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EPIDEMIOLOGICAL STUDIES OF POLIOMYELITIS
IN KENTUCKY

By L. L. Lumspen, Medical Director, Uniled States Public Health Service

These studies were conducted continuously from July 30 to Sep-
tember 20, 1935, and intermittently thereafter until December 31,
1935. They were carried out in active cooperation with the Kentucky
State Health Department and with several of the local (county and
eity) bealth departments. They comprised (1) collection and collation
or mortality and morbidity statistics from the records of the State and
the local official health agencies; (2) surveys of local conditions thought
possibly to influence the widely varying rates of incidence of the dis-
ease in different parts of the State; and (3) obtainment by visits to
affected homes of detailed epidemiological bistories of 184 cases
officially reported as poliomyelitis.

Incidence

From such records as are available, it appears that during the last
25 yvears the incidence rate of recognized poliomyelitis in Kentucky
probably has averaged fairly close to that of the United States as a
whole, much below that of the New England and the Middle Atlantic
States, and considerably above that of the group of States to the
south and the southeast.'

Table 1 shows the number of eases of and number of deaths from
poliomyelitis reported in Kentucky by counties and years from 1921
to 1935, inclusive.

! Public Health Bulletin No. 81, pp. 71-74, and Epidemiological Report of the Health Section of the
League of Nations, October-December 1935, no. 10-12, p. 212,

(1)
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TapLe 1.—Cases of and deaths from poliomyelitis reported in Kentucky by counties and years from 1921 to 1935—Continued
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If the majority of the deaths were reported under correct diagnoses,
the numbers of cases reported for most of these years were evidently
far below the actual. The age distribution of the mortality suggests
that in nonepidemic years some of the deaths were reported errone-
ously as deaths from poliomyelitis. In 1931, for example, the age of
decedents was given as follows: Under 1 year,3; 1 to 4 years, 15; 5 to
9 vears, 5; 10 to 14 years, 3; 15 to 19 years, 1; 20 to 29 years, 1; 30 to
49 years, 2; 69 years, 1; 75 years, 1; 76 years, 1. Of those under 1
yvear, one was 5 months and one 3 months of age.

The evidence obtained in the course of these studies suggests that
during the epidemic period of 1935 actual cases of poliomyelitis with
definite paralysis attended by physicians were reported to a nearly
complete degree throughout most of the State, and in a good many
instances in some of the localities cases of illness were reported
erroneously as poliomyelitis. It is quite possible, of course, that
many actual cases with paralysis of slight degree and brief duration
or without paralysis were not diagnosed and reported.

Of the 37 deaths reported in 1935, 3 occurred in January, 2 in
March, 2 in Aprl, 2 in May, 1 in June, 7 in July, 5 in August, 2 in
September, 8 in October, and 5 in November. In the period July 1
to December 31, according to the records of the State health depart-
ment, the number of cases reported was 320 and deaths 27, making a
case fatality rate of 8.4 percent.

Age Distribution

The distribution of cases and deaths from poliomyelitis reported in
Kentucky in 1935 among persons in different age groups was as
follows:

TasLe 2.—Number of cases and deaths reported as due to poliomyelitis in Kentucky,
1935, by age groups

5 Qo Appraoxi-
= ase fatal- | mote case
Age in years rj;';:ﬁh;r &ﬁgﬁg; ity r_:a'}g per inﬂllﬁlﬂ['ln;]
pr 5

population
e s o rpaos L s 141 21 4.0 48
B L e ot e B o il i a5 i 7.4 30
T e s 54 & i 0
e e e i i o o B 21 3 14. 3 B
veriﬂ____ 12 1 o] 1
Lo Lai T SR B S ST AR R e L S e T 5 [T} 1T | ¥
1 ] el e ey Tt A28 i 11.3 12

Of the decedents, six were under 1 year of age—one 11 months,
one 8 months, one 7 months, one 6 months, one 3 months and 9 days,
and one 2 months and 22 days. The oldest was 26 vears of age.
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Seasonal Prevalence

The seasonal distribution of reported cases in the 9-year period
1927 to 1935 is shown in table 3.

TasLe 3.—Reported cases of poliomyelilis in Kentucky by months in the 9-year
period 1927-35

| Year
MMonth |

i 1937 Hlﬂﬂ; T30 | 1930 | 1931 | 1932 | 1933 | 1984 | 1935 [ Total

| |

|
£ L] e S e e L e o P ot 1 4 @ L] 1 i 5 4 i o
il af gh i s T RELAT B S L] 2 1 L] 1 ] 2 2 LI} 17
R R R e e T 2 3 i 1 1] 0 1] 2 2 10
2 Ny 7, | e ] e e S A e B S 1 2 1 1 11 2 1 1 2 13
1T R R e S e, 1 1 i 0 1H | 1 4 i ) 0
I e T LR T N S 1 2| o 0 2| 2 i 2 9 11
P e e B o e S T [ 7 7] 0 1 0| 5 5 17 43 H5
LT ) - s S e g SR g e S R - For] 1 2 | 4 4 23 114 201
2 e e e Pt e G L s (S 11 5 1] 2 & & 11 ad a7 16
03 [ v SR R R R e o el S i 1 11 4 B i ) 41 152
N Oy D e B e I e b s Sl | 2 3 ] i3 7 5 14 21 a7
|3y ] o] 1 e e L R S L LR S | L nl 1 4 2 3 0t 0 4 42
1)) ORI s a - o il o N T O l 1| 27| 30| 52| 44| 18| 32| =60

133 of these were n Daviess County.
1 1ol these wera In Daviess Connty.
3 15 of these were in Mauidison County.

It appears from the data in this table that the annual period of
especially high incidence of the disease is that covered by the months
of July, August, September, and October. A careful and thorough
check-up on the diagnoses throughout each of the 9 years probably
would have accentuated the seasonal distribution.

Geographical Disiribution

Figures 1, 2, and 3, show the distribution by counties of reported
cases in the calendar years 1927, in 1934, and in the period July 1 to
December 31 of 1935, respectively. These seem to have been the
3 vears of highest incidence of poliomyelitis in Kentucky since 1920.
The difference in geographical distribution from year to year is
striking. In 1935 there were three main centers of incidence—one
in Jefferson County including the eity of Louisville, one in Daviess
County, and one in a group of five adjoining counties, Grayson,
Edmonson, Warren, Barren, and Hart. All of these centers are in
8 section about 80 miles in diameter extending from the middle of
the State westward, and from the Ohio River on the north nearly to
the border of the State on the south. In the eight counties—DBreckin-
ridge, Bullitt, Butler, Hancock, Hardin, Larue, Meade, and Ohio,
with an aggregate population of about 108,000—separating these
three centers of high incidence, only 15 cases were reported from July
1 to December 31. In the same period the incidence rate of reported
cases per 100,000 population was 38.6 in Daviess County, 42.5 in
Jefferson County, 64.3 in Grayson County, 67.7 in Warren County,
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and 95.7 in Edmonson County. Though the incidence rate was lower
in Jefferson than in several of the other counties that county furnished
approximately 50 percent of the total cases reported in the State
during the period of the outbreak of 1935.

In 1934 the distribution of reported cases was very largely in the
eastern half of the State, but in the epidemic period of 1935 this
section appeared nearly free from localized poliomyelitis causation.

Of six eases reported in the summer of 1935 in the southeastern
section of the State (three in Bell, one in Letcher, one in Perry, and one
in Pulaski County) thoroughly studied after being reported, five were
found to present no symptoms nor signs strongly suggestive of
poliomyelitis, and the one remaining, a frank case with typical paral-
ysis, was in a child who, during the period between 10 and 15 days
before onset of illness, was on a visit in a region in North Carolina
where the disease was prevailing. Of the 120 counties in Kentucky,
not a case was reported in any of 73 in the period July 1 to December
31, 1935.

Chronology and Intensity of Outbreak

Table 4 shows by counties and by weeks the number of cases
reported as poliomyelitis and the case-incidence rates in Kentueky
in 1935. The basic data in this table are from the records of the
State Health Department.
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The earliest cases reported in the outbreak period were in Kdmon-
son, Grayson, and Warren Counties. The development of cases in
Edmonson County was over by the time the outbreak began in
Louisville, and the reporting of eases in outbreak proportion was
about a month later in Daviess County than in Jefferson County.

In the epidemic of 1935 the incidence rate of reported cases was
much lower in Kentueky than in Virginia and North Carolina, and
was much higher in Kentucky than in the other neighboring States.

Table 5 shows the records as published in Public Health Reports
of cases reported by weeks from December 30, 1934, to January 4,
1936, and the case incidence rates in Kentucky, North Carolina,
Virginia, Tennessee, West Virginia, Missouri, Illinois, Indiana, and

Ohio.
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Figure 4 shows the chronology of the reporting of cases in Kentucky,
North Carolina, and Virginia.

IFrom these data it appears that the outbreak in Kentucky began
about 2 months later than that in North Carolina and about a month
later than that in Virginia. The peak of reporting was reached about
September 5 in Kentucky, June 25 in North Carolina, and August 1
in Virginia. The decline in reporting began about September 10 in
Kentucky, July 10 in North Carolina, and August 10 in Virginia.
In all three of these States the time of reporting cases averaged about
1 week subsequent to the onset of disease. For the whole period
of the epidemic the case incidence rate in Kentucky was a little over
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FiGURE 4. —Cases of poliomyelitis reported by weeks in Kentucky, North Caroliza, and Virginia from
December 30, 1934, 1o January 4, 1936

half as high as that in North Carolina, less than half as high as that
in Virginia, and nearly four times as high as that in Tennessee.

Method and Extent of Obtaining Epidemiological Histories of Cases

Visits were made to about 58 percent of the affected homes in the
State with a view to obtaining all data regarding the cases which
were thought likely to throw any light on the situation. Realizing
that little or practically nothing is known about the epidemiological
factors in the causation of peliomyelitis, a serious and consistent
effort was made by the fact collectors throughout the studies to remain
open-minded and broad-minded regarding the problem. The follow-
ing ease record form was used in taking the histories:
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Poliomyelitis— Epidemiological case record

[ h [ S S BT 1y S P Locality.... Case No......
LT T, e e P sy ] P S e R e R R S B Y
2.y VRIS, memuue ey 1T TR A SR S 1 S W
Nationality of patient .. .. ..._._father .. ... ... mother_ . o=
Location of residence at onset o e e
How long resident there? _____________. I commUBity? - -ccmmmmroraneana=
Previous residences within 3 months of onset - _ _ ____ o aaaa-

Visits away from home within 30 days of onset (place, duration, and travel—

I R O = o s o e e e e e e e s R o

e o i o e e e i e e e e e T e e ) e ey S i — g

Name and address of patient’s pavents _____________________ . ______
Attending physiclan _ - oo oL e [ T e e e e S S
Date first symptoms __ . ______._ What weredtheyl oo - __h oo
Date of paralysis (if any) first noticed .. .ooo.... What parts? - oo
Subsequent ecourse of case todate .- .. ____. Spinal puneture .. _.____
Wlian = s Result of examination of Auvid ______________________
Previous illnesses of patient (character and dates) o ..____
Tonale® wos i cusion = Frequentaore throatl < ool e e L
Recent open sores _____ - Foul mouth ______ Boilg: =22 002 Discharge from

ears__...... Prophylaxis: Removal (date and where) . oo . __ ...
Isolation __.__. Efficiency - .__._ Immunization of other members of family

Other members of houschold

Age Sex Relation to patient ﬂm":ﬁﬁ“ﬁﬁﬁmr Illness within 3 months
Bervants: Places of abode ___._ e R L e il e S RS
Other members of household who ever have had suspected or positive cases of

polpmyalifEE s e s e s e he T e T
Patient’s occupation ____________ S P School attended within 30 days

3] il e R el 2 1 [ oy At ol it ot e A p S e
By others in family: Grade ___________________. ] 1 e e e e g

Contact with. ........| Definite case | Suspected case | Infected dis- | Peoplefrom in- | General publie
trict by visit | fected district

e e | T |y e
T | e e R e S ek

e L T L L L T
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Personal history of patient:

Notable differenees from other children in family with respect to:

(a) General health'. . ..__. ) Reteofgrowth. ... - ..
(o) Complexion. .t i - (d) Bodily structure. _ ... _____
(¢) Bhape of eyes_ ________________ () Cutting of teeth_ _____________
(g) Bpacing of teeth_______________ (k) Phyeical activitr o .
(7) Bleeping habits ___ . .. e 0 1. et it S, e
(k) Constipation. -c-cccocccooooca B Indigeation. - ccec o s o
(m) Freqguent colds. ccccccccccaaaaa {n) Paver blgbergsccccacaaaanaaas
(o) Vaceination against: Smallpox (vear)..........; diptheria (year)
.......... : typhoid (year) oo .o __.

