th grade ex-
amined. In addition
all of 5th and 6th
grade were ques-
tioned and no child
found who used city
water continuously.

All children 3d to 6th
grades, inclusivo, ex-
amined.

All children 1st to 8th
grades examined.

No common water sup- Enrollment of school:
ply. 9.

1 Due to extreme hardness and magnesium sulfite content of city water, common water supply little
used for domestic purposes. A few children in 3d and 4th grades stated they had used the common
water suppl but it was not possible to find a single pupil in the .5-8 grades who had used city water contin-
uously. Local superintendent of education states there are approximately 30) individual wells in the
community. Mottled enamel observed in cbildren using wate from artesian wells in this locality.

I .

O O
a a-8 12



these places warrants the listing as "probable" endemio areas
pending confirmation by surveys. These places are:

Countj Tows or Ruve DLt*e

Aurora -_----_Stickney and northern part of county.
Beadle -Yale, Virgil.
Brown ---__ Putney, Ferney, Bath, and rural districts north

of Aberdeen.
Edmunds- Craven, Mina.

Faulk -Chelsea, Cresbard, Orienit
Hamlin -Hazel.
Kingsbury- Bancroft, Hetland.
Marshall _-___--_-_Newark, Amherst
McPherson-_ Wetonka.
Perkins _____--_ Lemmon.
Potter -______--___-_Gorman.
Sanborn -Northeast and western section of county.
Spink -Athol, Crandon, Turton.
Tumer - __ Parker.
Union-LIncoln _ Beresford.4

As has been previously noted, endemic mottled enamel has also
been observed in children residing in the rural districts north of Hola-
bird and Highmore.

Effects following the change of water supply at Andover, South Da-
kota.-The previously mentioned survey by McKay in 1916 (1) dis-
closed endemic mottled enamel at Andover associated with the use of
the town artesian well water. In 1928 this community changed its
common water supply from the 800-foot artesian well to a dug shallow
well 22 feet deep. There is a local record that the supply from the
800-foot artesian well was augmented between 1926 and 1928 by a small
amount of water from a 170-foot well. Both the 800-foot well and the
170-foot well were abandoned in 1928, and since that date the common
water supply of Andover has been obtained wholly from the dug
shallow well.

This survey revealed the marked clinical difference resulting from
the change in the common water supply. In the Andover school were
35 children who stated that they were born in Andover, had resided
there continuously, and had always used the common water supply.
Fourteen of this group were between 7 and 10 years of age, a group
that obviously used the shallow well water exclusively for domestic
purposes. None of the 14 showed evidence of mottled enamel. In
the intermediate group there were 8 children, ages 11 to 13, who had
calcified their permanent teeth while using both water supplies, and 3
of the 8, or 37 percent, showed mottled enamel; and in the highest age
group, 14 to 18, there were 13 children who apparently calcified their
teeth while using the artesian water, and 9 of these, or 69 percent,
'A recent survey by Dr. R. H. Wilcox, epidemiologist, State Board of Health, has demonstrated endemlo

mottled enamel at Beresford.

_224lofdr 10Q no9
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showed mottled enamel. These differences are presented in tabular
form in the following table:

TABLE 4.-Clinical differences following a change in the common water supply at
Andover, S. Dak.

Age at time of examination 18-14 13-1110-7

Water used during period of tooth Deep well (artesian)- Both supplies- Dug shallow welL
calcification.

Number of children examined- 13 - 8- 14.
Percentage with mottled enamel- 69-- 7- _ 0.

Wtater supplies.--Endemic mottled enamel in South Dakota seems
limited to the users of artesian water obtained from the Dakota
sandstone. For a complete description of this aquifer the reader is
referred to the work of Darton (Water Supply Paper No. 227, United
States Geological Survey, and earlier publications). Data respecting
the common water supplies referred to in the tables under the heading
"History of Water Supplies" were obtained by one of the authors
(RFP).
During the survey, samples of the present common water supply

of 18 communities and 2 samples of the "old" Aberdeen supply
were collected for chemical analyses. The mineral composition of
the samp'es, Aberdeen excepted, indicated merely the type of domestic
water used at the time of the survey; it must be remembered that the
cliniical effects noted at the same time reflect the type of water used
8 to 15 years previously, dependent upon the age group examined.
Reference to the data recorded in the tables under "History of Water
Supplies" will reveal whether or not a correlation of the fluoride (F)
content of the water with the clinical condition observed is warranted.
The fluoride content was estimated colorimetrically by'means of

the zirconium-alizarin reagent (5). In accordance with our usual
custom, constituents of the water, other than fluoride, were likewise
determined. These analyses are shown in table 5.

DISCUSSION

On the basis of studies to date endemic mottled enamel in South
Dakota seems limited solely to users of artesian water obtained from
the Dak-ota sandstone. Fortunately none of the larger cities in eastern

South Dakota (Sioux Falls, Aberdeen, Huron, Watertown, or Mitchell)
obtain their common water supplies from this aquifer 6 and the
endemicity is limited to the smaller communities and rural districts.

Chronic endemic dental fluorosis (mottled enamel) is widely dis-
tributed in South Dakota. 'Ihe known endemic and "probable"
areas with few exceptions are in that part of the State lying east of

I Abednebd to a srhce vppy in 1.3
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the Missouri River; together they embrace a total of 26 counties.
Briefly, the data presented in the distribution map shows that endemic
mottled enamel has been demonstrated in 41 communities divided
among 20 counties. In addition, a "border-line" degree of endemicity
was observed in 5 communities. Furthermore, there are 30 other
places listed as "probable" endemic areas on the basis of observed
clinical mottled enamel in children who resided in these places during
the period of susceptibility. Thirteen other communities either
included in this survey or subject to observations made in 1932 are
listed as "negative."

