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I. INTRODUCTION

Coincidently with an epidemic of poliomyelitis in the city and

county of Los Angeles, Calif., in the summer of 1934, there occurred

among the employees of the Los Angeles County General Hospital

an epidemic of illness diagnosed at the time as poliomyelitis. If this

diagnosis may be accepted in any large proportion of the cases, the

epidemic is unique in the history of poliomyelitis because of the

altogether unusual symptomatology, and the extraordinarily high

attack rate in an adult population. If the disease were not polio-

myelitis, the epidemic is equally extraordinary in presenting a clinical

and epidemiological picture, which, so far as known, is without

parallel.

Between May 1934 and December 15, 1934, 198 employees of this

hospital came under the medical care of the hospital or its clinics for

an illness which, then or later, was reported to the State Department

of Public Health as poliomyelitis. These cases represent an attack

rate of approximately 4.4 percent for all employees of the General

Hospital; the rate in the medical units being 4.5 percent and in the

osteopathic unit 1.0 percent. The personnel most severely affected

were nurses and physicians, who suffered attack rates of 10.7 percent

and 5.4 percent, respectively. There were no deaths in any of the

198 cases.

It is the purpose of this study to give an account, clinical and

epidemiological, of this institutional epidemic. This account is based

on individual case records obtained from personal interviews of the

patients, supplemented partly by hospital histories.

1 From the Ofﬁce of Epidemiological Studies, U. S. Public Health Service.
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It would appear to be proper, in a study of this sort, to give an

account of the temporal and spatial distribution of the cases, followed

by only a brief description of the clinical course of the disease prev-

alent. In this study, however, this procedure cannot proﬁtably be

followed. The cases among adults, comprising this institutional

outbreak, rarely exhibited the disability that is classically associated

with poliomyelitis, namely, paralysis of a kind that might be expected

to result from destruction of anterior horn cells. In a certain pro-

portion of these cases a diagnosis of poliomyelitis would never have

been considered had they not developed among persons intimately

associated with an epidemic of the disease.

The order of presentation of this study will therefore be:

(1) Presentation of a brief summary of some of the published

accounts of the epidemic in Los Angeles City and County; (2) de-

tailed description of the clinical character of the institutional cases;

(3) epidemiological description of the hospital epidemic; and (4)

summary and discussion of the material presented.

II. THE EPIDElVIIC OF POLIOMYELITIS IN LOS ANGELES CITY AND

COUNTY IN THE SUMMER OF 1934

In the symposium on poliomyelitis presented before the Pasadena

meeting of the American Public Health Association (September 3,

1934), the l93~l epidemic in California was brieﬂy described in several

preliminary papers (1—9, inclusive). While the data presented in

this symposium may be subject to some revision in the light of more

complete information, they are suﬂicient for the purposes of this study.

On the basis of ﬁgures then available, an attack rate of 73.3 per

100,000 of population, with a case fatality of 1.39 percent, was noted

for Los Angeles City and County combined (8). The age distribu-

tion of the cases in Los Angeles County was unusual in that 29 per-

cent of all cases were in persons 20 years of age and over. That this

was not due entirely to the adults in the hospital epidemic in Los

Angeles is indicated by the fact that 21 percent of the cases reported

in the San Francisco Bay communities and 20 percent of the Fresno

County cases were in this age group (5).

Judging by personal investigation of samples of cases taken in
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various parts of California, Leake and others (5) estimated that the

paralytic rate in the Los Angeles area was 50 percent of the reported

cases while it was 67 percent in San Francisco, 47 percent in Fresno

County and 57 percent in Orange County. Paralytic cases include

not only cases of frank paralysis recognizable by a layman, but also

those showing slight and often transient, localized muscular weakness,

only discovered by a careful test of muscle function.

L—
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On the basis of cases seen during the epidemic, Hart and Luck (3)

estimated that the residual paralysis rate would probably be little

greater than 2 percent of all reported cases. IVilson and Walker (10),

reporting in May 1935 on the status of 100 cases followed in the

orthopedic clinic of the General Hospital, report muscular weakness

then present in 35 cases, in 14 of whom it was of a severe degree.

These, however, were admittedly not a random sample of all cases

reported in Los Angeles in 1934. Assuming that their series comprised

a. fair sample of paralytic cases, and that 50 percent of all reported

cases were paralytic (5), then one would expect residual paralysis in 50

percent of 14 percent=7 percent of all cases.

To summarize, the epidemiological features of particular interest

in the outbreak of poliomyelitis in the Los Angeles area in 1934 were:

(1) The relatively high attack rate; (2) the low case fatality rate;

(3) the low paralytic rate, in terms of Weakness at any time or in

terms of residual paralysis; (4) the apparently high communicability;

and (5) the relative age selection of adults. '

PATHOLOGY

A preliminary report (9) on the pathological changes observed in the

General Hospital cases coming to autopsy showed that the lesions en-

countered were consistent with those regularly found in poliomyelitis.

In general, however, neuronophagia was not marked and diffuse and

perivascular round cell inﬁltration was very prominent. The authors

are at present (1936) engaged in the preparation of a more detailed

study of the human autopsy material.

The course of most of the cases dying of poliomyelitis in the Los

Angeles County General Hospital was clinically typical of poliomye-

litis.

EXPERIMENTAL STUDIES

The poliomyelitis virus (“McC” strain) was recovered by Paul,

Tra-sk, and Webster (11) in one instance from the nasal washings of a

child in the General Hospital diagnosed as poliomyelitis. This child

was sick for only 48 hours, had no paralysis and had a normal spinal

ﬂuid. The authors report that this strain produces mild symptoms

in monkeys.
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Kessel (12) recovered virus from General Hospital autopsy material

in seven instances in 1934 (and from ﬁve cases in 1935). Only one

of the 1934 autopsy strains (“Wfd"’ strain) has been studied in any

detail (because of shortage of monkeys in 1934). Trask (13) reports

the “Wfd” strain “a much less virulent strain, as far as its intracere-

bral infectiousness is concerned.”

Most of the Work of Kessel and his coworkers on comparisons of

the California strains with “M. V.” (Rockefeller Institute) virus
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has been done with the “McK” strain recovered in Los Angeles in

1935. They ﬁnd “that monkeys recovered from infection with Los

Angeles strain of virus demonstrate immunity and neutralizing anti-

body to both the Los Angeles and the ‘M. V.’ virus but that these

are higher when tested with Los Angeles virus than when tested with

‘M. V.’ virus. Likewise convalescent patients from the Los Angeles

epidemic demonstrate a higher neutralizing antibody titre to Los

Angeles virus than to ‘M. V.’ virus. There is, therefore, demon-

strated a deﬁnite immunologic relationship between the Los Angeles

and the ‘M. V.’ strains, with, however, minor variations in the

degree of immunity produced against local and ‘M. V.’ virus” (12).