Water used for drinking 30 days prior:

Sources. - ._----- i | ey prineipal_ - ____-__ occasional . . _____
Milk (how used) e ccvcccuan- Sources: Sole..veececaa- principal. - ccccaaac

peeamenal. e 1T e e L SR || e
Iee cream. ... a1 e el Y C e e B, e S Sy T

et [ e Sl SR i gl i B8 g s BN 0 B W WD S S
Butter_ __._ . BOUrCes

Maoate (kinds sl BoNToRE) . o el cecerec—v bt ae e

fasa=

-

.

(i) A Home et d e s Lal e

---------------- N N N R

= ———— e e

.

(B) Away from
home.

B e e P o Bt e et e R e

EEEE e m

R A S e B LR g e e e e e e el i

Remarks

Environment

Neighborhood: General charaeter ... __.__. Population

I S Y e

Residence: Strueture .- structural condition . ... ECTEENINE - e . YL

Cellar or basement _ ... used for what? .._. Floor;: Cement _.____ board ...
Barth ..

T e i well shaded ______ character of trees __ ________. ST, | o | b

Standing water in or near-by yard
Outhouses on premises

Ll e A g i I e I S Vi it i ekt ]l e 1

Exereta disposal: Sanitary ______ insanitary . _____ Water closet: Indoors . _
Yard Privy ______ ype oo distance from dwelling __________
Garbage disposal: Stables: On premises ... _.._._. adjoining - coccecmeeaen

Distance nearest

S
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Animals and fowls on premises (kind) - ccocomcmcoccccmccdacccmcemmmsmmmaan
Azanciation With Aanimals o e e e ee s sEEAS e —————
Sickness or death of animals or Towls recently ___ o eeaano
Are horses, ecows, sheep, or other animals herded by premises frequently? ________
TR T i [ ol P o e S et O S R ST S s SN TN L 15T ) Wi 0N P B e
General eleanliness of premises: Execellent .. ... gootl _=-:c fait..--Ts - poor - -
Prevalence of insects: Houseflies ___.__._, stomoxys ______ , fleas - ... , INos-
quitoes . ._.. ; honeybees _____., wasps _____._ , ants (in house) ______ .
roaches __ . _._, small biting flies (or gnats) ______ ,andflies . _____ , large blue
or gray flies ______, horseflies ______ , any other insects unusually prevalent
thisvear ______ , frogs, repiiles, or fish in yard or any place nearby dwelling .. - ..
probability and evidence of rat infestation .____. » probability and evidence

of mouse infestation . ....
Remarks
Loeal health officer’s opinion of:
Correctness of diagnosis of case investigated - - .o .......
Otherposttitve foased: s I Pamily: e oot D e Sl e et
In immediate neighborhood oo oo eeeaoas

duepectad cxmens 0 TRl o o e L e i SR

In immediate neighborhood - . - oo eeas

Especially notable eonditions in sitvation ___________________________.______
Persons interviewed (relations to patient) _ o _____. e e
Their opinion of causation of case o oo oo oo oo iiaoooaoo et e
Date of imvestigatlon Investigator

Painstaking and patient efforts were made to obtain as accurately
as possible the data called for by this form for every case intensively
studied. Most of the visits to affected homes outside Jefferson County
were made by the author and Dr. F. C. Campbell, an epidemiologist
and pediatrician of the State Health Department, traveling together.
In visiting the homes in each county they usually were accompanied
by the health officer or a health nurse of the county health department.
In Jefferson County outside Louisville most of the case histories were
obtained by Dr. Campbell. In Louisville most of the case histories
were obtained personally by the author accompanied by the he lth
officer, the epidemiologist, or a specially detailed health nurse of the
eity health department. The histories of the cases reported after
September 20 were obtained by a city health department nurse alone
who was trained thoroughly in the epidemiological technique. In
all of the localities in which the intensive studies were made the fact
collectors worked in close cooperation and employed practically
identical methods in obtaining and recording the data.

Epidemiologieal case histories were obtained by home visits for a
total of 184 cases distributed by place of residence of persons affected
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as follows: 16 in Warren County, 10 in Edmonson County, 6 in Grayson
County, 3 in Muhlenberg County, 1 in Barren County, 1 in Hardin
County, 1 in Hart County, 1 in Carter County, 1 in Boyle County,
1 in Letcher County, 3 in Bell County, 1 in Pulaski County, 1 in
Fayette County, 17 in Jefferson County outside Louisville, and 121
in the eity of Louisville.

Findings in Warren County

Detailed studies were made of 16 of the 17 cases reported as polio-
myelitis between July 6 and August 24 in Warren County. The
history of 1 of the 17 cases could not be obtained because the family
had moved away. Of the cases studied, 8 were among persons resid-
ing in Bowling Green, a city with a population of about 13,000 located
near the center of Warren County and on the main line of the Louis-
ville and Nashville Railway, and 8 were among persons residing in
the county outside the city. One of the city cases proved to be tertian
malaria without symptoms or signs suggesting poliomyelitis. One of
the county cases was in a child who had come from his home in Nash-
ville, Tenn., about 4 days before onset of a slight febrile attack, on
August 10, which continued for only a day or two and was not
followed by any sign of paralysis or localized muscle weakness,
Another county case was in a child who, 2 days before onset of
systemic symptoms on July 14 followed by typical paralysis on
July 17, had come from a visit of 3 weeks’ duration in Michigan.

Detailed epidemiological histories were obtained for the 13 re-
maining cases—11 with definite paralysis and 2 without paralysis but
with suggestive systemic symptoms—which appeared to be of local
origin. All of the 13 cases were in white children. Of the seven city
cases four were in males and three in females. All of the six county
cases were in males. Of the seven ecity children, one was between 3
and 4, one was between 4 and 5, two were between 5 and 10, and
three were between 10 and 15 vears of age. Of the six county children,
two were between 1 and 2, one was between 3 and 4, one was between
5 and 10, and two were between 10 and 15 years of age. Thus the
age range of the city children was higher than that of the county
children. The dates of onset of systemic symptoms and of paralysis,
if present, in the 13 cases were as follows:

TaBLE 6.—Time of onset of symploms and of paralysis in 13 cases

City case no. Omset | Paralysls I f County case no. Onset |Paralysis
gt PIE LI R PSR B R | [ e e R S B July 2 | July 27
L IO e R T P T e e e T B, S | L e SR et July 24 Do,
3. e o e e i | O O B e e e e G RIS A L RV R LI
e T e Tl e O |1 11T T :hzuue.|| . o idae B e e s e Aug. B | Aug. 13
A DR S R TR e T e T e 1 B Bl | [, e s g S S i Aug. 10 | Aug. 14
.. R e e s Wy T T T | [ RS e S R e e g, TR P Aug. 13 | Ang. 18
Taa Sisrermam e iR Tk - | Nona
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The chronological sequence suggests the possibility of the disease
having spread from the city into the rural communities of the county.
Offsetting such a possibility, however, is the fact that the outbreak in
an adjacent county to the north, Edmonson, which is a strictly rural
ecounty, antedated the outbreak in Bowling Green.

Geographical distribution. —All of the city ecases developed at resi-
dences on or within two blocks of College Street, the main thorough-
fare of the eity and a main hichway between Nashville, Tenn., and
Louisville, Ky., running north and south through the middle of
Bowling Green. Two of the residences were near the north end, two
near the south end, and three were one to five blocks apart within
this zone, which is four blocks in width. Two of the cases were in
one residence, the onset of systemic symptoms in the first case being
on June 29 and in the second case on July 6. In the second case the
general systemic svmptoms were highly suggestive, but there was no
paralysis nor sign of loealized muscle weakness, and the spinal fluid
was not examined.

The six county cases were in residences widely scattered in rural
(mostly rugged and wooded) neighborhoods, no two being within 5
miles of each other. In their order of occurrence, one of the cases
was at an isolated residence about 10 miles west from Bowling Green,
one at a residence on the Louisville highway about 4 miles northeast
from Bowling Green, one at a farm house about 10 miles southeast
from Bowling Green, one at a farmhouse about 12 miles east from
Bowling Green, one at an isolated residence about 12 miles northwest
from Bowling Green, and one at a secluded country residence about
7 miles south from Bowling Green. Only two were at residences on
or near a main highway.

Environmental conditions.—Four of the seven ecity cases were in
residences located on the outskirts of the city where the surroundings
were more rural than urban in general character. Of the six resi-
dences in which the cases occurred, five were in good and one in
rather poor structural condition. In one there was a cellar and in
each of two a basement; all were provided with indoor flush water
closets. At five there were stables for horses or cows, or both, on or
within a few hundred feet of the premises. All were on or near streets
through which beef cattle on the hoof were herded or were brought
into or carried through the city on trucks or railway freight cars.
Kept on the premises were horses at one, cows at one, dogs at four,
cats at two, canary birds at two, goldfish (in ponds) at three, and a
pet skunk at one. Reported as frequent and more or less numerous
visitors in the houses or on the premises were fleas at one, ants at
three, roaches at four, rats at three, mice at five, and Musca domestica,
Stomozys caleitrans, mosquitoes, and English sparrows at all during
the 30 days prior to onset of the cases.
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Of the six residences in which the six county cases occurred, one
was a log eabin in poor struetural condition without sereening, three
were frame houses in poor structural condition without screening,
and two were frame houses in fairly good struetural condition but
with inadequate sereening. At four there were no privies, the nearby
woods being used for deposit of the excreta on the surface of the
ground, and at two grossly insanitary open-back privies were in use.
At three there were ponds of standing water within a few hundred
feet of the dwellings; at five the yards were well shaded—maple,
poplar, elm, oak, and cedar predominating as the shade trees—and
at two there were peach trees in the vards. At three there were
stables on the premises; cows were kept on the premises at five,
horses at two, chickens and dogs at all, and eats at three. The
general cleanliness of the premises was poor at three and fairly good
at three; house flies, stable flies (stomoxys), and mosquitoes were
numerous at all, horseflies at five, fleas at three, honey bees at four,
wasps at three, ants (in the house) at one, roaches at one, and small
biting gnats at four. There was evidence of infestation of the premises
by rats at four, by mice at four, and by English sparrows at all. At
one of the affected homes chickens on the premises were reported to
have been sick and dying from some sort of diarrheal disease during
the 2 or 3 months before the onset of the case of poliomyelitis, and at
another it was reported that at neighboring homes within a radius of
a mile of this home three dogs had become ill with paralysis of the
hind legs at about the same time that the case of poliomyelitis
developed.

Visits away from home neighborhood.—Of the seven eity children
affected with the disease, three had been away from Bowling Green
within the 30 days prior to onset of illness. One 12 to 15 days
before the onset had spent 3 days at a country home about 6 miles
southwest from the ecity. There was no history of a case or of a
suspected case in the family visited. One about 3 weeks and again
about 2 weeks before the onset had spent a day and night at a eamp
on Barren River about 10 miles from Bowling Green. The other
child in the camping party remained well. One had been on a visit
of a few hours in Louisville 3 days before onset of illness. Of the
six county children affected with the disease, three had not been
away from the immediate home vicinity and three had been on one
or two visits of a few hours' duration each to Bowling Green within
the 30 days prior to onset of illness.

Swimming.—Of the seven city children, five had been in swimming
within 30 days prior to onset of the illness—three in a chlorinated
pool in Bowling Green, and two at about the same place in a creek
near the city.
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Of the six county children only one had been in swimming within
the 30 days before onset of illness. In that case the swimming was
in a creek near the child’s home.

Water supplics.—Of the =even city children, four had drunk water
only from the city public supply and three had drunk water princi-
pally from the city supply and occasionally from country wells or
springs during the 30 days prior to the onset of illness.

The water used for drinking by the six county children was solely
or principally from individual home springs (by three), wells (by two),
and a cistern (by one). All of these home water supplies were of
doubtful sanitary quality.

Food supplies.—Most of the children affected had eaten within the
30 days prior to onset of the illness rather varied diets including
meats (bacon, beef, and chicken) and vegetables and fruits (cooked
and raw) from a number of different sources (public or private). All
13 has used milk as a beverage.

All the milk and butter used by the 6 county children was from
private sources (family or neighbor). Only two of the county chil-
dren has eaten any ice cream except that which was homemade, and
the ice eream eaten by these two was from two different public sup-
plies in Bowling Green.

Four of the seven city children, furnishing the first cases in the city
series, had eaten ice cream and butter from one dairy company, all of
whose supplies were said to have been pasteurized and to have com-
posed about two-thirds of the total supplies of ice cream and butter
distributed in the eity. Those same four cases were in children who,
during the 30 days prior to onset of illness, had drunk raw milk regu-
larly and almost exclusively from one small supply with a daily dis-
tribution of about 20 gallons, composing only 1.5 percent of the total
milk supply distributed in Bowling Green in July and August 1935,
No two of the other three city children affected with the disease had
used milk, butter, or ice cream from any one supply.