Although the Andover studies were only incidental to the main
investigation, the facts disclosed deserve further attention. This
community represents the third recorded instance of mottled enamel
being prevented simply by changing, the water supply from one con-
taining comparatively high concentrations of fluorides to one that is
free, or nearly free, from fluorides. The difficulty of obtaining evi-
dence of this nature in a human population is evident when it is
realized that a lapse of 8 to 10 years is required after the change in the
water supply before the clinical consequence is demonstrable. The
various aspects of the evidence of clinical differences, together with
the report of the results noted in two other communities, Oakley,
Idaho, and Bauxite, Arkansas, have been discussed in detail in
another paper (6).

SUMMARY

1. There are 41 communities in South Dakota divided among 20
counties where endemic mottled enamel has been demonstrated -by
survey.

2. In addition there are 30 other places where mottled enamel is
probably endemic.

3. The endemicity is seemingly limited to the smaller communities
and rural districts where the inhabitants obtain their domestic water
from the Dakota sandstone.
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THE EFFECT OF ARTIFICIAL TEMPERATURES ON STABIL-
ITY OF NEOARSPHENAMINE

By T. F. PROBEY, Associate Pharmacologist, and W. T. HARRISON, Senior Surgeon,
United State.s Public Health Service

The regulations for the control of arsphenamine and its derivatives
prior to 1938 (1) required that the stability of these preparations
should be determined by exposing the ampuled product to a tempera-
ture of 560 C. for 24 hours, during which time it should show no
marked change in color, consistency, or solubility. Similar tests are
required by the United States Pharmacopoeia, XI (2), and are also
included in the control regulations of certain other countries. Since
the adoption of this test all of the arsphenamine products received for
official examination have been tested routinely for stability. Roth
(3), in 1921, reported that temperature is an important factor in
hastening the deterioration of some lots of neoarsphenamine. His
investigation included temperatures of 370 C. and 1000 C. as well as
the control at 200 C. Some lots were affected by exposure for 9 months
at 370 C., while at 1000 C. changes were noted after 20 minutes in 3 of
6 lots examined.
The simultaneous influence of time and temperature upon the

stability of neoarsphenamine in ampule was reported by van den
Branden and Dumont (4), in 1933. In a series of tests with the
temperature range from 300 C. to 70° C. they reported no change
after 34 days' exposure to 300 C., but as the temperature was increased
deterioration became progressively more marked.

Stability of the arsphenamines, especially neoarsphenamine, in the
presence of temperatures higher than average room temperature has
been investigated to determine proper storage conditions and, also,
to ascertain the influence of tropical or semitropical temperatures.
The use of artificial heat as a means of determining stability, and to
develop a test to estimate the keeping quality of these drugs, ap-
parently has not been accomplished. This "heat test" at 560 C.
has been performed routinely at the National Institute of Health and
by the arsphenamine manufacturers, but very little was known of the
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relation between the results of these tests and the actual deterioration
which took place after distribution of the products.

Investigations of the stability of neoarsphenamine have indicated a
number of factors which influence its keeping qualities. Roth (3),
and van den Branden and Dumont (4) have demonstrated that
stability varies directly with the increase in temperature and with age.
Probey and Harrison (5) demonstrated that age and moisture content
of neoarsphenamine are both factors influencing the stability of the
drug, removal of moisture greatly increasing the period during which
the product retains its color and solubility.

TABLE 1.-Stability of neoarsphenamine at 560 C. Total lots, 1,353. Mloisture
content up to 7.0 percent. Tested January 1932 to March 1937

Days of exposure Total
num-

1 2 3 4 6 6 7 8 9 10 11 12 13 14 lots
_____ ~~~~~~~~~~~~~~~~~~~~~~~tested

Daily samples stable- 1 4 15 371 292 155 311 64 27 39 19 6 7 12 1,323
Daily samples unstable- 0 0 3 2 3 11 5 3 2 1 0 0 0 30

Total-1 4 15 374 294 158 322 69 30 41 20 6 7 12 1,353

During the period from January 1932 to March 1937 the "heat
test" was applied to 1,353 different lots of neoarsphenamine, repre-
senting all brands holding American license. The exposure time
varied from 1 to 14 days at the then required temperature of 560 C.
The results of these tests are presented in table 1, covering 1,323 stable
lots and 30 unstable lots, instability being first noted after 4 days'
exposure. Subsequently, 439 of these lots of neoarsphenamine from
the reserve file of the National Institute of Health for the period 1932
to 1937 were included in investigations of the effect of moisture and
age on stability. It was found (table 2) that 15 percent of 1-year-old

TABLE 2.-The effect of age and moisture on the stability of neoarsphenamine stored
at lower than average room temperature

Age, in years, from official release

5 4 3 2 1 1-5
Moisture content, per- | 6 4 3 2 1 -

cent
Lots Lots Lots Lots Lots Lots

8 U S U 5 U S U SU S U

0. to 1.5 -_--_-- 21 14 13 9 24 2 34 0 37 0 129 25
1.5to 7.0_---------------- 17 38 19 39 23 36 26 32 41 14 126 189

Total number- 38 52 32 48 47 38 60 32 78 14 255 184
Percent -42 58 40 60 55 45 65 35 85 15 5S. 4'. 9

8=stable; U=unstable.
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material showed evidence of deterioration. As the age increased, in-
stability increased to 58 percent of 5-year-old lots; and of the total lots
examined for the entire period, 42 percent showed deterioration. It
is evident, therefore, that the "heat test" at 560 C. for 24 hours, or
even for 48 hours, is valueless as a test to predetermine the stability of
neoarsphenamine.

In the effort to adjust the 'heat test" to be of value in measuring
stability of neoarsphenamine it becomes apparent that a temperature
of 560 C. would require an exposure time greatly in excess of the
observation time for the toxicity tests, and so in order to shorten the
time factor the temperature was raised to 70° C. The necessity for
this adjustment became apparent, as the moisture content of neoars-
phenamine was reduced and stability increased.
The "heat tests" were conducted at 560 C. with exposure up to 28

days, and at 700 C. with exposure up to 12 days. When sufficient
material was available, the stability was determined at botb tempera-
tures urith readings for the maximum days stable and also the mini-
mum days necessary to produce deterioration.