“In comparing the paralysis and recovery rate in monkeys infected

with these two strains, it was found that monkeys inoculated with the

‘M. V.’ strain showed a partial paralysis rate of 3.7 percent, a com-

plete paralysis rate of 96.3 percent, with 4.7 percent of the total num-

ber recovering, while the monkeys inoculated with the ‘McK.’ strain

showed a. partial paralysis rate of 78 percent, a complete paralysis

rate of 22 percent, with 84 percent recovering. The other Los

Angeles strains compared favorably in the above characteristics with

the ‘McK’ strain” (12).

“As to histopathology, monkeys inoculated with the Los Angeles

strains of virus show a less degree of cell destruction with compara-

tively a greater amount of diffuse and perivascular inﬁltration than

was apparent in monkeys inoculated with the ‘M. V.’ strain of virus.

Similar observations were made by Van \Vart, Courville, and Hall

(9) in their study of the pathology occurring in human autopsy cases

during the Los Angeles epidemic” (12).

TIME DISTRIBUTION OF THE EPIDEMIC IN LOS ANGELES

In table 1 and ﬁgure 1 the time distribution of the epidemic of

poliomyelitis in Los Angeles City and County is compared with that

of the institutional outbreak in the General Hospital. It is noted

that the time distributions of the hospital epidemic, the city epidemic,

and the epidemic in the city and county combined are similar.

The dates of onset of the median cases for the city and county

series fall in the week ended June 23, while the median case in the
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hospital outbreak developed in the following week. The peak of the

hospital epidemic lies midway between the peaks of the city and

county epidemics.

The epidemic in the personnel of the General Hospital is thus

coincident with an epidemic, including deﬁnitely established cases of

poliomyelitis, occurring in the city and county.

During the months May to November, inclusive, 2,499 cases sus-

pected of being poliomyelitis were treated in the General Hospital.
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Of these, 1,301 cases were reported as poliomyelitis. During this

period, therefore, the hospital personnel were exposed to a large

number of sources of infection.
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Onset in week Angeles .Angeles 6168. County Onset in week Angeles Angeles ales, County

ended— County City g ' General ended— County City g ’ General

County Hos ' County H i

and P‘ and 3:1!) '

City ‘a City

10 6 16 1 10 25 35 7

28 17 45 1 13 19 32 4

37 31 68 2 10 17 27 1

01 03 144 o o s 14 2

79 153 232 10 9 17 26 5

78 136 214 29 6 12 18 3

86 113 199 20 6 10 16 1

78 124 202 16 4 7 11 2

75 93 168 21 3 5 8 3

44 97 141 19 1 5 6 3

37 51 ' 88 3 1 5 6 2

24 39 63 2 0 8 8 2

17 44 61 4 0 0 0 0

33 34 67 6 2 2 4 0

29 32 61 8

10 25 35 9 Total- _ ___ 801 1, 254 2,055 198

14 26 40 6

1 The ﬁgures for Los Angeles City and County were supplied by the California State Department 01

Public Health.
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III. CLINICAL DESCRIPTION OF THE HOSPITAL CASES

SOURCES AND EXTENT OF CLINICAL DATA

The following clinical description of cases is derived from informa-

tion obtained (1) by personal interviews of the patients, and (2) from

hospital clinical records. In the time available, it was possible per-

sonally to abstract 133 hospital records, distributed as follows:

Hospital abstract

+ — Total

Interview +_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ __ 127 58 185

Interview — ____________________________________________________________ __ 6 7 13

Total _ _ _____ _ _ 133 65 198

The hospital histories were used chieﬂy in checking dates, in verify-

ing record of the occurrence of demonstrable muscular weakness, and

to secure record of the course of illness following interview.

The clinical data forming the basis of this study are taken primarily

from records secured by personal interviews of the patients. The

blank used for recording information received by interview is given

below. This form, devised for a general study of the California

outbreak, was not entirely satisfactory for use in the study of the

hospital outbreak, and consequently considerable information had to

be added. The records of the interviews of the patients thus provide

systematically collected case histories, the bulk of which (90 percent)

were obtained by one investigator.

CLINICAL HISTORY SHEET (face)

UNITED STATES PUBLIC HEALTH SERVICE

1 POLIOMYELITIS: Without known deﬁnite weakness at any time ________ -- With deﬁnite weakness

at any time ________ --

NOTE: Use a check mark where applicable throughout this form, a dash for a negative or opposite

ﬁnding, and a question mark where the information is questionable. Write dates as 7/4/34 SP for July 4 ,

1934, 6 I’.M.; < for “before", and > for “after.”

2 Fatal ........ __ Date ________ -_ Necropsy ________ __ Questionable diagnosis ________ __ Not polio ..... _-

3 Case No ......... __ County ________________ __ Locality ________________ __ State ______________________ __

4 Name of patient (family name ﬁrst) __________________________________________________________________ -.

5 Age last birthday in years ____ __ months if less than 2 years ____ __ Sex ______ __ Race _________________ -.

6 Reported address ____________________________________________________________________________________ __
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7 Address when investigated ___________________________________________________________________________ _-

8 Address at onset _________________________ __ Nearest cross streets ____________________________________ __

9 Birthplace ______________________ -_ How long in present locality? ____________________________________ __

10 Locality in summer of 1925 __________________ __ 1927 __________________ -_ 1930 ________________________ --

11 Previous addresses (within 3 weeks of onset) and subsequent addresses (other than those on lines 6—10

and 19), with dates ________________________________________________________________________________ _-

12 ______________________________________________________________________________________________________ --

13 ______________________________________________________________________________________________________ _-

l4 ______________________________________________________________________________________________________ -_

15 Date and hour ﬁrst symptom ______ -- Fever ______ __ date and duration ______ _- Date in bed ......... -_

16 Date ﬁrst seen by physician __________________ __ Physician’s name or office __________________________ _.

I7 Date reported __________________ __ Reported by ______________________________________________________ -_

I8 Date deﬁnite weakness ﬁrst noticed ________ -- Date in hospital ........ -_ Date out .................. .-

19 Name of hospital ____________________________ -_ Immobilized ......................................... -.

7

20 Adviser at present ________ __ Date visited for this information ........ -- Investigator _______________ __-

21 ONSET: Sudden ____ _-gradual (more than 2 days) ____ _- with intermissions .... -_ Persons giving

information ........................................................................................ __

Nora—Indicate order of appearance of early symptoms by Roman numerals. Underline most

prominent symptoms.