Possible predisposition.—Four of the seven city cases and five of the
six county cases were in the youngest members of the affected house-
holds. Besides the patients, the total number of children under 15
years of age in the households was 19, and of these one, aged 7, had
had poliomyelitis in 1931.

Of the 13 children affected, 11 were said to have been very active
physically, more so as a rule than the other children in the families;
5 had had frequent colds or sore throat; in 5 the upper incisor teeth
were more or less widely spaced; 4 were underweight; 2 had eyes ap-
proaching the mongoloid type, and within the 8 months before the
onset of poliomyelitis 2 had had boils, 1 diseased tonsils, 1 chicken-
pox, 1 smallpox, and 1 German measles.

Pergonal econtact.—The father of patient no. 1 in the city series had
an attack of dysentery, with fever and blood-streaked stools, during

0639 2—30——i
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the 2 weeks before the child developed poliomyelitis. The mother of
this child 22 years before, when 4 years of age, had what was probably
a case of poliomyelitis. This family consisted of three persons. The
father was a shoe repairer.

The home in which cases 2 and 4 of the eity series developed with
onsets June 29 and July 6, was visited for 2 or 3 days beginning June 1
by a relative who had come immediately from Raleigh, N. C. The
visitor was not ill at the time and had had no recent indisposition.

Cases 7 and 8 of the city series were in two children who sat next
to each other in school until the school term ended on July 12, but
thereafter had no association with each other. The onset of case
no. 7 was on July 25 and that of case no. 8 was on July 28.

Case no. 1 of the county series, with onset on July 23, was in a child
18 months of age living in a remote rural home with her father and
mother and a sister 3 vears of age. This child was away from home
only once within the several months before the onset of illness.
That was on a short vizit to Bowling Green on July 13. On the way
to the ecity this child with her mother and sister stopped for about a
half hour at a neighbor’s home where at the time another child,
aged 3 vears, was visiting. This child had returned the day before
from a trip to Michigan, and developed systemic symptoms of
poliomyelitis on July 14 and paralysis of the left leg on July 17.
The several other young children who on the same oceasion were in
the home with the child from Michigan remained entirely well.

Except for these instances, no evidence was obtained of a common
source of infection for any two cases or of direct or indirect personal
contact between diagnosed cases, suspected cases, or possibly infected
persons.

Preventive measures.—The children with diagnosed and reported
cases were quarantined at their homes. The county health depart-
ment solicited practicing physicians, school teachers, and other
responsible persons throughout the county to report promptly any
cases diagnosed or suspected of being poliomyelitis.

A schoolboy in one of the rural schools became ill with headache,
fever, and vomiting, while at school on August 1. He developed
paralysis of the legs on August 6. The case was reported to the
county health department on August 11. The school was closed for
1 week beginning August 12 and then reopened. The other children,
about 55 in number, who attended that school were observed closely
for the following month, but none of them nor any other person in
the immediate neighborhood was found to present symptoms of
poliomyelitis,

Findings in Edmonson County

Edmonson County is a strictly rural county with hardwood timber
regions and small farms covering most of its area. There are several
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small villages but most of the population totaling about 11,500 is in
rather sparsely settled rural neichborhoods. Brownsville, the county
seat, 1s located near the center of the county.

Not a case of nor a death from poliomyelitis was reported in this
county in the 5-year period, 1929-33. In 1934 two cases and one
death were reported. In 1935 not a case was reported in the first 6
months, but in the period July 1 to July 27 eleven cases were reported.
These cases and those in Bowline Green in Warren County, the
adjacent county to the south, composed the earliest groups to be
reported in outbreak proportion in Kentucky in the epidemic of
1935. The outbreak in Edmonson County terminated early and
quite abruptly. Although the personnel of the county health
department, the practicing physicians, the school teachers, and many
other responsible citizens were remarkably vigilant, not a case diag-
nosed as or even strongly suggestive of poliomyelitis was found in
the eounty between July 27 and December 31. The observation of
the children of school age was thorough. All of the grade schools
except one were opened on July 15 and continued open for several
months thereafter. The exception was the school in an industrial
settlement where the children, though not attending school, were
observed closely. The enrollment of the 42 grade schools which
were open was about 2,500. The seven high schools in the county
were opened on August 12. One of the cases in the outbreak was in a
child who had the onset of illness while at school. That school was
attended by about 60 children, most of whom were under 10 years of
age. The school was not closed. None of the other pupils attending
it became ill with symptoms suggesting poliomyelitis within the next
several months.

Notwithstanding the comparatively short duration of the outbreak
in Edmonson County, the case rate incidence was higher in this
county than in any other county of the State in 1935.

The following are some of the data obtained regarding the 11
persons whose cases were reported between July 1 and July 27, in
the order of occurrence of the cases:

TasrLe 7.—Cases reported in Edmonson Counly between July 1 and July 27, 1935

Onset of | . Dyirect personal contact
- ) . Approximate location with—
Case no. 31;;*.‘3}3_“’ B ‘:‘1?‘}&:';"3 "’;,ﬂ;' Sex of home in relation

| “toms to Brownsville Dingnosed | Snspected

| casg it
1o} Jupa # [ June 1 4 | Female....| 5 miles south.......... - e
- SRR B ER 1 b T () [ T Wl _do._____ 6 miles sonth__________ -t +
R —— R R R 1351, _do.... --| 10 miles southeast ... - -
" e B | June 29 | July 1 234 Male ... G mikes northwest. .. .. - -

Bl .| June 30 (7} 2 |._.do......| 4 miles zoutheast. .___. () ("
- R SR S | 1 LA T 1 L 17 | Female....| 15 miles southeast..... - -
ik cenea| July 5| July 7 6lg| Male......| 3 miles northwest. . ... - -
8. JJuly 9| July 9 1 | Female....| 12 miles southeast. .. .. - 4
Beccmcnecenaa| July 10| July 24 | 3 | Male......| 15 miles north......... - -
| [] e e July 16 | July 18 4 |ec-do-. .| 2mileg porth. ... - -
11. e | July 19 | July 22 7 | Female ___| 8 miles north____.__.__ - -
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Visits were made to the affected homes and detailed epidemiological
histories were obtained of all of these 11 diagnosed and reported
cases except no. 5. The home at which ecase no. 5 oceurred was
quite isolated in a wooded country more than 2 miles from a road
traversable by automobile. All of the cases were in white children
who had lived from birth in Edmonson County and whose parents
without exception were native-born Kentuckians.

Besides these cases, two cases were found in the course of the
studies which very probably were cases of poliomyelitis. These two
suspected cases are designated for convenience in this report as
case A and case B,

Case A was in a girl, aged 4 years and 8 months, the youngest
member of a family of eight, including her father and mother and
five brothers. Four of the brothers were under 15 years of age. No
other member of the family was ill within 2 months before or after
the occurrence of the case, and none had ever had poliomyelitis.
The onset of the systemic symptoms (headache, fever, sore throat,
and neck stiffness) was on April 15. Paralysis of the left leg was noted
on April 18. The case proceeded to complete recovery, evidence of
the paralysis disappearing by about May 12. The parents stated
that this girl had measles and whooping cough in 1934 and German
measles in February 1935. The home was located about 6 miles
south from Brownsville and about one-half mile from the home at
which case no. 2 of the reported series oceurred. The dwelling was
well sereened and otherwise in good structural condition. The privy
and the well were of sanitary type. The premises were quite well
kept. On the place were horses, cows, and chickens. Flies (house,
stable, and horse), mosquitoes, fleas, rats, and English sparrows were
rather numerous. Food supplies were nearly all home produced.
The girl visited frequently at her grandfather’s home, which was
about a half mile away. There sanitary conditions were poor and
in the yard where the family and the visitors spent much of the time
in fair weather Stomorys caleitrans were very numerous and pestif-
erous. A number of chickens on this place died from what was
called “limber-neck” (probably botulism) during the period April 1
to June 1. While visiting at her grandfather’s the girl, both before
and after her attack of illness with the paralysis, played frequently
with a number of other children, including those subsequently
developing eases 1 and 2 of the reported series with onsets on June
9 and 11, respectively. This girl just after developing the paralysis
attended a neighborhood church meeting at which there were many
other children, but no evidence was found of any infection having
been spread by her on that occasion. This ease is of partieular
interest because it appeared to have been the first case of poliomy-
elitis that developed in the county or in that regzion of the State in
1935.
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Case B.—This case was in a white girl, 10 years of age, who lived in
a home located about 13 miles southeast from Brownsville at a june-
tion of two highways, and at which a small country store and a gaso-
line filling station were operated. In the family were 2 other children
each under 10 years of age. No other member of the family had been
indisposed within the 6 months prior to the date of the inquiry (cn
Aug. 8) and none had a history of ever having had any illness suggestive
of poliomyelitis. In this ease the onset of systemic symptoms was on
April 26 and paralysis of both legs was noticed about May 1. The
paralysis disappeared about May 20. The only one of the reported
eases with a history of any association, direct or indirect, with this
child was no. 8 in the reported series, which case was in a baby who
was in the store at the home of case B once about 3 weeks before onset
of her illness on July 9.

The following data apply to the 10 reported cases whose detailed
epidemiological histories were obtained.

Geographical distribution.—Except cases 1 and 2, which were in
children closely connected by family ties, no two cases were in homes
within 2 miles of each other. The homes were seattered in different
rural and mostly remote, sparsely populated neighborhoods, only one
being on or near a main highway. No two cases occurred in one
home.

Environmental conditions—Of the 10 residences, 2 were leg cabins
in poor structural condition without sereening, 3 were frame houses in
poor structural eondition without sereening, 3 were frame houses in
fairly good structural condition but without sereening, and 2 were
frame houses in good struetural condition and well sereened:; at 5
there was no toilet of any kind, nearby woods being used for deposit
of excreta on the surface of the ground; at 4 grossly insamitary open-
back surface privies were in use, and at 1 there was a sanitary pit
privy. At six of these homes there were ponds of standing water on
or within a few hundred feet of the premises; at eight the yards were
well shaded—oak, maple, beech, hickory, cedar, and apple predomi-
nating as the shade trees. At eizht there were stables for horses or
cows, or both, on the premises, and at one there was a stable about
300 feet away on a neighboring place. On the premises were cows at
eicht, chickens at seven, horses at six, hogs at five, a pet squirrel at
one, eats at six, and dogs at eight. The general eleanliness of the
premises (except for excreta disposal) was good at four, fair at four,
and poor at two. House flies and stable flies (stomoxys) were numer-
ous at all, mosquitoes at nine, horseflies at nine, fleas at six, wasps at
seven, ants (in house) at seven, roaches at four, small biting gnats at
eight, “sweat bees’ at three, honey bees at one, ticks and chiggzers at
two, frogs (in yard) at seven, rats at eight, mice at eight, and English
sparrows (on premises) at all. Two of the cases, nos. 1 and 2, were
in children who during the 30 days prior to onset of illness were in
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contact with chickens which were sick and dying from “limberneck”,
one while visiting at her grandfather’s and one both at her own home
and while visiting at her grandfather’s. At the home of another
patient, case no. 3, with onset June 20, there was a pet squirrel which,
after an illness of several days with paralysis of the hind legs, died
about May 30.

Visits away from home neighborhood. —Only two of the cases were
in children who within the 30 days prior to onset of illness had been
out of their home neighborhoods. Four had not been off the imme-
diate home premises within such period. The two children who bhad
been on visits out of their own neighborhood, interestingly, were
cases no. 1 and no. 2. Each was in Bowling Green for a part of a
day, one about 7 days before onset of illness, and the other about 20
days before onset of illness. The only food either ate while in
Bowling Green was ice eream which they both ate at the same place.
The ice cream was from the same source as that of which four of the
Bowling Green children with cases of poliomyelitis had partaken
within the 3 weeks prior to onset of illness.

Swimming.—Only two of the affected children, those with cases
nos. 6 and 10, had been in swimming within the 30 days prior to
onset of illness. The swimming ponds used by them were in differ-
ent vicinities.

Water supplies.—Excepting cases 1 and 2, which were in children
who had drunk water at their grandfather’s home and in Bowling
(Green, no two of the cases were in children who had drunk water from
the same source. Of the 10 homes, the supplies were obtained from
open dug wells at seven, unprotected springs at two, and from a
bored well at one.

Food supplies—Excepting’ cases 1 and 2, no two of the cases were
in children who had eaten food at the same place. The diets were
mainly of home produeced foods and were quite varied, including meats
(mostly bacon and chicken) and vegetables and fruits (cooked and
raw). All of the cases were in children who used raw milk (home or
neighborhood produced) as a beverage.