In table 3 are presented the detailed results of exposure at the two
temperatures. The material, essentially the same as that referred to
as current (1937) lots in the report on stability of neoarsphenamine,
is classified according to moisture content and also to days of exposure
to the artificial temperatures. The evidence of stability in this
investigation is the same as that required in the previous study (5),
i. e., the powder must be completely soluble and a 10 percent solution
clear and transparent.
The records indicate that 28 days' exposure at 560 C. approximates

the results obtained by 4 days at 700 C. The former showed approxi-
mately 70 percent unaffected as compared with 70.9 percent of the
latter. The same relation is noted in the lots with moisture content
of 0 to 1.5 percent-92 percent stable as compared with 89.8 percent
at the higher temperature.

It is evident that the "heat test" at 700 C. offers a reliable and sen-
sitive procedure for the determination of the stability of neoarsphena-
mine, and in a shorter time than the former official temperature re-
quirement of 560 C. Deterioration at 700 C. for 48 hours approxi-
mates that observed after 3 years' storage at average room temper-
ature (5).
That moisture is a contributing factor influencing the stability of

neoarsphenamine, as previously recorded by Probey and Harrison (5),
is confirmed in these observations. It is noted that under artificial
heat instability increased directly with the moisture content, this in-
crease being apparent at both temperatures and also at the various
exposure times. The stability of neoarsphen ne is affected by the

230
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temperature, time of exposure, and the moisture content of the powder.
Deterioration varies directly with these factors.
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DEATHS DURING WEEK ENDED JANUARY 21, 1939
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Correspond-
Jan. 21, 1939 ing week, 1938

Data from 88 large cities of the United States:
Totaldeaths8,924 18,90
Average for 3 prior years - ------------------------------- 1 9, 547
Total deaths, flrst 3 weeks of year -27,248 27,636
Deaths under 1 year of age - 500 1 522
Average for 3 prior years- 1557 -------------
Deaths under 1 year of axe, flrst 3 weeks of year -1,611 1,634

Data from induLstrial insurance companies:
Policies in force-68,391,428 09,764,818
Number of deathclaims-14,844 14,031
Death claims per 1,000 policies in force, annual rate -11.3 10.5
Death claims per 1,000 policies, first 3 weeks of year, annual rate 9.7 9.7

I Data for 86 cities.



PREVALENCE OF DISEASE

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

UNITED STATES

CURRENT WEEKLY STATE REPORTS

Thes reports are preliminary, and the figures are subject to change when later returns are recived by
the State health officers..
In these and the following tables, a zero (0) indicates a positive report and has the same significance as

any other fgure. while leaders (-) represent no report, with the implication that cases or deaths y
have occurred but were not repoted to the State health offieer.

Cases of certain diseases reported by telegraph by State health officers for the week
ended January 28, 1939, rates per 100,000 population (annual basis), and com-
parison with corresponding week of 1938 and 5-year median

Diphthera Influenza Measles

Division and State Jan. Jan. Jan. 1934- Jan. Jan. Jan. 193 Jan. Jan. Jan. 13-
28, 28, 29, 38, 28 28, 29, 38, 28, 28 29 38,

1939, 1939, 1938, me- 1936 193, 1938, me- 1939, 1936, io3, me-
rate cases cases dian rats cases cases dian rat case case dan

NZW ING.

Maines_-- __0--0 10 0 2 60 l 7 48 8 143 143
New Hampshire 0_-___ O 10 1 1 1 20 2 6 81
Vermont _ __-- O O0 0 0 0-----228 17 204 35
Massachusetts __-_-__- 5 4 2 6 ----- 648 551 192 344
RhodeIsland.-0 0 0 ----------- 1 63 7 31
Connecticut -8__ 2___ 2 2 1 4 1, 605 507 10 87

MID. ATL.

New York - - 11 28 33 0 107 1155 11 121 4 1,214 564 629
New Jersey -_---- 15 13 12 14 23 19 12 0 30 25 1,011 139
Pennsylvania -__ 27 53 37 48 ----- 71 140 5,953 1,667

Z. NO. caN.

Ohio _--_---- 28 37 41 41 ---8 16 21 1,674 263
Indiana- __---- 27 18 83 30 6 1 55 22 15 340 220
Ilinois ------------- 430 6 41 41 50 8C 35 66 20 31 5,915 214
Michigan __-_-__--_ 8 8 18 18 2 1 4 451 427 971 52
Wisconsin ------- 5 3 83 47 4 63 961 547 9 299

W. NO. CNN.

Minnesota _-----_ 14 7 4 3 2,437 1,257 104
Iowa __--- 12 6 29 4 2 18 276 136 96 80
Missouri - _ 33 26 19 31 42 33 1 214 10 8 933 441
North Dakota _-__ 29 4 3 6 3 11 2,169 297 is 18
South Dakota - _ 38 5 3 3 15 2--- 2,983 397 14
Nebraska 0- 8 0 1 4 4122 32 1 56
Kansas - 20 7 7 1 17 251 25 22 8 553 61

Ob footnotes at end of table.

(233)
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Cases of certain di8eases reported by telegraph by State health offceers for the week
ended January £8, 1939, rates per 100,000 population (annual Wais), and com-
parison with corresponding week of 1938 and 5-year median-Continued

Diphtheria Infiuenza Measles

Division and State Jan. Jan. Jan. 1934- Jan. Jan. Jan. 1934- Jan. Jan. Jan. 13-
28, 28, 29, 38, 28, 28, 29, 38, 28, 28, 29, 38,
1939, 19, 1938, me- 1939 1939, 1938, m- 1939, 1939, 1938, me-
rate cases cases dian rate cas ses dian rate cases cases dian

SO.. ATI.