22 Fever ____ __ Maximum degrees_4.___ Sweating ____ -- Headache ____ -- Dizziness ____ _- Anorexia ..... --

Nausea ____ _- Vomiting ____ __ i V

23 Constipationm- Diarrhoea--- -

_urine---_ Pain on swallowing--- Coryza__-- Cough--

24 Chilliness--- Chills____ Skin lesions__'___‘_.'"_' _ _ ___ Twitching---_ Tremor _____ --

25 Ataxia (unsteadiness) .............. -- Stiff neck .............. -- S 11 back .............. -- Change in

disposition ......................................................................................... --

26 Nosebleed ________ __ Sensorium ........ -- Other acute symptoms .................................... ..

27 PAIN: Distribution __________________________________________ _- Pain when lifted __________________ --,

28 Tenderness: Distribution ................................................ -_ duration ............... ---

29 Double vision ______ _- Photophobia ______ _- Tonsil or adenoid operation ______ -_ Date ______________ _.,

30 If others in family had tonsil or adenoid operation, give, age, sex, and date .......................... ___

31 WEAKNESS at its worst, date ...................................................................... _-

32 ...................................................................................................... -.

33 Outcome of case to date ____ "4:. ...................................................................... --

34 ...................................................................................................... --

35 Prior affections or complications, with dates _________________________________________________________ --

36 ...................................................................................................... _-

37 Nasal discharge during convalescence ________________________________________________________________ __

38 Age of patient at infection with: Measles--- Chicken pox_.__ Mumps--- Whooping cough-__-

German measles---

39 Diphtheria ______________ _- Other infections or nervous disease _______________________________________ __

40 Date of successful smallpox vaccination ........ _- Diphtheria immunization ________ -- Typhoid ..... ..

CLINICAL HISTORY SHEET (reverse)

41 Number in household, including present case and guests, at onset ___- Male adults, 21 and over ______ __

female adults ____ __

42 CHILDREN (age of each), Male ____________________________ _- Female

Norm—List children (under 21) of each sex in order of age, oldest ﬁrst. Inclose patient’s age in a circle.

If there are other cases or suspected cases in the household, inclose age and case number of each in a circle.

Assign numbers to cases or possible cases not in the regular reported series by adding a letter to the case
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number of the related case in the regular series, as “976A”. If it is obvious, allowing an incubation period

of 7 to 14 days, that the address at onset was not the address at which the disease was contracted, these

questions should apply to the latter.

43 Occupations: Father __________________________________ -_ Place

44 Others in family ____________________________________________ -_

45 School attendance within

4 wks. of onset. Day school __________ __ Dates _________ __ Sunday school _______ _. Dates ______ _-

46 By patient ________________________________________________ __

47 By others in family ___- - ___- ___

48 ___- ______________________ __

49 Public places visited by patient within 21 days of onset, dates- _

50 - ________________ _-

51 Other visits or trips _______________________________________ __ __

52 Visitors

People from

Recent deﬁ- Recent ques- Epidemic dis- epidemic General

53 PRIOR CONTACT with: nite case tionable case trict by visit district public

54 Direct ______________ -- _ . _ _ _ - _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _-

55 Indirect-- ......... ___ ____________________________ __

56 Apparent source of infection _______________________________________________________________________ __

57 Unusual physical exertion within 10 days of onset dates-

58 Loss of sleep or other debilitating inﬂuence, dates ___________________________________________________ __

59 Swimming or bathing within 21 days of onset; dates, places, amount of exertion _____________________ __

60 . . _ . . . _ _ _ _ _ _ _ _ - _ _ __ _ -_-_ ____ _-

61 OTHER CASES OF ILLNESS in family (inclose in circle the case number of any other recent case

of poliomyelitis) ________________________________ __ _

62 ______________________________________________________________________________________________________ __

63 Among neighbors, etc., including possible connected cases (information on this form is conﬁdential, and

not for ofﬁcial reporting or quarantine) _____________ -_ ____

64 ______________________________________________________________________________________________________ __

8

66 OLD CASES oi poliomyelitis in family, neighbors, or acquaintances, with dates .................... -.

67 _______________________________________________ __

68 Presence in any epidemic district in former years ____________ __ 0t patient __________________________ --

69 Of other members of family ___________________________________ __

70 Drinking water: Main source ____________________________ _- Other sources __________________________ -_

71 Milk and cream daily average for patient before onset: Main source

72 Other sources _______________________________________________________ __

73 Ice cream, weekly average ______________ __ Main source ________________ __ Other sources ............ --

74 Butter and cheese ________________________________________________ _-

75 Population of neighborhood: Thick ____ Medium _-_- Sparse ___- Economic status: ____ Good -_-_

Fair ___- Poor ____

76 Residence -____ Institution ____ Tenement ____ Apartment ____ Row house ____ Semi-detached _--

Detached ____

77 No. families in building ________ __ No. rooms for this family ________ _- Cleanliness of house ........ --

78 Domestic animals and pets ______________ -_ Rodents .................. -_ Insects .................... --

79

80

Because of the chronic character of some of the symptoms experi-

enced, and because of the tendency of some of the cases to suffer a

recurrence or recrudescence of acute constitutional symptoms, it was

desirable that the interviews be deferred until as long after onset as

was consistent with securing reliable information. As a check on

the reliability of the histories given—particularly as regards the dates

of occurrence of symptoms—a number of sources of information were

available and used. By means of these data, dates given could be

related to deﬁnitely ascertainable dates. These sources were chieﬂy:

1. The “log” of the nurses’ cottages, consisting of a daybook in

which were recorded unusual events in the dormitories, such as the

arrival of new residents and their room assignments, transfers of

residence between cottages, etc.

2. Individual ward assignment records for employees of the nursing

department, which show the date of assignment to a new place of

duty for each employee in this department.

3. Hospital histories.

4. Information from other individuals.
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The clinical histories in this study include records of illness extending

in no instance beyond the middle of December 1934. The average

time interval, from onset of illness to the last recorded data of this

study (secured either by interview or from the hospital history) is

slightly over 4 months, distributed as follows:

Number

From onset to last recorded data: 0! mm

0 to 4 weeks ________________________________________ __ 8

4 to 8 weeks ________________________________________ __ 17

8 to 12 weeks _______________________________________ __ 15

12 to 16 weeks ______________________________________ __ 24

16 to 20 weeks ______________________________________ __ 34

20 to 24 weeks ______________________________________ __ 45

24 to 28 weeks ______________________________________ __ 38

28 to 32 weeks ______________________________________ -_ 10

Total ____________________________________________ _ _ 191
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CLINICAL CLASSIFICATION OF CASES

The clinical features of the cases occurring in this outbreak do not

lend themselves to classiﬁcation into the clinical groups commonly

adopted by various authors. Thus, while the predominant symptoms

experienced in a number of these cases might ﬁt them into Wickman’s

pseudo-polyneuritic class, other features of the illness make Wick-

man’s classiﬁcation inapplicable to the entire series. Further, it will

be apparent that the major disability following poliomyelitis in this

outbreak was rarely that usually considered characteristic of polio-

myelitis, namely, paralysis of a kind that might be expected to result

from destruction of anterior horn cells. Thus, it is not proﬁtable to

divide the cases as paralytic and nonparalytic if the word paralysis

is to have the same connotation carried, say, in the epidemic in New

York City in 1916.