Possible predisposition—8ix of the cases were in the youngest
members of the affected households. Besides the patients the total
number of children under 15 years of age in the affected households
was 22. In one of the households an unecle of the patient had an
attack of paralysis in 1910, when 2 years of age, and continued lame
thereafter. No member of any of the other households had had
previously an illness suggestive of poliomyelitis. Of the 10 children
affected, 5 were said to have been very active physically—more so
as a rule than the other children in the families; 1 had had frequent
colds and another had had frequent attacks of tonsillitis; in 4 the
upper incisor teeth were widely spaced ; 2 were underweight. Within
the 8 months before onset of poliomyelitis four had had measles, one
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German measles, one fever blisters, and two otitis media. Imme-
diately before onset of poliomyelitis one had had severe prickly heat,
one impetigo, one infected chigger bites, one had been given typhoid
vaceine, and two sustained slight injury from falls.

Personal contact.—Cases 1 and 2 were in children who during the
30 days prior to onset of illness were associated frequently and
intimately with a child, ease A. convalescing from an attack of illness
which very probably was poliomyelitis. In case A the onset was on
April 15 and recovery appeared complete about May 12. Onsets of
cases 1 and 2, respectively, were June 9 and June 11. If the infection
in these two cases was contracted from case A, either the ineubation
periods were long or ease A earried the infection for some time after
recovery. If the infection in case 2 was contracted from case 1,
the incubation period of case 2 apparently was short. In the family
of case 2 were 3 other children, 3, 5, and 7 years of age, all of whom
remained entirely well. The father of case 2 had several attacks of
diarrhea in May and June. The history of direct personal contact in
this group of cases stands out in interesting contrast with that of case
1 of the Warren county series.

In the household of 10 persons with case 4, an aunt and an unele of
the patient, 30 and 20 vears of age, respectively, had attacks of acute
tonsillitis for several days beginning about 3 days after the onset of
the case of poliomyelitis.

The baby, with case 8, about 3 weeks before onset of illness was
for a few minutes in a store located in the home in which case B
was then convalescing from a probable attack of poliomyelitis (with
onset about April 26). Whether or not the two children on that
oceasion were in direct contact with each other could not be remem-
bered by the baby's mother.

A sister, 9 vears of age, of the child with ecase 10 had fever and
sore throat about July 7, lasting only one day.

('ase 11 was in a home in which a baby 1 year of age died on June
12 after an illness of 2 months duration attended with convulsions,
supposed to have been tubercular meningitis. Another child, aged 3
vears, in this family, had diarrhea for 3 days beginning about July 1.
The onset of ease 11 was on July 19. A post office was located in the
home and, interestingly, this child who had more contact with the
outside world than any of the other children stricken in the county
had the latest case to develop and to be found in the county.

Exeept for these instances, no evidence was found suggesting even
remotely the spread of the infection through direct or indirect personal
contact, or of the development of secondary, coincident, or antecedent
cases,

Preventive measures.— Although practically no measures, except a
sort of technical quarantine of the diagnosed cases, were earried out
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in this county with a view to preventing or controlling the infection,
the outbreak in Edmonson County continued for a much shorter
period than those in some of the other communities of the State in
which such measures were applied quite vigorously.

Findings in Grayson County

Grayson County ip its general features is quite similar to but is
somewhat more hilly and rugged than Edmonson County, the adjacent
county to the south. The population is about 17,000. Leitchfield,
the county seat, is located about 5 miles northeast from the center
of the county.

Not a case of nor a death from poliomyelitis was reported in this
county in the 5-yvear period, 1929-33.* In 1934, one case and one
death were reported. In 1935 not a case was reported from January 1
to July 20, but in the period July 21 to Cetober 12, 11 cases were
reported.

Detailed epidemiological histories were obtained of six of the
seven cases reported between July 20 and August 24. Some of the
data obtained are presented in the order of the occurrence of the
eases in the following table:

TABLE B.—Siz cases reported in Grayson County, between July 20 and Aug. 24, 1955
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Casge I.—This case occurred in the youngest member of a household of seven,
which included the patient’s grandmother G5, mother 35, father 34, brother 12,
brother 10, sister 7, and brother 4 vears of age, living in a poorly constructed and
poorly kept unsereened log cabin on a small farm in a sparsely populated rugged
and remote region. Distance from nearest highway about 3 miles and from the
Nolin River on the southern border of the county about 1 mile. Only eight
homes within a radius of & mile of this. Loeation of dwelling it low ground near
the mouth of a ravine between steep wooded hills. A ereek running through the
edge of the yard and earrying drainage from two other eabin home premises,
within a few hundred yvards upshed, frequently overflowed in times of rain flooding
the vard and the spring which with the creek furnished the water for drinking and
other purposes at this home., The premises were insanitary. There was no toilet
of any kind. Flies (house and stable), mosquitoes, fleas, ants, ticks, chiggers,
roaches, small biting gnats, horseflies, sweat bees, frogs, rats, mice, and English

f In the course of thess stidies in 1935, hewever, the whole-time ecounty health ollicer abtained histories of

5 cases at widely separated homes in the connty in 1931, 4 being near the southern border and 1 near the
center of the county.
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sparrows were frequent and numerous on the place. The domestic animals on or
ranging near the premises were dogs, cows, horses, and chickens. Most of the
chickens owned by the family had died from “limberneck’” during the several
weeks before the onset of the case of poliomyelitis. The family was on relief.
The fooids were home-produced mainly, and some were from the relief store. The
baby was ctill nursing, but was fed besides the mother’'s milk, beans, potatoes,
onions, apples, and buttermilk. She was undernourished and pale. The family
had little eontact with their neighbors or with other persons. The child with
poliomyelitis had not been away from home for months before the onset of the
illness. The main contact with the outside world was through a visit once a week
by the mother or the father to a country store about 2 miles away for relief sup-
plies.  As a sort of indication of the seeluded life of this family was the fact that
no member of the household except the grandmother had ever had measles. Off-
getting somewhat this fact, however, was the history that of the three elder children
all had whooping cough and scarlet fever in 1929, and cone had diphtheria in
1925. No member of the household exeept the baby gave a history of ever hav-
ing had any iliness suggesting poliomyelitis. All of the members of the household
had dyvsentery in the 2 weeks prior to the onset of the case of poliomyelitis. The
father had been indisposed for & month before with what he thought was a recur-
rence of malaria. The family with which this family was associated most and
almost exclusively was one of relatives including father, mother, and three
children living nearby. One of the children in that family, while living in another
neighborhood at a home on a highway in Edmonson county, had a typical case of
poliomyelitis in 1931 when 3 yvears of age.

Case 2—Developed in the youngest member of a family of six, including the
patient’s father 32, mother 28, and three sisters, 8, 5, and 3 years of age. A baby
brother was born on August 1, 2 weeks after the onset of the poliomyvelitis case.
The dwelling was a small unsereened one-room log eabin located in a clearing on
the side of o wooded hill about a mile and a half from the nearest highway, and
about 300 yards from the nearest wagon road. This home was about a mile and
a half by air line due west from the home in which case 1 oceurred. There was
no association direet or indirect between these two families. The premises were
insanitary. There was no toilet of any kind. The water supply was from a
spring which was exposed to contamination with human exereta and animal drop-
pings. On the premises were chickens, hogs, a dog, a ecat, and a cow, and flies
{house, stomoxys, and horse), mosquitoes, Aeas, wasps, ants, roaches, small biting
gnats, frogs, rats, mice, and wild birds (including English sparrows) were more
or less numerous.  Food supplies were mostly home produced and were supple-
mented with oceasional purchases from neighborhood stores. The family had
very limited eontact with the outside world. MNone of the ehildren had ever had
measles. The child with poliomyvelitis had not bean away from home for months
before the onset of the illness, and never had been outside the immediate neigh-
borhood. The father traveled about considerably in the neighborhood. A grand-
mother, who was a midwife, visited the home frequently. The two elder children
went on July 7 to a funeral in the neighborhood which was attended by a large
crowd. None of the persons with whom the affected child had been associated
had had, so far as was known, any direct or indireet personal contact with a
previous recent case of poliomyelitis. There was no illness of any kind in the
family within the 3 months before the onset of this case of poliomyelitis. None
of the near relatives of the affected child had ever had any illness suggestive of a
case of poliomyelitis. Among the interesting events which oceurred within a
period of 4 weeks at this isolated home were (1) the development of a case of
poliomyelitis on July 17, (2) the birth of a baby on August 1, and (3) the striking
of the house by lightning on July 14.  The lightning tore out a log from the side



32

of the cabin and caused rather severe stunning of all, the mother and the four
children, who were in the cabin at the time.

Case 3—In a schoolboy who in age was next to the youngest in a family of
eight, including the patient's father 51, mother 49, three brothers 25, 16, and 13,
and two sisters 19 and 6 vears of age, living in an old rundown, unsereened frame
dwelling on a rather poor farm located about two and a half miles from a main
highway and about four miles due west by air line from the home in which case 2
oceurrgd. None of the other 35 children of the public school attended by this
boy was stricken. None of the other members of the family had any illness
within the 3 months before the onset of his attack and none of them ever had had
poliomyelitis. There was no ease in his immediate neighborhood among persons
with whom he was directly or indirectly associated. He was at a funeral on
July 7 which was attended by the two sisters of the child who afterwards developed
case 2, but so far as was known he had no elose association with those ehildren on
that occasion. The sanitary conditions at his home were poor. There was no
toilet of any kind. The water supply was from a spring exposed to occasional
pollution. On the premises were horses, mules, eows, hogs, eats, and dogs, and
flies (house, stable, and horse), mosquitoes, fleas, roaches, rats, and mice were
more or less numerons. The vard in which the family spent much time on fair
dayvs was well shaded with oak, apple, and peach trees. The fruit on the peach
trees appeared to attract many birds (mostly English sparrows). In July and
August a number of chickens on the place died from “limberneck.” The food
supplies were almost exclusively home produced. During the 2 weeks prior to
onset of illness the boy had an infected (briar) wound of the foot and stayed close
at home, taking no meals elsewhere and having practically no direct contact with
persons outside the family.

Case 4.—In a boy next in age to the youngest in a family of eight, including the
patient's father 42, mother 39, two brothers 12 and 8, and two sisters 16 and 14
vears of age, and one sister 19 months of age, living in a fairly well constructed
and partly screened frame house loeated in Clarkson, a village with a population
of about 600. The nearest home with a previous case (no. 1 in the outbreak)
was about 11 miles by air line due south from this home. There was no history
of direct or indirect personal contact between case 4 and any previous case.
No other case bad been found in the village or in the vicinity thereof. No other
member of the family had had any illness within 3 months prior to the onset of
this case, and none of them ever had had poliomyelitis. The child when well was
very active and playved with a number of other children of the village. The day
before onset of illness he was at a picnic with a crowd of children, and on several
oceasions in the 3 weeks before he was on trips (by motor truck) to different places
in the general vieinity of his home, but on none of these was he, go far as was
known, near & home in which, there was a case of diagnoscd or suspected polio-
myelitis. The father's occupation was that of ice man. At the home an open,
insanitary surface privy was in use. The home water supply was from a cistern
apparently well protected from pollution. On the premises were chickens and
cows, and other cows and also horses were stabled or pastured nearby. House
and stable flies and mosquitoes were fairly numerous about the place. Milk and
milk products used by the boy were all from the home source. About 2 weeks
before the onset of his illness the boy had a bad fall, alighting on his head. The
symptoms in his attack were listlessness and stupor with inability to talk for 3
days. The paralysis was in the left upper eyvelid. The spinal fluid was not
examined. There appears room for doubt as to the correctness of the diagnosis in
this case.

Clase 5§.—In a preschool child in a family of 10, including the patient’s father 48,
mother 43, 2 brothers 14 and 12, 4 sisters 10, 8, 7, and 3 years of age and a sister
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11 months of age, living in a dwelling over 100 years old of frame construction in
ramshackle eondition and without sereening. The location of the home was on a
small farm about 2 miles from a highway in a very sparsely populated wooded
gection. The boy had not been away from home for over a year before the onset
of his illness, and so far as was known he had had no eontact with any person
associated directly or indirectly with a recent previous case of poliomyelitis nor
had he been within 8 miles of any place at which a diagnosed or a suspected case
had been found. The children of school age in the family were attending a school
in the neighborhood. No case suggesting poliomyelitis had been found by a
diligent and repeated search among the children at that school. In the 3 months
before the onset of this ease the only member of the family having any illness was
the baby, who had a slight attack of diarrhea in the latter part of July. There
was not any history or evidenee of a case of poliomyelitis ever having oecurred
previously in any member of the family or among the near relatives. None of the
children in this family had had measles. The premises were poorly kept and
inganitary. There was no toilet of any kind. The water supply was from a
gpring exposed to excretal pollution. On the premises were horses, mules, cows,
hogs, chickens, turkeys, guineas, cats, and dogs. Flies (house, stable, and horse),
maosquitoes, fleas, wasps, roaches, small biting gnats, chiggers, frogs, snakes, rats,
and mice were more or less numerous.  Several hundred chickens and turkeys on
the place died from “limberneck’ in July and August, the outbreak among them
beginning about 2 weeks before the onset of the ease of poliomyelitis in the boy,
Dead chickens and turkevs were found floating in the stream in which the boy
had gone swimming from time to time. The boy affected had eaten no food away
from home in the several months before the onset of his illness.  Practieally all of
the food was home produced. The boy when well was said to have been the
healthiest of the children and physically very active. He had widely spaced
upper incisor teeth. He was found wormy in 1933. Except for a very rare cold
he had had no illness before his present attack of poliomyelitis.