Delaware-
Maryland 2 --
Dist. of Col.- -
Virginia3- -
West Virginia-
North CaroUnaI--
South Carolina 4
Georgia ' .--------
Florida

Z. so. ciZ.

Kentucky-Tennesse 4
Alabama 4 ------
Missisippi 2 4

W. 90. CICN.

Arkansas .
Louisiana -------
Oklahoma
Texas 4__-__------------

MOUN2AIN

MontanaIdaho-
Wyoming
Colorado-
New Mexico
Arizona -----------
Utah' _

PACIMI

Washington
OregonCalifornia 4

Total _- -

4 weeks

24.
41
44
2A4111
34

191421

28
208526
48

28022116
25370

IC
23

3
3

1 ,155
10~~~~~102

47
192
2!7

345

1,77

388
582

48
10

217
124
14
89

2323
17
1S
8
10

11
8
12
8

58

13

24
2
3
0

- ---i-

41
9

649
110
5

27
109169

139
8

193
703

50
1

10
81
9

----ii
5

__63
47

744
193
13

185i
862

94

20
187
697

57
6

3
130

~~~~t91

2~~~~~~~6

----i-

190
22

217
711

6

-i
130

4~~~~~~--

1
2

28

4
a

31

0 4 _------_ 348 113
2 263 63- 53 531 109 22

32 27 33 144 144 1,660 2,029
21

174

87
64
23

398
27

728
44

68
g6162

18
41
32
154

11
45

11
61
1154

94
35
239

24 601 691 7 1601 3,395 3,256 3,256 438108421,929 7--~~~~~~~~~~~I -~ Io- I-
11 2

251 2,4911 27611 3,001 151112,765111, 62811, 62 370136, 655171, 269140 478

Meningitis, meningo- Pollomyelitis Scarlet fevecoccus_ _

Division and State Jan. Jan. Jan. 1934- Jan. Jan. Jan. 1934- Jan. Jan. Jan. 1934-
28, 28, 29, 38, 28, 28, 29, 38, 28, 28, 29, 3
1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, me-
rate cas cases dian rate cases cases dian rate cases cases dian

NEW NNG.
Maine-
New Hampshir
Vermont _
Massachusetts .
TlhnAA T@l1,n,I

0
0
0
2.4
A

Connectit --- 8-
MID. ATL.

New York --1---- L 6
New Jersey------ O
Pennsylvan-- 4

Bee footnotes at end of table.

CCC
2
0
1

4
0
7

C

C
4

11
I

0
a
0
0
0
1

7
1
6

0
0
0
0
0
0

0
L2
0

4
4
4
4
C
a

0
0
0
I
0
0

2
1
1

78
81

80

158li3
220

I
11

8

194
27

74

22
13
13

286
28

7
139
W69

21is13
11

265
18

nis

715

172

11

1214
la30S
16
29

a
10
23
5

13
10
21
73

0
4

10

6

24
11
31

14

14

10
19
10
73

2
1
0
8
4
3
0

I

0Ior

2,60178
253
30

825
14
65
217

7n
462

224

62

3,791
653

982
231
358
12

367

522
135
1156W
39
72

48
133
116

32
191111
75

405
64
45
48
29
1

87

I

11
2(
itA

39E
28f
97(
ISE
31C
IM

473
52-Z
215

------

196
3
13
60

6
3
9

174
157
2

54,

=2 5m
211 177
178i 8i1
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Cases of certain diseases reported by telegraph by State health officers for the week
ended January 28, 1989, rates per 100,000 population (annual basis), and com-
parison with corresponding week of 1938 and 5-year median-Continued

Meningitis, meningo. Pollomyelitis Scarlet fever
_cocus_ _

Division and State Jan. Jan. Jan. 1934- Jan. Jan. Jan. 19- Jan. Jan. Jan. 1934-
I28, 28, 29, 38, 28 28, I29, 38, I28, 28 29, 38,
1939, 1939, 1938, me- 1939, "193, 1938, me- 1939, 1939, 1938, me-
jat cas cases dian rate case cases dl rate cases cases dian

X. NO. CNN.
Obio-0 0 a 9 0 1 380 495 486 48i
Indiana.--0 0 1 40 0 0 0 324 218 195 195
Illinois. - ---

_ 2.6 4 5 7 0.7 1 3 1 343 524 837 534
Michigan -- 1 2 1 2 0 0 0 0 80 571 560 463
wisconsin-0 0 0 0 0 0 0 508 28 221 348

W. NO. CNN.1

Minnesota- 1.9 1 0 10 0 1 1 328 189 178 147
Iowa---0 0 4 20 0 0 0 249 123 224 191
Missouri -2.6 2 2 20 0 1 0 166 129 231 210
North Dakota -7 1 0 10 0 0 0 153 21 28 38
SouthDakota-0 0 0 00 0 0 0 158 21 13 4
Nebraska --____- 0 0 1 1 0 0 0 0 lfA 43 47 57
Kansas -0 0 1 10 0 0 0 472 169 250 213

50. ATL.

Delaware-0 0 0 0 0 0 0 0 0 14 14
MarylandI-3 1 3 30 0 1 0 154 50 67 94
Dist. of CoL - 8 I 0 2 0 0 0 0 105 13 15 18
Virinla -__ . 9 a 5 40 0 0 0 88 47 41 53
West Virginia - _ 5ffi 2 7 1 5 0 1 175 6 5 51 51
North Carolina" - 2.... XI9 2 a 3 2.9 2 1 1 85 58 50
South Carolina 4.- 0 0 1 1 2.7 1 0 38 14 1 6
Geoia - 0 0 2 2 0 0 30 18 11 18
Florida-0--------- 0 4 1 9 3 1 0 2 14 11 11

M. SO. CNN.

Kentmcky.. -,- 9 5 10 8 L 7 1 0 123 71 85 87