In reporting cases to the health department the hospital clinicians

adopted the term “missed polio” to denote those cases on which a.

retrospective diagnosis was made. The symptoms on which the

diagnosis of poliomyelitis was considered justiﬁed in these cases were

similar to late symptoms experienced by patients who were originally

observed with the acute constitutional symptoms, systemic and

meningeal (14)., ‘commonly associated with poliomyelitis. The diag-

nosis as a “missed” case of poliomyelitis was retrospective in one of

three ways:

-(1) Some cases had been admitted to the hospital earlier with

symptoms which, during the early admission, were considered to be

due to other causes (e. g., pyelitis, enterocolitis, etc); or

(2) At the time the diagnosis of “missed polio” was made the

patient recalled a transient illness (for which he did not at the time

seek medical care), often several months earlier, which resembled the

sytemic or meningeal phase of poliomyelitis; or

' (3) N o syndrome resembling the systemic or meningeal phase

could be recalled at any time prior to the “missed polio” diagnosis.’

From the point of view of this study the term “missed polio” as

used has little value in classiﬁcation. Although it is not entirely

certain that the early systemic or meningeal symptoms were related
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to the subsequent disability, it appears reasonable, in the light of the

course followed by more “typical” cases, to consider the relationship

real. The term “missed polio” implies a'nondisabling onset with

systemic and meningeal symptoms, followed by a gradually increas-

ing disability which culminated in an eventual illness leading to a

retrospective diagnosis of poliomyelitis (or, in a few cases, a similar

gradually increasing disability without recorded systemic or meningeal

2 Many of the cases classiﬁed as “missed polio," taken alone, presented little to warrant a diagnosis of

poliomyelitis. It appears justiﬁed, however, to consider that the majority of the cases oﬂicially registered

as poliomyelitis, and considered in this report, were of the same disease entity.

10

symptoms). To avoid the error of including in this group those cases

with early disability and (at the time) incorrect diagnosis, it would

appear to be more reasonable to use the time interval between onset

and admission to the hospital as a dividing point in classiﬁcation.

Such a division has the further advantage that it is objective and

simple. ‘

Accordingly, in this study the cases will be divided clinically into

two groups, namely, group I, comprising those cases admitted to the

hospital in the ﬁrst week of illness, and group II, comprising those

admitted subsequent to the ﬁrst week of illness or never admitted

at any time during the period of observation covered in this study.

While this classiﬁcation is not entirely satisfactory, general differ-

ences in the two groups hold not only in the ﬁrst week of illness but

in the clinical course subsequently experienced. Of the 191 cases for

which clinical records are fairly complete, 131 were admitted to the

hospital in the ﬁrst week of illness (group I) and 60 cases were ad-

mitted later than this or never admitted at any time (group II).

DATE OF ONSET OF ILLNESS

It is apparent, from considerations mentioned above, that the date

of onset of illness cannot always be determined with any great degree

of accuracy. In this study it has therefore been necessary to approxi-

mate the dates of onset for a number of cases. The general policy

has been, when acute systemic or meningeal symptoms (of the kind

usually associated with poliomyelitis) were present, to consider that

the date of the occurrence of these symptoms represented the date of

onset of this illness. In the comparatively few cases in which these

symptoms were recorded as absent, the approximate time of the

development of the symptoms on which the diagnosis of poliomyelitis

was made is considered as the date of onset.

In 125 cases (65 percent) the date of onset can be reliably deter-

mined inasmuch as these individuals were well prior to a deﬁnite

illness which occurred on a deﬁnitely ascertainable day. This group

includes a number of “missed cases,” for which the time of onset of

the systemic or meningeal symptoms can be accurately determined

because (1) some were then admitted to and discharged from the
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hospital with other diagnoses, or (2) because some were then disabled

sufficiently to force them to report off duty for a day or two on dates

which could be veriﬁed, even though they did not seek medical

attention at that time.

The dates of the onset of the illness in the remaining 66 cases (35

percent) are not equally reliable for one of the following reasons:

(1) In 12 cases there were deﬁnite symptoms prior to the ascribed

onset which are here ignored because they were apparently not re-

lated to this illness (e. g., peritonsillar abscess, pleurisy, etc.).
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(2) In 18 cases there were vague and indeﬁnite symptoms, not

dissimilar to the mild sequelae of “typical” cases, occurring prior to

the development of the systemic or meningeal symptoms. The dates

of occurrence of the latter are here considered to represent the onset.

(3) In 11 cases there were fairly deﬁnite systemic episodes (which

might have represented the beginning of this illness) occurring prior

to the later, more deﬁnite and disabling syndromes which are here

considered to represent the onsets.

(4) In 25 cases the sytemic or meningeal symptoms occurred so far

prior to the time the patient reported off duty that there might be

considerable error in ﬁxing the dates on which they occurred; or there

was no record of the occurrence of these symptoms at any time.

The cases, divided into two groups according to the reliability of

the given date of onset, are plotted by week of onset in ﬁgure 2. It

is apparent that the time distribution of the whole series is only

slightly inﬂuenced by the method used in selecting the dates of onset.

However, the median date of onset in those cases for which this date

could be reliably determined was June 20, as against August 3 for the

cases with less reliably determined dates of onset. In ﬁgure 3 the

ascribed dates of onset are plotted against the dates of admission to

the hospital. It is noted that the time distribution of the two series

is not strikingly dissimilar.
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The clinical peculiarities of the illness diagnosed at the time as

poliomyelitis in this institutional outbreak may best be introduced by

presenting résumés of the histories of seven cases selected to illustrate

the more common symptoms experienced, as well as the range of

disability. They are not intended to represent “typical” cases. In

the appendix will be found résumés of the histories of 25 other cases

taken entirely at random from the whole series.

The first history cited reviews an illness which would have been

diagnosed readily as paralytic poliomyelitis, with recovery, even in

the absence of an epidemic. Certain residual symptoms noted, however,

are by no means classically associated with poliomyelitis.