Case 8.—In the voungest member of a household of seven, including the
patient’s grandmother 74, father 30, mother 28, two sisters 8 and 6, and brother
4 vears of age, living in a frame dwelling located near the top of a high hill on a
farm in a rather sparsely populated rural neighborhood. The house was in
fairly good struectural condition but with inadequate screening. This child
had had no known association with any person in direct or indireet contaect with
a previous ease in the outbreak. The nearest home with a case was at a distance
of about 4 miles by air line due west in which home case 1 developed. The
father, a farmer, suffered with chronic uleer of the stomach. Execepting that,
there was no illness in the family within the 3 months prior to onset of the case
of poliomyelitis. The sister, aged 8, had poliomyelitis while living at this same
home in 19253. The older children attended public school. No case was found
among the children at that school. The child affected had not been away from
the home neighborhood within a month before her onset of illness. She was at
one church meeting within that period. She had decayed teeth, a foul mouth,
and otitis media. At the home an open, insanitary surface privy was in use.
The water supply was from an open dug well. The child had eaten no food
away from home and most of the food supplics were home produced. On the
premises were chickens, turkeys, hogs, cows, and mules. About 30 of the tur-
kevs on the place died from “‘limberneck” in July and August. The barnyard,
about 100 feet from the dwelling, was poorly kept. In it was a pond of standing
water. On the place flies (house, stable, and horse), fleas, rats, and mice were
numerous. In the vard were fruit trees, peach and apple, which attracted birds,
including English sparrows. Under the dwelling house was a damp cellar used
mainly for the storage of canned foods.
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The histories of these six earliest cases reported in the outbreak
in this county are given in somewhat extreme detail because the cases
compose an exceedingly interesting group. Among the striking
features are (1) the entire lack of evidence of spread of the disease
through personal contact; (2) the geographical distribution of the
affected homes, four of the homes being spaced 1% to 4 miles apart
almost on a line running east and west about 2 miles north from the
southern border of the county, and two of them (which housed cases
1 and 2) being in the same viecinity with three homes in which cases
occurred in 1931; (3) the insanitary conditions and the prevalence
of Insects and vermin at the homes; (4) the poor economic status of
most of the families and their very limited contact with the outside
world; (5) the absence of other cases of illness in the families or
among their associates which appeared to warrant a definite suspicion
of poliomyelitis infection; and (6) the prevalence of “limberneck”
(presumably botulism) among the fowls on the premises of four of
the homes at which cases of poliomyelitis oceurred. An accurate
determination of the prevalence of “limberneck” at the other homes
in these neighborhoods was not undertaken, but from such informa-
tion as/was obtained it appears that this fowl] disease was much more
common at the homes at which poliomyelitis developed than at the
others.

Findings in Muhlenberg County

Histories were obtained of the first three cases reported as poliomye
litis in Muhlenberg County in the peried of the outbreak. All oc-
curred in white children under 2 years of age in poor families.

The first case reported was in a boy, 19 months of age, the youngest
in a family of seven, including the patient’s father 36, mother 36, two
brothers 12 and 10, and two sisters 8 and 5 vears of age, living in a
poorly constructed, unsereened frame shack in an outskirt of a mining
village about 11 miles south from Greenville, the county seat. The
father was a coal miner. The premises were very insanitary. An
open surface privy was in the yard. The water supply was from an
open dug well. A cat, a dog, and chickens were on the place and
cows were pastured nearby.” Houseflies, stomoxys, mosquitoes, ants,
mice, and English sparrows were numerous on the premises. There
had been no recent illness among the other members of the family.
None had ever had poliomvelitis. The baby became ill about July 3
with diarrhea, vomiting, and probably slight fever. He appeared to
have some weakness of the legs about 2 weeks later. The diarrhea
continued with varying degrees of severity and was marked at the
time of the examination on August 29. The baby’s diet had con-
sisted mainly of potatoes and evaporated milk with an unripe apple
now and then. He was pale and puling. The spinal fluid had not
been examined. The examination of the patient on August 29 re-
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vealed no evidence of paralysis or localized muscle weakness. The
diagnosis of poliomyelitis in this case was considered very probably
Brroneolls.

The second case reported, with onset of systemic symptoms on
July 30 and with development of paralysis about August 2, appeared
to be a typical case of poliomyelitis. This case was in a girl, 1 year
and 9 months of age, the youngest member of a household of eight,
composed of four children under 10 years of age and four adults living
in an old ramshackle, unsereened frame dwelling, located in a rather
thickly populated rural community about a mile and a half north
from Central City. The economic status of the family was poor.
The child’s father was unemploved and the family was on relief. The
premises were insanitary. The privy used was of the open-surface
type. The water supply was from an open dug well located about
30 feet down hill from the privy. On the premises were cats, dogs,
chickens, and a cow, and on places within 300 feet of this home cows
and horses were stabled and pastured. In and about this home flies
(house, stable, and horse), mosquitoes, honey bees, wasps, fleas, small
biting gnats, rats, mice, and English sparrows were numerous. The
food supplies were mostly from the relief stores, but the milk and milk
products were entirely from the home source. Due to fear of measles,
the mother had kept the baby strictly at home during the 6 weeks
prior to the onset of the illness. There had been no recent illness in
any of the other members of the household, and none of them had ever
had poliomyelitis. No previous diagnosed or suspected case was
found in the neighborhood. So far as was known there had been at
the home no visitor associated with a recognized or a suspected case.
The baby before her attack of poliomyelitis was weakly, anemie, and
had rickets. Her eyes were of somewhat mongoloid type.

The third case reported was in a boy, 2 years of aze, in a home lo-
cated about 6 miles west from Central City. The illness began about
August 1 and terminated in death about 2 weeks later. The clinieal
history of this case strongly suggested meningitis and was so different
from that of poliomyelitis that the case was not included in the list for
epidemiological purposes.

Findings in Barren, Hardin, and Harl Counties

A detailed epidemiological history was obtained of each of the
first cases reported in these counties in 1935.

The Barren County case was in a girl 5 years and 10 months of age
in a family of five, including the patient’s father 38 wvears, mother
35 years, and two sisters 11 vears and 23 months of age, living in a
well-constructed, well-sereened frame dwelling located 2 blocks from
a main State highway in Cave City (a village with a population of
about 700). The occupation of the father was bank cashier. The
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onset of systemic symptoms was on August 10; paralysis was noted
on August 12, and death occurred on August 15. The child immedi-
ately after onset of the illness was taken to a hospital in Glasgow for
treatment. In the month before the development of her case she was
on several visits of a few hours each in Bowling Green and Glasgow,
but so far as was known she had in that period no direct or indirect
contact with any person exposed to a case of poliomyelitis. No
other member of the family had had any recent illness and none had
had poliomyelitis. The colored day-servant at this home stated that
in her household, living a few blocks away, two or three young children
had had “upset stomach” for a few days in the first half of August.
A child from Lowmswville, while visiting at this home about the middle
of June, had severe gastroenteritis for 2 days. The sanitary condi-
tion of the premises was good. A sanitary pit privy was used. The
water was from the village supply obtained from a deep-bored well.
Milk and butter were obtained from the nearby place of the patient's
erandfather and were consumed raw. The child ate ice cream fre-
quently while away from home in the 30 days prior to onset of her
illness, once or twice in Bowling Green where she ate ice eream
from the same source as that to which four of the Bowling Green cases
gave a history of exposure. The only domestic animals with which
the child had close association at home were pet dogs. DBeefl cattle
frequently were carried in trucks along the highway near the home,.
On the premises flies (house and stomoxys), mosquitoes (including
anopheles), roaches, and mice were more or less numerous. This
child had always been healthy and physically very active.

The Hardin County case was in a boy 3 yvears and 10 months of age.
The family consisted of five, the patient’s father, a practicing physi-
clan, 40; mother 31; and two sisters, 9 and 6 years of age. The home
was a well constructed, screened frame dwelling in Elizabethtown
(a town with a population of about 2,500 on the main line of the
Louisville & Nashville Ry., halfway between Bowling Green and
Louisville). Systemic symptoms developed August 3 and paralysis
was noted on August 9. The only evidence of possible connection
with a previous case was that on July 13 this child’s father had
examined and given medicine to a child from Louisville who was
brought to the doetor’s home with an attack of vomiting. The child
remained in the automobile while there. A day or two later, after
returning to Louisville, he was reported to have developed a case of
poliomyelitis. To the best of the recollection of the doctor and his
wife there was no direct contact between this child and their own
child. The other members of the doctor’s family remained well.
None of them had ever had poliomyelitis. The affected child had
measles in the spring of 1935. The premises were sanitary. There
was an indoor flush water closet. The water was from the city



ar

supply. The milk and milk products, consumed raw, were from
the dairy of the patient’s grandfather. No domestic animals were
kept on the premises but cows and horses were stabled and pastured
in the general vicinity. House and stable flies and mosquitoes were
present, but not numerous. The child was of good bodily structure
and activity and had widely spaced teeth.

The Hart County case was in a boy 13 years of age in a family of
seven, including the patient’s father, 35; mother, 32; sister, 14; and
three brothers, 15, 12, and 11 years of age; living in a fairly well con-
structed, poorly screened, frame dwelling on a farm in a rather
thickly populated community about 6 miles east from Munfordville,
the county seat. The onset of systemic symptoms was on July 20,
paralysis of the whole body was noted on July 23, and death oceurred
on July 25. The boy had earache for 1 week before and a sore on
the lip for 1 month before the definite onset of illness. He went
swimming with other boys in a pond on July 15 and in Green River
on July 19. The only trip away from his immediate home vieinity
was by automobile on July 17 to Glendale in Hardin County. There
was no history of direct or indirect contact with any person exposed
to a case of poliomyelitis. None of the other members of the family
had had any recent illness and none ever had had poliomyelitis. The
premises were insanitary. An open surface privy was in use. The
water supply was from a ecistern exposed to pollution. The milk and
milk produects and most of the other foods were home produced.
On the premises were horses, cows, hogs, and chickens. House
flies, stomoxys, and mosquitoes were numerous. A number of
chickens on the place died from limber-neck in July. In the month
following the development of this case no other case of poliomyelitis
was found among the close associates of this boy.

Findings in Eastern Kentucky

With a special view to obtaining a general idea of the true incidence
of the disease in the eastern section of the State during the period of
the epidemic, careful studies were made of the one case reported in
that period in Carter County, the one reported in Boyle County, the
one reported in Letcher County, three of the four reported in Bell
County, the one reported in Pulaski County, the one reported in
Perry County, and the one reported in Fayette County. The
follow-up clinical observations and the detailed histories indicated
that these cases in Letcher, Pulaski, and Perry Counties, and two
of the three in Bell County were in all probability not poliomyelitis
and they were ‘‘no-cased” from an epidemiological viewpoint.

The remaining case in Bell County seemed a typical case of polio-
myelitis with onset of systemic symptoms on August 26 and of paraly-
sis on August 31. This case was in a boy, 4 years of age, the youngest



35

in the family of the keeper of the county jail, the living quarters for
the family being in the jail building. The father and mother and
the three children went on an automobile trip of about 10 days,
duration beginning Auzust 11 through southwest Virginia, eastern
Tennessee, and western North Carolina (including Asheville), The
two other children, 9 and 6 years of age, and the parents remained
well.  None of them had had poliomyelitis. The child who developed
the ecase of poliomyelitis had measles in the spring of 1933, followed
by impetigo and whooping cough. He had rickets in infancy and was
subject to frequent colds and tonsilitis. The upper incisor teeth were
found widely spaced and some of the other teeth badly decayed. It
appears quite probable that this child contracted poliomyelitis while
on the trip to North Carolina.

The Carter County case, with onset of systemic symptoms on August
26 and of paralysis on August 29, was in a girl, 5 vears of age, in a
family of five, including the patient’s father, 33, mother, 26, and two
(twin) brothers, 2 years of age, and brother, 7 months of age. The
home was a well-construeted fairly well-sereened log-cabin dwelling on
a small farm located about 5 miles gouth {rom Grayson, the county
seat, in & rural neighborhood. The yard was well shaded with oak
and other trees and the children were outdoors most of the time on
fair days. This was the only case of poliomyelitis found in Carter
County from January 1 to November 5, 1935. There was no evi-
dence of direct or indirect personal contact with another case. About
6 weeks before the onset of this case the father and mother had mild
attacks of influenza. There was no other recent illness in the family.
None of the near relatives of the affected child ever had had polio-
myvelitis. The children had measles in June 1935. The premises
were insanitary. There was no toilet of any kind. Water was {from
a spring exposed to occasional pollution. All of the milk and milk
produects and most of the other foods were home produced. On the
place were chickens, hogs, dogs, and cows. Flies (house, stable, and
horse), mosquitoes, wasps, roaches, small biting gnats, and mice
were numerous. Several of the chickens on the place died, probably
from limber-neck, in August. The children in this family had very
limited contact with the outside world.