Tenness 4 -4 2 8 50 0 0 0 93 53 32 41
Alabama 4.___ ._. 4 2 8 20 0 1 1 23 13 31 16
Mi;91ppl; _. _ 2.5 1 2 0 0 0 1 0 30 1 4 11

W. 50. CNN.

Arkansa --- 2.5 1 1 10 0 1 0 45 18 9 9
Louisiana. _ 2.4 1 4 0 7 3 1 1 39 16 16 81
Oklahoma _ 0 Q 2 20 0 0 0 109 54 49 48
Texas'4- ----------- 8 4 3 317 3 1 94 11 136 110

MOUNTAIN

Montana ___-O-- 0 0 0 9 1 0 0 225 24 43 35
Idaho-- --- 0 0 1 0 0 0 0 92 9 29 20
WYoming--------.---~ 0 0 0 00 0 0 0 240 11 14 12
Colorado --- 5 1 0 00 0 0 0 19 41 3338
NeW Me o_._ 457 37 0 23
Arizona --- 12 1 00 0 25 11 20
UtahS------ ,-----. 0 0 1 0 0 0 23 83 72

PACINK

Waablngton....-.--..-.-...... 0 O1 01 225 99 74
Oreon .. -........- -... 0C1 0 0 70 70 70
CallfornlaL...1..__,..__ 8L 1 a 0 0 4 42 07 221 292

TotalO._-_ 10.7411L1 2818 2131 .41839 ,5i~LI~_ioE =o __-j=

Se footnote at end oftable.

4W.eks ,-[ 2M11210741M 71 1 "1241 20,58112 787123892
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Cases of certain diseases reported by telegraph by State health officers for the week
ended January 28, 1939, rate8 per 100,000 population (annual ba8i8), and com-
parison with corresponding week of 1938 and 6-year median-Continued

smallpox ITyphoid and paratyphoid Whoopingcough

Divsion and State Jan. Jan. an. 1934- Jan. Jan. Jan. 1934- lan. Jan. Jan.
28j 23, 29, 38, 28. 2a. 29. 38. 28, 28, 29,

1939, 1939, 1938, me- 1939, 1939, 1938. me- 1939, 1939, 1938,rate cases cases dian rate cases caes dian rate case cases

litW UNG.
Maie--0 0 0 0 6 1 a 0 109 18 55New Hampshire- 0 0 0 0 20 2 0 0 0 0 3Vermont-0 0 0 0 0 0 0 01.059 79 31Massachtsetts-0 0O0 0 4 3 2 1 222 189 141RhodeIsland - 0 0 0 0 0 0 4.58 60 59Connecticut-0 '00 0 0 0 0 0 424 143 39

MJD. ATL.

New York -0 0 0 0 2 6 7 5 261 653 462Newlersey-0 0 0 0 0 0 0 3 502 422 187Pennsylvania-0 0 0 0 a 10 6 6 224 441 284
I. NO. CEN.

Ohio- 15 19 8 3 5 7 2 1 204 265 149Indiana -83 56 42 2 0 0 1 0 7 5 33Illinoi - 7 10 84 17 2 3 2 7 255 3$9 112Michi-an' - 2 2 4 0 1 1 1 3 242 229 19.5Wisconsin -26 15 12 13 0 0 0 2 685 390 198
W. NO. CEN.

Minnesota -33 17 a3 5 8 4 0 1 101 52 53Iowa -93 46 46 20 0 0 2 2 43 21 47MissOuri -13 10 48 17 3 2 8 2 30 23 49
North Dakota----------- 73 10 23 7 0 0 0 0 7 1 80SouthDakota-68 9 3 4 0 0 0 0 23 3 23Nebraska- 11 3 2 2 15 4 0 1 0 .0 8Kansas --- 59 21 25 9 17 6 0 1 20 7 99

50. ATh.

Delaware -- 0 0 0 0 0 0 0 0 98 5 10Maryland'-- 0 0 0 0 12 4 2 2 96 81 44Dist. ofCol-- 0 0 0 0 0 0 0 0 203 25 5Virginia'-- 0 0 0 0 4 2 2 7 139 74 109West Virgini--- 0 0 0 0 16 6 1 3 78 29 143NorthCarolna 3 4 0 0 1 1 6 4 6 5 441 302 419South Carolina 4 0 0 0 0 8 3 1 2 180 66 44Georgia 4 - 3 2 0 0 5 3 3 3 45 27 66Florida --- 0 1 3 1 1 1 33 11 22
E. SO. CEN.

Kentucky -5 8 84 0 0 0 2 8 28 16 49Tennesse 4 2 1 2 0 4 2 3 3 39 22 30Alabama 4 -2 1 0 0 5 3 1 2 100 57 81Missisippi"4.3 1 4 0 3 1 2 1
W. so. crN.

Arkansas 2 1 12 2 5 2 3 3 3 13 41Loulsiana-----------_0 0 0 0 51 21 4 4 2 1 6Oklahoma - _ 97 48 29 2 14 7 8 10 5 88Texas 4 -24 29 80 2 9 11 13 11 1 128 186
MOUNTAIN

Montana - _ 37 4 7 7 19 2 0 1 131 14 24Idaho - 153 15 30 3 0 0 1 20 soWyoming -22 1 2 0 0 0 0 0 0 14Colorado ___ 39 8 4 2 5 1 0 0 8 74 12New Mexico--------- 62 5 0 0 12 1 3 3 321 20 86Arizona -294 24 0 0 0 0 8 0 98 8 56Utah'-0 0 1O 0 10 1 0 248 25 46
See footnotes at end of table.

I I II I I I II
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Cases of certain diseases reported by telegraph by State health officers for the uwek
ended January 28, 1939, rates per 100,000 population (annual basis), and com-
parison with corresponding week of 1938 and 5-year median-Continued

Smallpox Typhoid and paratyphoid Whooping cough

Division and State Jan. Jan. Jan. 1934- Jan. Jan. Jan. 19- Jan. Jan. Jan.
28, 28, 29, 38, 28, 28, 29, 38, 28, 28. 29,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 19, 1938,
rate cases cases dian rate cases cases dian rate cases cas