CASE NO. 151

U’. M. 30, ambulance driver (clinical group I).—Well until June 5 when he

developed general malaise, a slight headache and stiffness of the neck. He felt

depressed and somewhat lethargic. He lost his appetite but had no nausea

or vomiting at any time. The muscles of the extremities were sore that night.

These symptoms persisted and on June 9 he developed constipation and an

unsteady gait. Reporting for “prophylactic” serum (which was given) on June

9, he was admitted to the hospital. Physical examination revealed a slightly stiff

neck, an inﬂamed and injected throat, equal and normal superﬁcial and deep
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reﬂexes, and tenderness of both biceps. Temperature 99.6° F. Spinal ﬂuid

taken on the 9th was at 400 mm of water pressure and contained 1 lymphocyte

and no globulin. Five drops reduced Benedict’s solution. Pooled normal adult

serum was given—30 cc intravenously and 15 cc intramuscularly.

On June 10 orthopedic examination revealed slight tenderness and weakness of

both deltoids and biceps with “the right hamstrings and adductors also involved.”

Both arms were put in airplane splints and a pillow braced the right leg. He

was also given 260 cc of whole blood intravenously.

On June 11 he suffered severely with pains in the back and a feeling of compres

sion in the chest. On the same day the patient ﬁrst noticed weakness in the

left hand and in both legs. By June 13 he was unable to lift either leg off the bed.

Tenderness became fairly marked in the right thigh, and for a period of about 1

week he had severe paroxysmal pain in the thighs. Fibrillary twitchings in the

right thigh amounted to deﬁnite cramps. On June 12 he commenced having

difficulty in voiding and required catheterization from the 14th to the 18th.

He was given 30 cc of convalescent serum intramuscularly on June 12 and 30 cc

of pooled normal adult serum on June 17. Pain, particularly, and other general

symptoms continued until about June 23, after which they subsided.

On June 24 orthopedic examination revealed weakness in the left biceps and

deltoid and in the left iliopsoas and gluteals. The right leg was generally weak.

The patient was placed on a Bradford frame with all extremities except the right

arm immobilized. On June 30 the right leg was still weak and tender and was

continued in splints while the frame and other splints were discontinued. On

July 5 all weakness and tenderness had disappeared and on the 13th the patient

was discharged to continue in bed at home.

The highest temperatures were 99.6° on June 9; 101.6° on June 11; 101° on

June 12; 100° on June 18; 99.8° on June 20; 992° on June 23; and 99.6° on June

27; otherwise the temperature was not above 99°.

On July 20 he returned to the O. P. D. complaining of insomnia and of hyperes-

thesia of the dorsal surfaces of both feet. Routine muscle check was normal

except for a slightly impaired function of the right quadriceps.

Between this period and his discharge from the outpatient clinic on September 4

he complained of difficulty in memory and concentration, insomnia, cramps in the

muscles of his right leg, and easy fatigue on slight exertion. These complaints

gradually disappeared and he was able to do'desk work on September 4 and had
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not again been off duty when interviewed on November 7.

The second case (No. 163), in the presence of an epidemic, would

reasonably be diagnosed as abortive poliomyelitis. Résumé of this

history follows:

CASE No. 163

W. F. 28, graduate nurse (clinical group I) .—Well until June 6 when she received

a dose of prophylactic serum. For 3 or 4 days following this she felt tired and had

night sweats. On June 13 (which is considered to be the date of onset) she had a

moderately severe frontal headache and lost her appetite. She was nauseated

but did not vomit. There were no other symptoms save urinary frequency.

She was admitted to the hospital on June 14 where the physical examination

was essentially negative except for a slight stiffness of the neck. The temperature

was normal (the highest during the whole illness being 99.6°) . She was given 15 cc

of pooled normal adult serum and 45 cc of convalescent serum intramuscularly.

N o lumbar puncture was performed.
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On June 21 she developed a deﬁnitely stiff neck, (patient’s story, which was

conﬁrmed by physician’s examination on June 30). The same day she developed

pain in both upper arms and easy fatigue in the same muscle groups.

Orthopedic examination on June 27 revealed no weakness or tenderness, but

when it was repeated on June 30 weakness was found in the “left arm” and an

airplane splint was applied. (According to patient’s story she had no weakness

at any time.) The splint Was continued until July 6, when it was found that the

weakness and tenderness had disappeared.

The hospital course was otherwise uneventful and the patient was discharged

on J uly l0.

She returned to duty on July 29. During the ﬁrst week of work she was easily

fatigued and suffered with ﬁbrillary twitching of the muscles of both legs. She

had no other sequelae up to the time of interview on October 25.

NOTE.—ThiS patient’s twin sister, a nurse in the hospital, was more severely

affected.

The third case (No. 105), one of the most severely affected of the

entire group, illustrates almost all of the disabling symptoms experi-

enced by any patient. While the sensory disturbances were the most

disabling features of this illness, deﬁnite paralysis with atrophy,

apparently out of proportion to the degree and duration of immo biliza-

tion, did exist. This case might well ﬁt into VVickman’s pseudo-

polyneuritic class and despite the predominance of sensory disturb-

ances might readily be called poliomyelitis in the presence of an epi-

demic of this disease.

Résumé of the history follows:

CAsE No. 105

W’. F. 34, physician (clinical group I) .——~No prophylaxis. For about 2 months

prior to onset patient had been exhausted from overwork and lack of sleep.

About 6 weeks prior to onset she had had an attack of diarrhea lasting 1 month.

On June 13 she developed fever, and pain in the left shoulder. In the evening

there was tingling in the left hand. She was examined and the left knee jerk was

hyperactive. On the following morning she was slightly dizzy and there was a

dull aching in the left arm which she thought was a ﬂare-up of an old neuritis.

She became extremely irritable and with the development of severe lumbar pain,

loss of accommodation (which persisted for 3 weeks), and cramping abdominal
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pain she was admitted to the hospital and placed on a Bradford frame with all

extremities immobilized. During that night the left leg, right leg, and right arm

became (in the order given) painful and then useless. There was rapid and com-

plete involvement of all muscle groups and the following morning it was painful

and difficult to chew or breathe.

On June 15 generalized muscle tenderness developed which partially persisted

for 5 weeks. At the same time there was a generalized hyperesthesia which, in

the legs, persisted for 5 months. There were paresthesias—chiefly tingling and

numbness—in the feet and hands intermittently for 3 months.

Stiff neck and back did not develop until June 16 and lasted 2 weeks. Nausea

and vomiting were present at intervals during the ﬁrst 3 weeks. The temperature

varied between 99° and 101° for the ﬁrst 2 Weeks. Obstipation was present from

June 14 for several weeks. Photophobia was intense for 6 weeks, and lacrimation
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for slightly less than this period. Headache developed on June 21, continued 3

Weeks, and recurred a number of times after.