The ease reported from Boyle County, with onset of systemie
symptoms on August 23, and of paralysis on August 24, was in a boy
12 years of age, the only child in a household of four living in an old
partly screened log-cabin dwelling on a small farm located near the
Mercer County line about 6 miles northwest from the village of
Perryville in a sparsely populated wooded region. There was no
history of direct or indireet personal contact with another case.
This was the only case found and reported in either Boyle or Mercer
County in 1935. The boy within the 30 days prior to onset of illness
had been on several trips to villages in the vieinity, on August 10
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to attend a county fair and on August 15 to attend a church associa-
tion meeting. The home premises were insanitary. An open surface
privy was used. The water supply was from a drilled well. The
foods were mostly home produced, but the boy ate ice cream while on
visits to the neighboring villages. On the premises were cows,
chickens, turkeys, and a dog. Flies (house, stable, and horse), mos-
quitoes, ants (in the house), roaches, frogs, rats, mice, and English
sparrows were more or less numerous.

The Fayette County case was in a nonresident who was ill upon
arrival at Lexington and who had come immediately from Virginia.

Findings in Jeferson County (Qutside Louisville)

Of 156 cases reported between July 6 and November 30, 1935, in
Jefferson County, 124 were in the city of Louisville and 32 in the
county outside the city limits. In that period the case incidence
per 100,000 population was approximately 64 in the county exclu-
sive of Louisville, and 40 in Louisville. The outbreaks in the county
and the eity coincided, the peak of each being reached in the week
ended August 24 (see chart IT).

A considerable proportion—about one-fourth—of the county
population is in the suburbs of Louisville but about another fourth
of it is in strietly open country and remote neighborhoods. Detailed
epidemiological histories were obtained of 17 of the 19 county cases
reported between July 20 and September 15. Some of the data
obtained are presented, in the order of the occurrence of the cases,
in the fellowing table:

Dirgct per- | Imclirect per-
zonal contact| sonal contact
! Approximate loca- with— with—
Onset of | haal tion of residencs
Caso | systemic | Paralyziz ‘iﬁ" Sox Race in  relation  to .
o, SV noted ".m.ml county court- | Sis- BGE:
toms . houze in Louis- | Disg- o | DiaE| o
ville nossd| mmi nosed '1:_(]‘"
Cise e cage easp
|
July 25 | Iuly & 78| Male....| White..] 414 miles sonth..... = - - -
A July 26 | July 20 8 |...do__. .. |...do._.| Smileseast. ___._....| — - —_ -
| Aug. ‘1| Ang. 2 6 | Fomale .|_. do__.| 6 miles southeszt. | — - - -
| Auve, 5| Ape 192 17 Male....|...do...| & ;meiles nostheast, | — - —_ -
-eea| Adg. 06 | AQg. B Bhil.__do__. .| __do.__| 7milessouth. ... - - = -
-| Aup: 15 | Aup. 21 7441 Fomale | __do__.| 10 miles south._.._. = -+ - -+
Ang. 16 (%) 3% Male__._| Colorad| 11 miles east__. ... - - — —
-=| Aug. 17 | Aung. 21 447 Female .| White..| 7 miles souitheast .| — - - -
| AT 1T |0 . Sl Mabe....|...do...| 6 miles seutheast...| — - - -
Lo Aug. 10 Nong T oo .. _|...do_..| B miles southwest. | = 4= - ==
S Aug. 19 | Awg. 21 | 9151 Ferrale o |- do_ .| 11 miles southeast_ .| — o= - o
Aug. 19| Aug. 23| 3lgl Male ___|___do___| 6dg mileseast______| = = .- —
JAug 20| dooo..| 8% do__._ | __«<o___[ 18 miles southenst | — + + o}
) Amp. 9| Aup. 25 4 Fernala _| . do___ | 5% mileseast_ __ .. — — —_ —
ceeeo| ALE M | Aug. 27 | 5% Male... . do___| émilessouth_______| — -f .- Or
16..o.) Ades 25 | Aug. 27| 100 |..ide. ceotlon .. | 4lemiles sontheast.| — - - -
I?.._..l Aug. 2 | Nome 83 . do. .. ..do. .| BMmileseast. ... = - e -

! Dngnozls very qnestionabla,

1 Mot noted until few bhours belore death on that date.

1 Maone definite.

¥ Casez 11 and 13 o related and closaly associated families. Onpsat of eases probably colneident.



40

Geographical distribution.—Ten of these seventeen early cases were
at residences located within 2 miles of the city limits of Louisville. The
homes in which cases 1, 3, 5, and 15 oceurred were in the suburb
of a southern section of the eity in which the disease was prevalent.
Cases 2, 4, 12, 14, 16, and 17 were near a large eastern section of
the city which appeared practically free from local cases of the
disease throughout the outbreak. The remainder of these cases
were at homes in different sections of the county located 3 to 7 miles
from the ecity limits. No two of the cases were in the same home,
The county health officer reported, however, an instanee in the latter
part of the outbreak of three cases developing within 2 or 3 days
of each other, about October 10, at a home in the southwestern part
of the county in the family of a tenant living in a crowded cottage
on a stock farm, the home premises being very insanitary with
respect to excreta disposal and heavily infested with rats, flies, and
mosquitoes.

Environmental conditions.—Of the 17 residences, 1 was a log eabin
in good structural condition and well sereened, 2 were brick houses
in good structural condition and well sereened, 9 were frame houses
in good structural condition, 7 with good and 2 with incomplete
sereening, and 5 were frame houses in poor structural condition and
without screening. At 16 the yards were well shaded, fruit, oak,
maple, elm, and cedar predominating as the shade trees. At two
there was no toilet of any kind; at nine insanitary open-back surface
privies were 1n use; at two there were flush water closets connected
with insanitary, frequently overflowing cesspools, and at four there
were indoor flush water closets connected with septic tanks. At
nine there were ponds or ditches of standing water on or nearby the
premises; nine were in rather densely and eight in rather sparsely
populated neighborhoods. At 15 there were stables for horses or
cows on or within a few hundred feet of the dwelling; on the premises
were cows at 2, chickens at 11, dogs at 9, cats at 6, horses at 3, hogs
at 5, rabbits at 1, and a goat at 1. Cattle were herded or carried in
trucks past the premises more or less frequently at 12. The general
cleanliness of the premises, except for excreta disposal, was good
at 10, fairly good at 3, and very poor at 4. More or less numerous
on the premises were houseflies and stableflies (stomoxys) and
mosquitoes at all, horseflies at 9, ants (in house) at 6, roaches at 6,
small biting gnats at 8, fleas at 2, frogs at 9, honey bees at 8, wasps
at 13, rats at 11, mice at 9, and English sparrows at all. At the
home in which ease 11 developed a number of chickens died from
what was reported as “hard eraw” during the month before the onset
of the case. At the home in which case 14 developed a pet sparrow,
after being droopy for a week, died about 3 weeks before the onset
of the case.
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Visits to Lowisville.—All of the cases except numbers 6, 10, 12,
and 14 were in persons who within the 30 days prior to their onsets
of illness were in Louisville on one or more visits varying in duration
from a few hours to a few days.

Swimming.—Five of the seventeen affected persons gave a history
of having been in swimming once or more within the 30 days prior to
onset of illness—2 in pools in Louisville, 1 in the Ohio River, and 2 in
ponds in their respective home vielnities.

Water supplies.—The sole or principal sources of drinking water at
the 17 homes were the Louisville public supply at 8, protected bored
or drilled wells at 5, cisterns at 2, and open dug wells at 2.

Food supplies—The foods were from wvarious sources, including
Louisville markets and neighborhood stores. Some was produced at
home. The only foods to which any considerable proportion of the
perzons affected gave a history of exposure in common were milk and
ice cream distributed by one of the dairy companies operating on a
large seale in Louisville. Nine of the cases, numbers 1, 2, 3, 5, 10,
12, 14, 15, and 17, were in persons who during the 30 days prior to
the onset of illness consumed frequently or regularly milk or ice
eream, or both, distributed from this one supply. The father of the
family in which ecase 15 occurred was engaged as route foreman for
this company until he suffered an attack of “heat exhaustion” on
August 2. This dairy company 1s designated dairy company A and is
diseussed further in the Louisville section of this report.

Possible predisposition.—Nine of the seventeen cases were in the
youngest members of the affected households. Besides the patients,
the total number of children under 15 vears of age in the households
was 42. No member of any of the affected families gave a history of
having had poliomyelitis before the outbreak of 1935. Of the 17
patients, 13 were said to have been very active physically; 6 had had
frequent colds or sore throat; 6 had widely spaced upper ineisor teeth;
the eyes of 2 were mongoloid type; 5 were poorly nourisbed; 2 had
diseased tonsils and adenoids; 1 had undergone a tonsillectomy 18
days before onset of poliomyelitis; within a month before onset of
illness 2 had impetigo and 2 had fever blisters on the lips. Within 8
months before onset of poliomyelitis two had measles, two whooping
cough, two otitis media, and one chicken pox.

Personal confact.—Case 1 was in a child who because of whooping
cough in the neighborhood was kept strietly on the home premises and
had very little contact with persons outside the family for the 3 weeks
prior to onset of illness. About 3 days after the onset of this case the
father and mother of the child developed colds with sore throat and
coughing and slight fever which continued for about 2 weeks.

Claze &, —Beginning about July 25 the brother of case 6 had an attack of
vomiting with some stiffness of muscles which conting w2 days, and on August
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11 the mother of this child had an attack of vomiting which continued inter-
mittently for a day or two.

Cage &.—The mother of the child had diarrhea for several dayvs beginning
about August 8. The child was in a hospital in Louisville for 1 day for a tonsil-
lectomy operation on July 26.

Case 10.—The three other children, 10, 9, and 3 vears of age, in the family of
case 10 were slightly ill with headache, vomiting, perhaps a little fever, and
constipation for about 2 days beginning August 10. The father of these children
was a shoe repairer and the stepmother was the head nurse in a loeal tuberculosis
sanitarium.

Case 11 was in a child whose sister, 6 vears of age, was ill and in bed with
headache, vomiting, and slight fever for 2 days beginning August 9. The
other six children in this family 16, 14, 14, 11, and 4 vears, and § months of age
were entirely well during the 3 months before and the month after the onset of
the diagnosed ease of poliomyelitis. The child with the diagnosed case was
isolated in the Louisville City Hospital on and after Aupust 21.

Cage 13 was in a child who playved frequently with the children in the family in
which case 11 developed. The two families were related and were closely associ-
ated through intervisiting. The onsets of cases 11 and 13 were within 24 hours
of each other. Two other children under 15 vears of age in the [amily with case
13 remained entirely well.

Case 15.—A brother, 14 vears of age, of the child with case 15 was ill for 2
days beginning August 12 with headache, slight fever, pains all over the body,
and slight stiffness of the neck. The father, route foreman for dairy company A,
had an attack diagnosed by the attending physician as heat exhaustion beginning
August 2 with severe headache, fast pulse, and general weakness (but without
fever, muscle stiffness, or paralysis) whieh continued for several weeks. A
playmate of the child with case 15 had what the attending physician diagnosed as
arthritis of both knees for several days beginning about August 10.

Clase 17, with onset on August 29, was in 8 boy who plaved freqnently with the
children of a family in which case 14 developed on August 23. The child with
case 14 was kept at home throughout the period of her acute illness.

Besides these instances no evidence was obtained in the histories
of the 17 cases even remotely suggesting the spread of the disease
through personal contact. Four of the cases were in children who,
because of fear of poliomyelitis or other infectious disease, were
kept strictly at home practically isolated from persons outside the
families during the 3 or 4 weeks prior to the onset of poliomyelitis,

Preventive measures.—Ten of the seventeen cases were hospitalized
immediately or within 2 or 3 days after onset of illness. The county
health department undertook to quarantine the cases cared for at
home. The assembling of children under 15 years of age was dis-
couraged and the opening of the public schools was postponed for
about a month,

The CGutbreak in Louisville

Louisville, loeated on the south bank of the Ohio River, is the
largest city and the chief business center of Kentucky. The land
area 18 39.22 square miles. The population in 1930, according to the
United States census, was 307,701-—native white composing 81.6



43

percent, foreign-born 2.9 percent, and Negroes 15.4 percent. The
land surface is flat and low for the most part, in the northwestern,
central, and southern sections, and becomes hilly as the eastern and
southern outskirts of the city are approached. The elevation above
sea level ranges from 466 to 554 feet.