Washington - 6 2 45 15 0 0 1 1 56 18 124
Oregon -75 15 11 5 0 0 0 0 75 15 28
California 4 -8 10 30 4 4 5 4 7 92 112 405

Total -------- 15 388 575 185 5 129 95 101 182 4,496 4,294

4 weeks -15 1, 548 2, 409 864 5 458 464 93 176 17,459 15,1918

1 New York City only.
2 Perod ended earlier than Saturday.
s Rocky Mountain spotted fever, week ended Jan. 28, 1939, 2 cases as follows: Virginia, 1; North Caro-

lina, 1.
'Typhus fever, weekc eded Jan. 28 1939,33 vases as follows: North Carolina, 4; South Carollna, 5; Georgia,

8; Tennessee, 3; Alabama, 5; Missisippl, 1; Texas, 5; California, 2.

SUMMARY OF MONTHLY REPORTS FROM STATES

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

Btab |Menin- | Diph- | In Iu- | YF | h1 L ;phoidgitis Diph- Influ- Ma- Mea- Pel- Polio -Scarlet Small- and
state menm- theria enza laria se laa myle- feyer

gococ- h~~lrale aga iis er pox paraty-
00cus phoid
cus fever

Odober 1938

Puerto Rio-3 40 182 3,322 2 1 0 0 0 24

Novneber 1958

Wisconsin-1 ---- 439 1 27 6

December 193

HawaiiTerritory 0 13 233 3 0 0 0 3
Illinois - - 2 192 69 8 112 4 1,566 15 26
Masachusetts 5 23 3 902 1 0 506 0 9
Montana - 0 5 61-- 1,002 0 101 17 4
Nevada ------- 0 0 5 ----- 60 ----- 0 9 0 0
NorthDakota---- 1 14 70 ------ 1,309 ----- 1 89 10 3
Ohio -8 206 80 2 89 1 2 1,630 25 23
Oklahoma- 2 98 515 41 131 12 2 249 74 24
Oregon-------- 0 6 104 1 ------2 237 30 a
South Carolina 0 110 1,749 416 28 10 55 0 10
Washington-2 16 11 -- 730 2 269 11 3

119776-39----3
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Odcber 1938 Dtcember-198-Coktlzmed Dcember IM-Contnued

o: Cesr t ic Septsonth: 0tes
C sustrCmoutid-Cae l --------... 9
Dyaentery---~--_ 4 O h o 3 a----s-tt3 13
Ler-sy - 2 O0_f 1 M9Ut--I 26F
Mum ps-_- 2 SouthCrona----- 1 North Dakota 1
OpM_Jmle neenato- Oma meaes: Ob _- 86
ru m -- a IlIn- s 29 Oklahoma 67

P rp _ 2 ------ 65_ OreOnD______ _----- 14
Telanuts ---- Monna .6 21 SouthC Bsola . 3
Wh_oebikwon-- 186 North Dakota--- 8 Washington-_ -_ a

Oo--------------__ 15 Tetanus:1
Mlth C S Hawai Territory- 1

wi Wr . Is.I I ----------- 2

Chdk ____ 1,890 Hookworm disease: South Caina.-1
Mmlps_ ------ 217 Hawaii Tertory-_ 7 Trachma:
Septic sr throatL_ 8 South Carolna - 64 HawailTrito _ 11
Tularasmia 6___b Impetigo contagosa: Illiois-a8
Undant wr 3 Hawai Terrior__ 12 Montana--- 17
Whoopingeough..__ 1,719 Montana -- 23 North Dakota---- 5

Okahb_Ma_ 8 Okama.. 6
Dweubw 19S Orgon_ -______. Trr6inoais:

Aztkm Jaundie, hdectici: M ts e 3
sIa - O_ __1I 1Tulaamia:

Cbenpox Load poigonIn: b _- .

Hawaii Territory.. .--_ 101 Ohio _-_-.- 8 Ohio- 130
lMlno--1,778 IAp Olc}aho
Massachusetts- 1, 6 Hawaii Territory-- 2 BouthComna--3
Montana.._. -- 199 Ohio - 1 feter-
we__a____ _ 26 Mump: _apu Trioy
North Dakota__-_ 110 Hawaii Territory--5.- -- 8

O~e~-..~..-..-----t4 DlInol-.- ---275------Obb%_ 2, N __758 sH
Oklahoma120 Ma470eo 470 14
Oregon -311 Montana- 9 UnduiIt fever.
South Carolina 58 Nevada -- 93 llInois-20
Washihgtoa.=~-~ -6 North Dakota__ ._ 9 Mf _ t6

Conjnctlvis epidemic: Ohio --- 938 Nevada- 2
Tae,rkory k.s.ms -1-kl-om--- 14 North Daot.- 1

Diarrbea: Oregoa------------O Ohio..----------- 9
Ohio (under 2 years; en- South Carolina-- 78 Oklaoma-107

tesitis included)-__ 20 WshIngton -- 217 th CaronI
South Carolina 24- Ophthlma2neonatorum: Washington-_____ 1

D~eed~y: IinMois -- 3 Vincent's Inetion:
Baua Tr_. 2 assu-setts-- 23 IllinoiS - 26

ols46oebio -------6O-o-- 81 North Dakota..-____ 8
Ilhuis (antebic r- th Carolina- 3 Oklama- 23
r) - 23 Puerlp septicemia: Oregon--12

TlinobsOadlary)- 19 6Mo, _83 Washington- 1
(buael-Wahlt 1

lary) -_ __14 Rabies in animals: Hawaii Tor1tory_ 41
Montana (mocbic).. 1 Illinois - 6 lUinols. -__ 1,954
Ohio --- 28 Masachusetts ---- 1 Machusetts- 784
Oklahoma (bacillary)__ 8 Oregon 2 Montana-10
Wadxlngton (bacillary) 8 South Carolina- 87 Nevada ____20