For the ﬁrst 3 weeks she was unable to sleep—largely because of pain. On

June 17 severe muscle twitching developed and affected all muscles. At times

they amounted to spasms and, when the trapezii were so involved, it was difficult

to breathe. These muscle spasms continued until the middle of November.

During the illness there was loss of position sense of the hands and feet. For 6

weeks the nails did not grow at all and in December the nails of the left hand and

foot still grew only half as fast as those on the right. She had repeated emotional

upsets for no apparent cause and developed violent dislikes for people and things

formerly liked.

On June 27 she developed severe edema in the left leg and later in the right leg,

shoulders, and over the sacrum. On July 11 she developed a slight pulmonary

edema.

Treatment consisted of immobilization on a Bradford frame with all extremities

splinted, for 3% weeks. The splints were then bivalved. On admission she

was given 60 cc convalescent serum intramuscularly and 40 cc intravenously. On

June 15 she was given 30 cc of serum and an immunotransfusion. Opiates of all

types were used and had little effect on the pain. Passive motion was started at

6 weeks and active motion after 10 weeks.

When interviewed December 17 the patient was still bedridden. There was

atrophy in many muscle groups, but no groups were completely paralyzed. She

could walk in the pool. The weakness was Worse in the left arm and leg. She

still had ﬁbrillary twitching, tenderness of all large nerve trunks, and edema of

the left leg and right lower leg. There were questionable trophic changes in the

joints on the left side. In the week or 10 days before each menstrual cycle she

had headaches and an increase in edema and pain. Cold weather affected her

similarly.

The fourth case (N o. 131) illustrates the recurrences of constitutional

symptoms (“ﬂare-ups” or “re1apses”), which in some degree were

common to a large proportion of the patients, in a patient who, for a '

period of about 1 month, had shown deﬁnite localized muscular weak-

ness. Résumé of the history follows:

CASE No. 131

W. F. 27, attendant (clinical group I) .——Patient was well until the present illness
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except that she had been very tired and had lost 10 pounds in the 2 weeks prior.

On June 5 she received prophylactic serum, with no reaction.

On June 18 (here called the date of onset) she developed a peculiar, diffuse

headache which was not particularly severe, and was nauseated and felt generally

“rotten” and extremely restless. There was also moderately severe pain along

the ulnar distribution of both arms and in both thumbs. The following day her

neck and back were deﬁnitely stiff. While working, she found that her arms were

generally weak and she could hardly lift a baby or carry a tray, so she was admitted

to the hospital. Physical examination conﬁrmed the stiﬂ’ neck and back and also

discovered tenderness in the right deltoid, biceps, and right thigh. The tempera-

ture was 99.4° (the highest during this hospitalization). No lumbar puncture

was done. Pooled normal adult serum was given, 25 cc intramuscularly and 25 cc

intravenously. The patient vomited after admission.

On June 20 orthopedic examination revealed “numerous muscle groups weak

or tender”; she was placed on a Bradford frame with all extremities immobilized

16

and was given convalescent serum, 30 cc intramuscularly and 30 cc intravenously.

She stated she was delirious during the day but thought it due to dilaudid.

On June 21 she received a transfusion of 350 cc of whole blood, “followed by

general improvement.” However, she started vomiting again and required

catheterization until June 28.

About June 24 severe muscle twitching, cramps, and pain developed and lasted

10 days. She also had peculiar position sensations, “the feet felt like they were

clear across the room” and she “couldn’ t wriggle the toes”; “when the eyes were

closed I felt like I was falling.”

Orthopedic note states on June 29 “muscles of the left arm normal; lower

extremities tender; muscles right arm still tender.” July 4, patient was again

given 30 cc of convalescent serum intramuscularly. Routine physiotherapy

muscle tests being completely normal on July 12 and July 19, the patient was

discharged on the latter date.

Following her discharge she had repeated episodes of terriﬁc headache, fever,

chills, vomiting, general aches and pains, and stiff neck, and she spent most of

the time in bed at home.

On September 18 she was readmitted because, in addition to the general symp—

toms, she developed painful, burning urination. Her temperature had been

recorded on the outside as 101° but the highest while hospitalized was 100°. No

muscle weakness was detected on careful muscle check but hospitalization was

continued until October 30 because of intermittent headache, pain, general malaise,

and nervousness.

Following discharge she had frequent insomnia, headache, and nervousness,

and easy fatigue and calf pain after exertion. These symptoms gradually dis-

appeared and she was considered able to return to duty on December 30.

The ﬁfth history cited (No. 162) illustrates a long, drawn-out, and

indeﬁnite onset, not at all typical of poliomyelitis, but residual dis-

ability entirely consistent with the disease. Résumé of the history

follows:

CASE No. 162

Vt". F. 24, graduate nurse (clinical group II) .—-\Vell until present illness. Re-

ceived prophylactic serum on June 8. On July 4 (here called the date of onset)

the patient developed a very severe frontal headache which persisted until long

after admission. The headache was intense but she continued work with the
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exception of 2 days off duty (July 6 and July 11). On July 6 she was extremely

nauseated and vomited several times and also noticed unusual sweating. She

states that she had deﬁnite fever on July 4 but did not record it. On the same

day (July 6) she developed a diarrhea. Between this period and July 12 she

stumbled several times on the steps, but paid no attention to it until the 12th

when she found she could not lift a pitcher with the right hand. At the same time

there was pain in this hand and arm but the patient states the chief disability

was Weakness and not pain. On July 16 the right arm commenced becoming

numb.

The patient ﬁnally sought attention and was admitted to the hospital on July 17.

The following day she developed severe lumbar pain and pain in the right upper

arm and right side of the back and tenderness in the right thigh. She was immo-

bilized on a Bradford frame with all extremities except the left arm splinted.

Catheterization was necessary the same day and a number Of times after.

Following a transfusion, there was an extension of the tenderness, and anesthesia

developed in the right lower leg.

There was no stiﬂ‘ neck or back at any time.
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Respiratory diiﬁculty developed shortly after she was placed on the frame and

she was in a respirator 2 days. She also developed severe ﬁbrillary twitching and

tremors of the muscles of the extremities. In the latter part of July she developed

photophobia and diplopia.

She then improved somewhat and was transferred to the convalescent ward.

On August 6 she again had respiratory difﬁculty and was taken back to the respira-

tor for 3% days. At the same time there was considerable pain and difficulty

in swallowing and she regurgitated ﬂuids through the nose.