In the city are several spacious attractive public parks with play-
grounds and lakes. Some of the streams in the parks are rather
heavily polluted with sewage causing them to be less attractive than
they would be otherwise.

The public water supply i1s pumped from the Ohio River at a point
about 1 mile upstream from the eity, 1s passed through sedimentation
basins, and is filtered and chlorinated. Over 95 percent of the
dwellings are connected with the public water supply.

At the time of these studies, the estimate was that about 85 percent
of the residences were connected with the city sewerage system. Of
the approximately 11,800 dwellings not so connected there were cess-
pools or septic tanks at about 300 and insanitary privies, either of
unprotected open vault or surface type, at about 11,500, The largest
proportions of dwellings with privies in use were found by a special
survey to be in the northwestern, northeast central, and southern
sections of the city.

Large areas in the southern section are more rural than urban in
general character.

The main vegetable and poultry markets and most of the large
slaughtering plants for beef and pork are in the northeast central
section ; some slaughter houses are in the northwest section.

About 95 percent of the milk supply of the city is distributed from
pasteurizing plants.

Garbage collection and disposal was found far from satisfactory
from a sanitary viewpoint. The home containers were mostly loose
baskets and uncovered metal cans. Regularly, the garbage collected
by the city service is incinerated, but in the period May 1 to September
1, 1935, the incinerator was not in operation and during that period
most of the collected garbage along with other refuse was dumped
without covering or other treatment in the four main ecity dump
grounds, the locations of which are indicated on map IV. These
dumps were found literally alive with flies, rats, and English sparrows.
It was generally stated that in the poorer parts of the city flies and
rats were much more prevalent in the summer of 1935 than in any
of the several previous summers.

In 1935 the weather conditions appeared not far from the annual
average, but an unusually hot dry spell began the last part of July
and continued for about 3 weeks.

Of the 124 cases reported as poliomyelitis between July 1 and
November 30, 19335, in Louisville and retained in the records of the
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city health department, detailed epidemiological case histories were
obtained of 121.

Incidence.—Cases of poliomyelitis in Louisville, in the 16-year
period, 1920-35, by months, is shown in the following table:

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug, | Bapt. | Oct. i Nov, | Dee. | Total
| P
1020, . L 1} 1 (1} 1] 1] 0 1] (1} (L 0 0 2
1921. . BEEE 0 0 0 ] 0 ol @ 0 0l ol © 0 0
7 | LA 1] 0 0 (1} i} i} 0 (1] (1} i} L} (1] (i}
1923, . 5 1} 1] 0 0 1] ¥ L1} 1] 0 1 0 (/] 1
1 et RS S e 0 0 0 0 0 0 0 (1] st | [SERE ) BESERE e
L e e s B | o e o i e e | It e e e o et e 11 a3 4 (1] 18
1926, . e 1] 0 o 0 0 ] 1] 1 0 ! i} 0 (1] 1
1027 1] 1] 0 (1] 0 o 0 1] a5 b 1 1 10
1] Pt R P 1] 0 0 0 0 i 1] [1] 2 i (1] (1] 2
1929_ . G 1] o 0 0 i} i} 0 (1] i} i 0 (1] 0
1830, . Ll 1] i (1] L] 1 i 1 0 1] 1 1 (1] 4
ANt e i} 0 0 0 0 i} L1} 4 | 11 3 1 1] 9
1932, o [1] ] 0 0 0 ] | G| 2 1] L] 1 4
1| e R S SO ST i} 0 0 0 0 i 1} 1 3 | [} (1] 4
1034 . - ] o 1] i ] 1 il 1 3 3 1 1] 10
= 0 0 0 0 i} 0 ] i 40 9 L] 0 14

So far as the city health department records and other sources of
information indicate, the incidence rate in 1935 was much higher than
in any previous year. The rate per 100,000 population in the out-
break period of 1935 was about 40 as against that of about 16, the
previous high record in 1925, Following a period of 7 months
without a case being reported in the city, cases were reported in the
last part of July and the early part of August 1935, in such number
as to suggest that a definite outbreak of poliomyelitis had begun in
Louisville. The reporting of cases in unusually large number con-
tinued for 3 months. The outbreak reached its peak in the week
ended August 24, then declined from week to week until the latter
part of September and, after rising slightly for the next 3 weeks, again
declined and terminated on November 18. By months of onset of
systemic symptoms, 12 cases developed in July, 65 in August, 34 in
September, 10 in October, 3 in November, and none in December.
The onset of the last case reported in 1935 was on November 18,
Figure 5% shows, by weeks, the dates of onset of cases reported in
Louisville and Jefferson Counties from July 1 to October 18.

The dates of onset of the six cases developing in Louisville after
October 17 were one each on October 20, 27, and 31, and November
11, 13, and 18.

Clinical features.—Of the 124 cases, 77 were paralytic and 47 non-
paralytic. A considerable proportion of the cases diagnosed as
abortive or preparalytic and reported as poliomyelitis were very
mild, the duration of the illness in some of them being only 2 to 5
days. A majority of these mild eases, however, showed a definitely
increased cell content of the spinal fluid. In seven cases at first

1 The original of thiz chart was prepared by the epldemislogist of the city health department.
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reported as poliomyelitis the diagnosis was changed, and these cases
were deleted from the official record.

Only two deaths oceurred in the outhreak series, giving the remark-
ably low case fatality rate of 1.6 percent. Of one of the cases termi-
nating fatally the diagnosis was open to doubt. The child, 5 years
of age, was admitted to a hospital on the morming of August 16 for a
tonsillectomy. He seemed at that time entirely well. The operation
was performed at 2 p. m. No considerable bleeding nor other adverse
symptoms were noted until about 10 p. m., when he was found to
have complete paralysis of both lower extremities. He died at 12:55
4. m., August 17.
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FiGUuRE 5.—Cases of poliomyelitiz in Louisville and in Jefferson County, Ky. by dates of onset in
period June 23 to October 18, 1935.;

In presenting most of the data in the following paragraphs and tables
of this section of this report the paralytic and the nonparalytic cases
are listed separately.

Chit-of-city infection.—Of the persons with the 121 cases of which
epidemiological histories were obtained, 1 certainly, 3 probably, and
25 possibly contracted the disease while away from Louisville. The
remaining 92 cases were in persons who within the 30 days prior to
onset of illness had not been away from the city. The one who cer-
tainly contracted the infection away from the city was a nonresident
who was ill upon arrival in Louisville. Of the three cases regarded
as probably out-of-city infections, one, with onset September 3,
was in a boy who was away from July 15 to August 30; one, with
onset August 17, was in a girl who was visiting at a home in Jefferson
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County from July 29 to August 16, and one, with onset July 17,
was in a girl who was visiting in Warren and Logan Counties, Ky.,
from July 3 to 12, The two latter cases were among the residents of a
large northeast section of Louisville among whom no other case was
reported in the course of the outbreak. The 25 cases regarded as
possibly due to out-of-city infection were in persons who within the
30 days prior to onset of illness were away on short trips of a few hours
to 2 or 3 days’ duration. Only one of these gave a history of exposure
through personal contact or environmental conditions with another
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Flavrg 6.—Cases of poliomyelitis by place of residence in statistical districts and by month of onset in
Louisville, Kv., from July 1 to Oclober 31, 1936,
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case while away. That case, with onset on September 22, was in a
child who visited for a few hours on September 8 at a home in an out-
skirt of Louisville in Jefferson County. In this home where condit--
ions were very insanitary, a child had just then become ill with a
case later diagnosed poliomyelitis.

GGeoqraphical distribution.—Figure 6 shows the loeation of residences.
in the 23 statistical districts of the city in which the cases developed
in July, August, September, and October. The distribution of the:
cases by distriets 1s shown in the following table:
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Number | Approxi- | Number | Approxi-

_ Popula- | of cases | mate case Popula- | of cases | mate case
Diistrict thon in | July to rate per District tion in | July to | rate per
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1 e 13, 827 ik 723 —
) iSO e ML | £, 607 2 30,2 Total......| 298, 380 120 40,2
1 g e SR ST 14, 53l 7 48, 1

The case incidence rates per 100,000 population in the 23 statistical
distriets ranged from none in districts 22 and 23 and below 30 in
districts 2, 3, 6, 9, and 20 to over 70 in districts 11 and 17, and over
124 in districts 14 and 16.

In an aggregate population of over 38,000 in districts 21, 22, and
23, not a case certainly of local origin developed. The two cases
indicated in district 21 (discussed above) very probably were caused
by infection contracted away from Louisville.

In the section comprising distriets 21, 22, and 23 sanitary and eco-
nomic conditions were found far above the average for the city as a
whole and generally good to excellent. The neighborhoods of the
city in which the disease was espeecially highly prevalent were, in
large part, practically without exeception, among those in which sani-
tary and economic conditions were comparatively and actually very
poor. Neighborhood and home crowding of the population did not
appear consistently to influence the prevalence. Some of the neigh-
borhoods in the outlying sections with a very scattered distribution
of dwellings had comparatively high rates. There was a considerable
concentration of cases in the stockyard regions, and in the main
poultry and vegetable marketing region. Most of the affected resi-
dences were within a mile or two of one or more of the four main city
refuse dumps (see map IV) and, therefore, within range of them by
flicht of flies and scavenger birds. English sparrows, which perhaps
fittingly should be designated flying vermin, swarmed over the dumps
and were observed in all parts of the eity, but most numerously, of
course, at places where decaying fruit and vegetable matter and other
refuse were readily accessible. Though not even a rough estimate
was undertaken of the regional distribution of rats, it did appear
that they were comparatively numerous in most of the city neighbor-
hoods in which the incidence of poliomyelitis was much above the
average.
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Age, sex, and race.—The distribution of the 77 paralytic cases and
of the 47 nonparalytic cases by age, sex, and race of the persons affect-
ed 1s shown in the following table:

Paralytle cases i‘l Nonparalytic cases .
|
White M | White Megrn Cirand!
Age in years e ; total
- . Total | - = Tatal
8- i : - - |
Male | ;a0 | Male | ile 1 Male | ;age | Male | 5ole |
I i
Under - oo 1 2 0 0 sfl o ol o 0 o || 3
1= 2 o 2 0 0 8 0 0 0 0 0| 8
.o S 2 fi L] 1 o 1 1] ] 1 2 11
34 4 1 0 1 8 | 3 0 0 1 i 10+
i e S 4 1 0 1 8 | 1 0 1 0 g | 5
e =3 14 10 2 3 20 6 7 a 5 ) | 40
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15-1% ot 2 2 1 0 5 I 1 1 0 1] 2 | T
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Total........] 37 ?ﬂl 4 | m T | 9 IR

The age range of the nonparalytic was considerably higher than
that of the paralytic. Of the nonparalytic 17 percent, and of the
paralytic 41.5 percent, were under 5 years of age. Negroes composing
about 15 percent of the population furnished 20.2 percent of the total
cases, the percentage furnished by them being much higher among
the nonparalytic than among the paralytic. Among whites a much
larger proportion was furnished by males than by females, while
among Negroes the number of cases in females was considerably larger
than that in males. The most marked difference in the sex distri-
bution was for the nonparalytic cases among white persons.

The age range for the city cases was about the same as that for the
cases occurring in the rural communities of Jefferson County.

Personal eontact.—Only 1 of the 120 cases developing in Louisville
and covered by the studies gave a history of direct personal contact
with a previous case. In that instance the person affected was ex-
posed while on a visit of a few hours’ duration to a home outside the
city in Jefferson County. The onset of this case, in which paralysis
developed, was about 14 days after the exposure.

Only four cases (two nonparalytie and two paralytic) gave a definite
history of exposure through indireet personal contact to previous
cases. One of these, with onset August 25, was in a child who oceasion-
ally played with the children of a family in which a case developed on
August 10 and was hospitalized on August 12. One was In a man,
25 vears of age, with onset of illness on August 31, who associated
occasionally with the parents of a child whose case developed on
August 18 and who was hospitalized on August 22,  One, with onset
August 13, was in a child who played with the brothers and sisters of
a child who developed, on August 8, a case of slight fever, without
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paralysis, which continued for only about 8 days but was diagnosed
poliomyelitis. One was in a baby who a few days before onset of
illness, on October 3, was in contact with & man whose child developed
poliomyelitis on September 29 and was hospitalized on October 1.

Two ecases were in children living in the same neighborhood who
while well played together frequently, and who were stricken on the
same day.

There were only two instances of more than one case in a house-
hold. In each of these the onset of the two cases were on the same
day.

Painstaking efforts were made throughout the studies to obtain all
traces of transmission of the disease through personal contact, butit
appears that in this outbreak in Louisville evidence of personal asso-
ciation between the cases of poliomyelitis, suggestive of cause and
effect, was no more common than that which might have been found
if histories had been taken of personal association between cases of
broken bones oceurring in the city in the same period.