Encephalitis, epidemic or Washington -- 7 North Dakota26
lethargic: Rabiesla man: o - 708

-5 Wahington --- 1 kahoma85
Maschusetts 7 cables: Oregon----- 76
Montana _ - 2 Oklahoma -- 24 South Camlin_& _ 167
North Dakota -- 1 Oregn-.- 8 Washington _ 85

ILater Information shows only 9 aes i tetanus in Midigan In Decomber 19, instead of 2as
published in the Public Health Beports of Feb. 3,1389, p. 197.
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WEEKLY REPORTS FROM CITIES

City reports for week ended Jan. 21, 1989
This table summmarizes the reports received weekly from a selected list of 140 cities for the purpose of show.

Ing a cross section of the current urbanincidence of the communicable diseqes listedin the table.

Diph- Influenza Mea- Pneu- 8car- Small- Tuber- pTlYd Whoop- Deaths,
State and city theria sles monla fever pox culosic fever cough all

cases Cases Deaths cases deaths cas escs deaths cases cases causas

Data for 90 cities:
5-year average- 210 1, 320 160 3,025 1,056 1,805 32 386 20 1,188
Current week 1 166 312 71 3,051 702 1,543 68 338 25 1,513

Maine:
Portland- 0 0 0 4 0 0 0 0 5 21

New Hampshire:
Concord- 0 0 0 1 1 0 1 0 0 10
Manchester-- 0 0 0 4 7 0 E 0 0 22
Nashua-0 0 0 0 0 0 0 0 0 8

Vermont:
Barre-0 0 0 1 1 0 0 0 1 4
Burlington 0 0 0 0 1 0 0 1 4 9
Rutland-0 0 0 1 0 0 0 0 0 6

Massachusetts:
Boston-0 2 172 24 61 0 14 1 57 212
Fall River
Springfield --- -- - 0 12 1 3 0 2 0 5 34
Worcester 0 0 0 7 9 0 1 0 19 54

Rhode Island:
Pawtucket 0 0 0 0 0 0 0 0 0 21
Providenoo 0 3 0 11 4 12 0 1 0 56 53

Connecticut:
Bridgeport 0 1 1 2 2 2 0 1 0 13 32
Hartford- 0 111 4 8 0 2 0 11 32
New Haven 1 0 10 2 4 0 0 0 9 40

New York:
Buffalo-1 0 104 15 58 0 9 1 22 148
NewYork ..... 87 6 58 146 173 0 88 3 169 1,680
Rochester 1 1 0 45 8 27 0 1 0 13 76
Syracuse-0 11 6 9 0 0 1 30 68

New Jersey:
Camdpen- 1 1 1 0 3 4 0 1 0 8 87
Newark --1 0 6 7 24 0 3 0 54 102
Trenton - 0 2 0 0 4 2 0 2 0 7 35

Pennsylvania:
Philadelphia. 6 9 4 12 31 52 0 17 1 145 3
Pittsburgh 3 4 3 0 13 49 0 7 2 41 166
Reading-7 0 1 1 2 0 0 0 0 20
Scranton- 12 0 - 0 9

Ohio:
Cincinnati 7 2 1 0 16 17 0 5 0 1 145
Cleveland 2 19 1 3 21 62 0 14 0 49 213
Columbus 0 0 2 8 7 0 1 0 2 113
Toledo -- 0 2 2 2 5 33 0 4 0 2B 86

Indiana:
Anderson-- 0 0 0 1 3 0 0 0 5 16
Fort Wayne.- 1 0 0 3 3 0 1 0 0 37
Indianapolis- 3 ---- 2 3 19 49 31 2 1 1 105

Muncie- - ~~0 1 1 0 1 2 0 0 0 13
South Bend---- 0 1 0 2 4 1 0 0 0 17
TerreHaute-.. 0 0 0 2 4 1 1 0 0

Illiois:
Alton __-- 0 ------ 0 0 2 3 0 0 0 1 9
Chicago----- 25 7 1 14 41 199 1 24 0 288 688
Elgin-~~~. 0 ---- 0 0 4 11 0 0 0 0 11
Moline ~~~0 0 0 0 2 0 0 0 0 12

Springfield- 1 ---- 0 0 3 2 0 1 0 0 24
Michigan:

Detroit------- 7 2 2 23 19 130 0 15 1 125 303
Flint - - 0 ---- 0 199 7 36 0 0 0 1 29
Grand Rapids.. 0 --- 2 4 4 31 0 0 0 3 32

Wisconsin:
Kenoaha- - ~~0 0 0 0 5 0 0 0 24 8

Madison--~-- 2 0 2 1 3 0 0 0 11 20
Milwaukee--- 0 8 3 2 9 112 0 3 0 115 95
Racine------- 0 ---- 0 1 0 6 0 3 0 2 15
superlcr---- 0 ---- 0 1 0 2 0 0 0 .0 5

I Figum for Fel River and Salt LAke City estimated; reports not received.
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Cify repods for wek ended J.. *1, 19S9-CEntinued
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City reports for week ended Jan. 21, 1939-Continued

--~ ~ nfuez s r T--
Diph- Inluenza Mes- PDeu- Sar Small- Tuber- Ty- Whoop Dths

State and clty thwis sles lotpof Emlosisee hofdingeagmOnia ev fever cough ceamn Case caDeathseasesa deaths easescasesieahsc auses

Arkansa:
Fort Smith 0 6 1 0 0 0 0
Little Rock 0 0 4 7 0 0 0 0 6

AoUbiaDa:
Iake Charks--- 0 0 12 0 1 0 0 0 0 8
New Orleans- 9 4 3 21 14 11 0 9 3 2 177
Shreveport-- 1 1 6 6 0 0 0 2 a 24

Okaou City- 0 0 0 7 7 0 1 0 0 45
I1 4 0 3 0 0 0 0 I

Texs:T

1l - 0 2 2 1 7 0 9 3 * 0 73
FortWorth 0 23 1 0 3 8 0 1 0 1 36
Galveston 0 0 0 6 1 0 0 0 O 15
Houston- 4 1 0 6 3 1 4 0 0 73
VanAntonlo.. 1 2 0 8 0 0 8 0 0 65