“Then patient was interviewed October 27 both legs were still splinted and the

right arm rested on a pillow splint. No muscles were entirely paralyzed in the

left leg but she was unable to lift it against gravity. She was unable to move the

right leg at all and possessed little motion in the right arm. There was atrophy

in muscles of the right arm. She was unable to perform ﬁne movements with the

left hand. She stated that she “couldn’t drink anything on the right side of the

throat.” Anesthesia was present in the right arm from the elbow to the wrist.

From August to October she had suffered more intense pain than in the ﬁrst

month of illness.

The sixth history cited (N o. 96) illustrates the vague onset and

symptom-complex representing the entire disability of a few cases.

There is little to suggest poliomyelitis in this case except for its occur-

rence coincident to this outbreak and for subjective complaints not

dissimilar to complaints common in more “typical” cases. Résumé

of the history follows:

CASE NO. 96

W. F. 38, graduate nurse (clinical group II) .—No prophylactic serum. Well

until about July 18, which is here called the date of onset (shortly after she had

been transferred to duty from the acute to the convalescent poliomyelitis wards)

when she commenced having, intermittently, occipital headaches of a severity

and type never previously experienced. At the same time she was nauseated and

developed a continuous ache in both arms which radiated from the shoulders to

the tips of the third and fourth ﬁngers. At about the same time there were

aching pains in both ankles and on the under surface of both large toes. She

commenced turning her ankles easily, something she had never done before.

During her 2 days a week off duty she stayed in bed and the symptoms all disap-

peared, to return after a few days at work. These pains gradually increased and
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the same type of pain, at different times, involved all extremities. The muscles

were also intermittently tender to pressure. She noticed a steady increase in irri-

tability and spells of depression and weeping for no apparent cause. All symptoms

were worse at menstrual periods but there was no menstrual abnormality.

Late in November she developed a cold, at which time pain, easy fatigue, head-

ache, and nervousness were exacerbated. She woke up on November 29 with a

nervous chill—“shook all over”—and subsequently had ﬁne tremors of the

tongue, ﬁngers, and many muscle groups.

She was seen by the resident in the employees’ clinic and by an orthopedic

consultant on November 30, and sent off duty as a “missed polio.” Routine

muscle check on November 30 showed no muscle impairment, nor had there been

any subjective weakness save easy fatigue and “weak ankles.”

The seventh case cited (N o. 102) is somewhat similar to the sixth

except that systemic and meningeal phases were recalled and deﬁnite

localized weakness was present. Résumé of the history follows:
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CASE No. 102

W. F. 23, social service employee (clinical group I I) .—Well until July 7 (here

called the date of onset), when she developed a severe headache, “never anything

like it before,” and a stiff neck and back. She was slightly better the next morn-

ing and was given “prophylactic” serum. She went off duty the afternoon of

July 8, and, because of headache and stiff neck, remained off until July 11. There

was no fever or gastrointestinal disturbance at this time or later. She did have a

slight sore throat, coryza, and cough.

The patient then worked with no signs or symptoms except ﬁbrillary twitchings

in the right deltoid. On about October 8 she developed shooting pains in both

legs and in the right arm. She lost her grip in the right hand and noticed deﬁnite

weakness in that arm. There was also tenderness in the right shoulder and fore-

arm. She continually dropped things held in the right hand and on October 15

reported to the orthopedist who had her admitted to the contagious unit.

Admission physical examination revealed “marked weakness of the right biceps

and the ﬂexor groups of the right forearm and hand; some weakness of the right

triceps and deltoid; some general weakness of both legs, especially the quadriceps;

all reﬂexes positive and markedly hyperactive except the abdominals.”

At last information (December 27) she was still having slight pain in the right

arm and complaining of fatigue and backache on exertion. There was apparently

a very slight atrophy in the muscles of the right forearm.

PROMINENT SYMPTOMS REPORTED AS ASSOCIATED WITH THIS ILLNESS

The prominent symptoms present in the ﬁrst week of illness are

shown in table 2 for all cases and for clinical groups I and II. It is

noted that pain and headache were the most frequent symptoms and

that they occurred with about the same frequency in groups I and II.

A higher proportion of the cases admitted within the ﬁrst week of

illness (group I) were recorded as experiencing all other symptoms

except sore throat, cough or coryza, and diarrhea.

TABLE 2.—Prominent symptoms in the ﬁrst week of illness for all cases and for

(Group I) those cases admitted to the hospital in the ﬁrst week and (Group II) those

admitted later or never admitted

Percent of cases recorded Percent of cases recorded

as experiencing desig- as experiencing desig-

nated symptom during nated symptom during
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the ﬁrst week of illness the ﬁrst week of illness

Symptom Symptom

Group Group All Group Group All

I II cases I II cases

Pain 1 _________________ -_ 92 84 89 Vomiting ______________ __ 52 22 42

Headache ______________ __ 89 83 87 Muscle twitching ______ _- 50 24 42

Muscle tenderness _____ __ 80 31 66 Sore throat ____________ __ 29 30 30

Nausea ________________ __ 74 49 66 Constipation __________ -_ 37 8 28

Other sensory disturb- Fever, greater than

ances 1 _______________ __ 70 38 58 100° F..__v .......... __ 32 16 28

Stiff neck or back _____ -_ 62 31 52 Cough or coryza ....... _- 23 30 25

Localized muscular Diarrhea ______________ __ 18 19 18

weakness ____________ __ 67 12 49 Urinary retention 3 ____ __ 18 0 12

1 Exclusive of headache, tenderness to movement or pressure, and skin hyperesthesia.

’ Comprising skin hyperesthesia. paresthesia, and anesthesia. The percentages for this rubric are based

on small ﬁgures and are probably too high. It appears likely that where these symptoms occurred a positive

record was obtained but that many negatives were unrecorded as such and therefore cannot be counted.

3 Retention sufficiently severe to require catheterization.
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In table 3 the interval in calendar days between the onset of illness

and the development of each symptom is given for all cases. It is

noted that all symptoms developed with greater frequency on the day

of onset except muscle tenderness, localized muscular weakness, and

retention.