The affected households were remarkably free from illness even
remotely suggesting poliomyelitis during the 3 months prior to the
onset of the disease. There was no history of acute systemic illness
of any sort in such period among 103 of the 118 affected households
visited. The cases in the other 15 households were mostly colds and
summer diarrhea, not one being strongly suggestive of poliomyelitis.
The total number of children under 15 yvears of age, exclusive of the
patients, in these 118 households was 232, Among the members of
the affected housecholds no one gave a history of a previous attack of
poliomyelitis. In a number of instances the nearby homes with chil-
dren were canvassed, but no unreported case of diagnosed or suspected
poliomyelitis was found.

Among an aggregate of 2,700 children domiciled in the 19 orphan-
ages and other institutions for children in different sections of the
city and its environs, not a case of poliomyelitis was reported. The
case incidence among children of comparable age—under 15 years—
for the city as a whole was 1 in about 700.

In the Louisville City Hospital, where the majority of the cases
occurring in the outbreak were treated, not a case developed among
the personnel of about 430.

Environmental eonditions.—Of the 118 affected homes, 74 were
located in densely populated sections and 44 in rather sparsely popu-
lated suburban neighborhoods. At nearly all of the affected suburban
homes and at some in the more central parts of the city there were
on or near the premises fruit trees, mostly plum, peach, and apple,
and grape arbors which attracted birds, mostly English sparrows, and
insects. A large majority of the homes were in poor neighborhoods
where the economic status of the residents generally was low. The
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structural condition of the dwelling was good at 23, fair at 42, and
poor at 53. Sereening of doors and windows was good at 18, partial
to none at 48, and entirely lacking at 52. At 52 of the homes there
were, within 300 vards of the dwellings, stables or pastures in which
cows or horses, or both, were kept, and on highways or railways
within short fly flight of most of the other affected homes livestock
frequently were herded or freichted. The general cleanliness of the
premises and the housekeeping were found good at 21, fair at 53,
and poor at 44. The presence of family-owned domestic animals on
the premises was as follows: Horses at 1, cows at 3, goats at 2, sheep
at 1, cats at 30, dogs at 51, white rats at 1, rabbits at 3, chickens at
20, pigeons at 4, geese at 1, ducks at 2, canary birds at 7, goldfish at
2, and a raccoon at 1. Evidence found of insects and vermin on
the 118 premises is shown in the following table:

Homes— | Horrmos—
i
Insects or vermin With 1::";&“ Insects or vermin With 1:';:]“
FHLTR= [ Total L~ [ara- Total
Iytic Iytic yae Iytie
CASES o CAS0E i
Hounzeflies_____... 7l 47 | 118 1!:-14:1:&5 e 40 20 649
BLomaoxys mn!cilmns i | 112 || Aliee.. e 14 5 19
"dm‘iﬂullr.l% il -H | 110 || Rats.....-- e fil 4+ 105
__________________ L 7 || E ngiL-sh spumm “RITIE 56 40 05
e a5 24 | 5

House and stable flies and mosquitoes were more or less numerous
at practically all of the homes except those at which cases developed
after the advent of cold weather in the last part of October. Among
the more striking of these data is the [requency of rat infestation.
Of the 105 homes at which there was a history or evidence of such
infestation, it appeared that rats were very numerous at 40, fairly
numerous at 56, and few and occasional at 9. The difference be-
tween the recorded frequency of rat infestation and that of mouse
infestation is impressive. It seems quite probable that if a serious
outbreak of typhus fever or of bubonic plague had oceurred in Louis-
ville in the summer of 1935 the geographical distribution would
have been much the same as that of the outbreak of poliomyelitis.

The findings with respect to execreta disposal at the 118 affected
homes and their immediate vieinities are shown in the following
table:
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It is interesting to observe that for the city as a whole the inci-
dence rate of the disease was much higher among persons living in
homes at which insanitary privies were in use than among those
living in homes at which sanitary water closets connected with the
city sewerage system were in use. Of the 72 homes in which the
paralytic cases occurred, insanitary privies were in use at 41.6 per-
cent, and of the 46 in which the nonparalytic cases occurred, in-
sanitary privies were in use at 23.3 percent. Persons living in homes
with privies ip use on the premises compose only about 14 percent
of the total population of the city. Therefore, the incidence rate
of cases diagnosed poliomyelitis among those persons was about
98 per 100,000, being approximately four times as high as that
among the persons living in the sewered dwellings of the city.

Figure 7* shows the number of cases of poliomyelitis reported
from July 1 to October 31, 1935, and the number of privies found
by a special survey in each of the 23 statistical districts of Louisville,

For most of the districts the correlation or coincidence is rather
impressive.

Swimming.—Sixteen of the paralytic and nine of the nonparalytic
eases were in persons who had been in swimming or wading within
the 30 days prior to onset of illness. The swimming or wading
places were the public city pools for 21 and creeks in the country for 4.
Children were prohibited from using the city pools from the time the
outbreak was recognized in the first part of August to the end of the
SeasoIL,

Milk.—The only foods which appeared as a common denominator
to any considerable proportion of the cases were milk and milk pro-
duets. For the 120 cases the following histories were obtained as to
the use of fresh milk by the patients in the 30 days prior to onset of
illness:

4 The griginal of this chart was prapared by the epldemiologist of the city health departinent.
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The following table shows the approximate percentages of the total
supply of milk distributed by the principal dairymen or dairy com-
panies in Louisville in the summer of 1935, and the number of cases
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FiGUrRE 7T.—Numbers of privies (by hundreds) and of cases of poliomyelitis reported in statistical
distriets of Louisville in peried July 1 to October 31, 1935.

of poliomyelitis occurring among persons who used milk solely,
principally, or oceasionally from each of these sources:

| | Wumber of cases of poliomyvelitis |
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The most striking feature of this table is the proportion of cases
among the users of milk distributed by dairy company A. Besides
the cases among the users of milk from this supply, there were 12
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-cases in persons who used milk entirely from other sources but who
within the 30 days prior to onset of their cases had eaten ice cream
manufactured and distributed by dairy ecompany A. The basis for
any suspicion that the output of this company may have been a
considerable factor in the spread of the disease, however, is mitigated
by the faet that about 65 percent of that output was distributed
through grocery stores, composing about 36 percent of the total city
supplies so distributed, and the majority of the families in which
eases oceurred during the outbreak obtained their milk supplies from
the grocery stores. The approximate percentages of milk distributed
through grocery stores by the other principal dairy companies were
as follows: 15 by B, 50 by C, 58 by D, 23 by E, 70 by F, 70 by G,
75 by H, 100 by I, 60 by J, and 70 by K. The entire supply of milk
and milk products distributed by dairy company A was said to be
pasteurized and the output of that company was given consistently
4 high sanitary rating by the city health department.

So far as the histories indicated, there was no disproportionately
large number of cases among the consumers of ice cream or butter
from any one source.

Possible predisposition.—Forty-one of the seventy-three paralytic
cases, and 25 of the 47 nonparalytic cases were in the yvoungest mem-
bers of the affected households.®

Some of the associated conditions among the persons stricken are
shown in the following table:
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5 It is conesivable that the operation of the age factor in the incidence of policmyelitis may be influenced
maore by habits than by physiological predisposition. Children 2 to 5 years of age are a5 a rule more prone
to put goiled things into their mouths and noses, and are less resistant to insect hites, than are older children,
Im undertaking in the course of these stadies to asceriain the difference in habits between the child stricken
and the other children in the same family some interesting reports were obtained. The following is an
gxample: Ina Lonisville family with three children under 10 years of age, the youngest, aged 3, was stricken.
In a corner of the yard there was a small plam tree which belonged to the baby, During ths 3 wesks balore
the onset of the case about a doren plums ripened on the tree and fell to the ground.  The baby upon arizsing
in the morning would toddie to his plum tree. I s plum was on the ground it was his. None of the other
children shared the plums with him, About 10 feet from the plum tree there was on the adjacent premises
a large open privy vault filled to overflowing. DBoth of the premises were infested with rats and flies,
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The items regarding vaccination against smallpox and diphtheria.
toxoid were included in the histories of only 21 of the paralytic and 8
of the nonparalytic cases studied. The other items in this table apply
to all of the cases whose histories were obtained.

The disease seemed to attack especially children who were under-
nourished, who were when well very active physically, who were
subject to frequent colds or sore throat, who had decayed teeth, who
were habitually eonstipated, or who recently had had measles. The
histories in a very considerable proportion showed that the child
attacked had been from birth very active physically—much more so
as a rule than the other children in the family had been at corre-
sponding age periods.

Preventive measures.—The dwellings in which cases were reported
were placarded very conspicuously. The city health department
undertook vicorously to quarantine the patients and the yvoung chil-
dren in the affected households. Throughout the period of the recog-
nized outbreak, children under 14 years of age were prohibited from
attending moving-picture shows and were dissuaded from attending
other places of large assemblage. The opening of the public schools
was postponed for 2 weeks—until September 23. Vaceines of three
or four varieties were administered on a considerable scale by the loeal
practicing physicians, and two, the Park-Brodie and the Kolmer,
were administered under controlled conditions by the city health
department. Continuous newspaper publicity was a large factor in
causing many parents to restrict the movements of their children.

Beginning September 11 and completed September 24, chlorination
of all the privies, approximately 11,500, in the city was carried out,
thoroughly. The labor for this aetivity was furnished by the Federal
Emergency Relief Administration, and the chemical was provided by
the city. A pound of fresh chlorinated lime mixed in 2 or 3 gallons of
water was applied to the contents and the soiled struetural parts of
every privy. This activity perhaps did not prevent any poliomyelitis,,
but it had an educational effect which probably has helped and will
help in the prevention locally of other diseases with much higher
rates of annual incidence and mortality than poliomyelitis ever has
had in Louisville. Since that work, hundreds of the privies have been
abolished and replaced with sewer connections.

It is interesting to compare the duration of the outbreak in Louis-
ville with the duration of that in Edmonson County.

Summary
The ease incidence rate of poliomyelitis in Kentucky in the period

July 1 to October 31 of 1935 was higher than that recorded for any
previous period of comparable duration.
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The disease in 1935 reached epidemic proportion in Kentucky about
‘2 months later than in North Carolina and about 1 month later than
in Virginia.

In Kentucky, there were in this epidemic three main centers of
incidence. They were 50 or more miles apart in the west-central
part of the State. About 40 percent of the reported cases developed
in the city of Louisville. Most of the eastern half of the State was
free from the disease. Three Kentucky cities, Lexington, Newport,
and Covington, each with a population over 30,000, within 75 miles
of and closely connected by heavy traflic with Louisville eseaped
entirely. Large cities—Cincinnati, Nashville, St. Louis, Indianapolis,
and Chicago—in neighboring States also connected by heavy and
rapid traffic with Louisville had no excessive incidence of the disease.
In the period January 1 to October 1, 1935, only two cases were
reported in Cincinnati and only four, including three in nonresidents,
were reported in Nashville,

(Of the 184 cases reported as poliomyelitis in Kentucky in the
epidemic of 1935 and covered by these studies, only 5 were in persons
who gave histories of exposure, suggesting spread of the infection
by contagion, through direct personal contact with other cases
known to be poliomyelitis or diagnosed as such, and only 12 gave
histories of exposure through indirect personal contact even re-
motely suggestive of the spread of the disease in that manner. Of
those giving histories of direct personal contact the exposure of one
was with a case in the late incubation period 1 day before onset of
definite symptoms, and the exposure of two others was with a case in
late convalescence.

There were only three instances of more than one case in a house-
hold, and in two of these the interval between the onset of the two
cases was less than 12 hours,

In a large proportion of the affected households the youngest mem-
ber was stricken.

A large majority of the cases were in persons living under poor
economic and insanitary conditions. The association with insanitary
conditions on home premises was especially notable with respect to
excreta disposal.

Almost all of the cases were in persons {requently exposed to house-
flies, stable flies (Stomozys caleitrans), and mosquitoes.

The cases in large proportion were in persons living on premises
infested with rats and English sparrows and on or near which cattle
frequently were pastured, stabled, herded, or freighted.

In each of two of the local outbreaks—one in Louisville and one in
Warren County—an excessive proportion of the cases occurred in
persons using milk from one source of supply.
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The outbreaks in Edmonson and Grayson Counties began about a
month earlier, and the outbreak in Daviess County about a month
later than that in Louisville. In most of the affected localities the
outbreaks terminated with the advent of cool or cold autumn weath-
er, but in Edmonszon County the outbreak terminated in midsummer.
The incidence rate in Edmonson County was higher than that in any
other county of the State.

The measures carried out for preventive purposes appeared to
have no effect on the course of incidence of the disease.

Conclusions

1. The findings from these studies warrant no definite conclusion
as to the mode or modes of spread or the sources of poliomyelitis,

2, Much work, field and bench, on the problem is still in order.

3. Future studies of the disease should be comprehensive and inten-
sive and should be conducted with broad-mindedness and thorough
open-mindedness,
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