Montae=
II _- 0 0 13B 2 2 0 0 0 0 11

GOreatls-- 0 a.0 0 1 1 1 0 0 1 5
Hea-- 0 0O 4 0 0 0 0 0 0 2

a-- 0 _ _O _O02 0 3 2 0 a 0 5
Idaho:

Beige--. 0 0 1 4 0 0 0 0 2 8
Colorado:

C o I o r a d o
8 __ 0 0 2 0 4 0 3 0 6 9

Dver _ 4 1 6 9 10 0 5 0 77 77
Puebo._.__ O------00 0 3 4 1 0 0 0 a

New Mexico:
Almqqmrque 0 O 0 2 3 0 2 1 3 1i

Utab:
Bat Lake City ----------

Washbigton.-
ttleb-- 0 ----- 2 6 a 0 2 0 1 96

Spok - 0 -_ I 11 1 1 0 0 0 0 32
Toma-- 0O 6 2 6 0 1 0 1 30

Orogon:
PorUahd.-..- 0 0 1 5 8 1 0 0 0 7
Salm -_ 0 1 0 __---_ 4 2 0 0O

Ios Angles 18 18 2 45 28 55 1 16 2 26 426
Sacramenlto~.. 0 0O 12 1 3 12 2 0 0 34
San Fran0so 0 2 1 736 13 14 0 7 0 9 200

nigoccus Polio- mePngc s Po
State e city . Statend dty my

Cam Dat S Cam Deaths oses

NWYWk: a Carois_.
BUffab ---------- 1 O O Cberhnston------ O 1
New York- 2 3 O Louhiana:

Pennsylva: . Shrevept-0_ O 1 e
Phladphi _- 2 0 Texas:

Miis: Hoston 1 O 1

North Caroliuna:
W_*ou-___s 1

*wepA .ui o *-C a: Albqteque 1.
FolkgrOaau: Toledo, 1; W , N. C., 1; Claadesbos S. C., 2; Savannah, 3, Fort Smith, 1;

SanFrnso,1.
hubisi a.-Deaths Detroit, 1.

Iu ecr.-Cases: Charleton, S. C., 6; San Antonio, 1; Loa Angeles, 2.



FOREIGN AND INSULAR

CANADA

Provinces-Communicable diseases-2 weeks ended January 14,
1939.-During the 2 weeks ended January 14, 1939, cases of certai
communicable diseases were reported by the Department of Pensions
and National Health of Canada as follows:

Prince N,ew BSas- Ab rts
Disease Edward Notia Q Onta- Mani-u katch- ColuBriTishScoIa r rio Cm Tot

Wsand wick beewan bia

Cerebrospinal meningitis *- 2 12 1 6
Chickenpo --- 7 6 406 942 47 77 48 322 1,864
Diphtheria_--11 6 96 11 14 8 1-- 145
Dysentery 1 -----
Erysipelas ---- ---- -_ 13 10 4 1 3 2 33
Infiuen ----.------- - 12 ----29 --- 13 69
Measles- -- 13 ---466 1, 65 69 14 12 62 2,181
Mmps ------- 148 81 1 13 6 248
Paratyphold fever- ------ 3----1 4
Pneulmonia------- - - 2---- 64 --- 2 27 95
Poliomyelits 1--- --1 2 1 6
Sarlet fever --- 19 20 140 387 53 53 66 32 770
Smallpox- -------6 9 ---15
Trchoma-------- 1 ----
Tuberculosis---- -- 1 40 9 73 128 3 3 22 279
Typhoid fever ----- 24 1 3 1 1 2 37
Undulant fever _- _ ------3----3 6
Whooping cough --- 3 4 263 642 116 14 6 64 1,112

'For 2 weeks ended Jan. 18, 1939.

CUBA

Habana-Communicable disease-4 weeks ended January 14,
1939.-During the 4 weeks ended January 14, 1939, certain com-
municable diseases were reported in Habana, Cuba, as follows:

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER
Non.-A table giving curnt information of the world prevalence of quarantinable disease appeared

In the PuBuc HuAL= REroRTs for January 27,1939, pag 137-148. A similar cumulative table will appea
In future isues of the Pusuc HEALTH RzPouTs for the last Friday of each month.

Plague

Brazil.-During the month of October 1938, 1 case of plague was
reported in Alagoas State, and 20 cases of plague with 10 deaths were
reported in Pernambuco State, Brazil.

(242)
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Peru.-During the month of November 1938, plague was reported in
Peru as follows: Cajamarca Department, 1 case, 1 death; iUbertad
Department, 3 cases, 1 death; Lima Department, 2 cases, 2 deaths.

SmaUpox
Mexico.-During the month of November 1938, smallpox was

reported in Mexico as follows: Mexico, D. F., 2 cases; Pachuca, Hidalgo
State, 7 cases; San Luis Potosi, San Luis Potosi State, 7 cases; Tampico,
Tamaulipas State, 1 case.

Typhus Fever

Mexico.-During the month of November 1938, typhus fever was
reported in Mexico as follows: Mexico, D. F., 13 cases, 4 deaths;
Oaxaca, Oaxaca State, 3 cases; Pachuca, Hidalgo State, 1 case;
Puebla, Puebla State, 3 cases, 1 death; Queretaro, Queretaro State,
2 cases; San IJuis Potosi, San Luis Potosi State, 1 case; Tepic, Nayarit
State, I case; Toluca, Mexico State, 7 cases.

x