TABLE 3.——Percentage of all cases ﬁrst experiencing designated symptom on speciﬁed

calendar day after onset

Calendar day after onset

Symptom Total

0 1 2 3 4 5 6 7 knlgvll'n ,

Pain 2 ________________________ __ 42.2 17. 1 10. 2 6. 4 4. 8 2. 1 1. 6 4. 8 0 89. 2

Headache ____________________ __ 59. 7 12.0 3. 7 3. 7 4. 7 1. 0 1. 6 . 5 . 5 87.4

Muscle tenderness ___________ __ 6. 3 16. 7 12. l 9. 8 9. 2 4. 0 4. 0 4. 0 0 66. 1

Nausea _______________________ __ 31.0 9. 2 8. 7 5. 4 3. 8 1. 6 1. 6 3. 8 . 5 65. 6

Other sensory disturbances 1. _ _ 20.2 11. 2 4. 5 10. 1 1. 1 4. 5 1. 1 5. 6 .0 58. 3

Stiff neck or back ____________ __ 18.4 9. 2 9. 7 4. 9 4. 3 1. 6 .5 3. 2 .5 52. 3

Localized muscular weakness--- 3. 7 10. 6 7. 9 9. 5 4. 8 2. 1 4. 2 5. 8 . 5 49. 1

Vomiting ____________________ __ 15.2 6. 5 7. 1 4. 3 3. 3 1. 6 2. 2 1. 6 . 5 42. 3

Muscle twitching- _ ____ _ 9. 2 6. 5 4. 6 5. 2 5. 2 2. 6 4. 6 3. 9 0 41.8

Sore throat _____________ -_ _ 21.4 2. 2 1.1 1.1 1. 6 . 5 . 5 1.1 0 29. 5

Constipation ____________ __ ___ 5. 4 5. 4 4. 8 4. 8 l. 8 . 6 .6 3. 0 1. 8 28. 2

Fever (greater than 100° F.)____ 19.2 3. 0 1. 8 0 1. 8 .6 1. 2 0 0 27.6

Coryza or cough ______________ -_ 17.0 3. 3 .5 1. 1 1.1 .5 0 1. 6 0 25. 1

Diarrhea _____________________ __ 10. 1 2. 8 1. 1 2. 2 . 6 . 6 0 1. 1 0 18. 5

Urinary retentiop 2 ___________ _- 0 1. 2 2. 3 5. 2 1. 7 1. 2 . 6 0 0 12. 2

1 Exact day within ﬁrst week unknown. 1 See footnotes table 2.

Table 4 shows the proportion of cases recorded as experiencing

various symptoms at any time during the period covered by these

observations. In this table the differences in symptom frequency

observed in the ﬁrst week of illness between group I and group II

cases have, to a certain extent, disappeared. The proportions of cases

experiencing pain, headache, muscle tenderness, drowsiness, and

diarrhea are practically the same for the two groups. A distinctly

greater proportion of the group I cases, however, developed localized

muscle weakness, nausea, vomiting, vertigo, photophobia, constipa-
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tion, chills, fever, retention, and diplopia. This is in accord with the

greater severity of the illness in these cases during the ﬁrst week.

Comparison of tables 2 and 4 shows that, in general, the increase in

symptom frequency after the ﬁrst week for all cases is largely con-

tributed by the group II cases. Rather unexpected increases do

occur after the ﬁrst week; for example, the altogether unusual increase

in the proportion of patients who vomited——52 percent of the group I

patients in the ﬁrst week and 68 percent during the entire period of

observation.
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TABLE 4.—Symptoms present at any time during period of observation

Percent of cases expe- Percent of cases expe-

riencing designated rieneing designated

symptom at any time symptom at any time

during period of obser- during period of obser-

Symptom vation symptom vation

Group Group All Group Group All

I II cases I II cases

Pain 1 __________________ __ 98 100 99 Drowsiness ____________ - - 43 46 44

Headache ______________ __ 95 92 94 Constipation ___________ __ 45 35 42

Muscle tenderness _____ _- 90 88 89 Tremor ________________ __ 33 40 35

Localized muscular Sore throat- ___________ _- 31 43 34

weakness ____________ __ 84 70 80 Fever (greater than

Muscle twitching ______ __ 76 84 79 100° F)__ _____________ i- 36 23 32

Nausea ________________ __ 82 70 78 Coryza or cough _______ __ 25 41 30

Irritability _____________ __ 62 73 65 hills __________________ __ 32 17 27

Stiff neck or back ______ -_ 67 58 64 Urinary retention 1 ____ _. 33 14 27

Vomiting ______________ - _ 68 42 60 Diarrhea _______________ _ _ 25 27 25

Vertigo ________________ __ 60 44 55 Diplopia _______________ -_ 21 9 17

Photophobia ___________ __ 48 37 44

1 See footnote table 2.

While the interviews were in progress it became apparent that

certain symptoms were present which were not called for on the form

used for recording. It became the practice to attempt routinely to

ask each patient regarding the presence or absence of these symptoms

and to record positive and negative answers. However, this was

not always done, and negative ﬁndings frequently went unrecorded.

For this reason there are not enough histories, with a positive or

negative record, for reliable calculation of proportions for a number of

the unusual symptoms. Hence, in table 5 the number of histories

with deﬁnite record for each of these symptoms is given.

TABLE 5.—The number of histories on which were recorded the presence or absence

of other symptoms, but for which there were insuﬁicient positive or negative record-

ings to calculate reliable percentages

Number of histories recording pres-
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ence (+) or absence (—) of desig-

nated symptoms

Symptom

Group I Group II All cases

+—+-+—

Easy fatigue ____________________________________________________ __ 58 5 30 3 88 8

Paresthesias ____________________________________________________ - _ 49 13 33 3 82 16

Skin hyperesthesia ______________________________________________ __ 30 23 14 12 44 35

Insomnia _______________________________________________________ __ 23 10 9 5 32 15

Emotional upsets _______________________________________________ -- 51 44 12 26 63 70

Other disturbances of the sensorium ____________________________ -- 58 42 22 13 8O 55

Ataxia __________________________________________________________ __ 19 71 6 33 25 104

Joint changes ___________________________________________________ __ 11 19 3 9 14 28

Cystitis _________________________________________________________ __ 11 2 3 4 14 6

Trophic changes ________________________________________________ -_ 5 17 6 13 11 30

Anesthesia ______________________________________________________ __ 3 23 3 10 6 33

Menstrual disturbances _________________________________________ .- 9 8 5 14 14 22

Recurrenrcs (“relapses”) ________________________________________ __ 34 59 9 17 43 76
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CHARACTER OF SYMPTOMS

The character of pain experienced varied within wide limits. It

was frequently described as rheumatoid or inﬂuenzal in character—

an ache in the muscles or bones—but often of suﬁ'icient intensity to

awaken the patient from sleep. In most instances it was aggravated

, by exercise. It was conﬁned to no deﬁnite body area, and charac-

teristically was variable from day to day in its distribution. During

the first week of illness, particularly in the group I cases, it was more

frequently present along the muscles at the back of the neck, between

the shoulders, and in the lumbar area of the back. Pain in the muscles

of the extremities was next in frequency. In the group II cases pain

in the extremities was frequently the earliest symptom. The severer

pain, associated with skin hyperesthesia and nerve trunk tenderness,

was less common and when present usually appeared after the ﬁrst

week. This type of pain frequently persisted for long periods of time

and was resistant to all types of opiates. Abdominal cramps, asso-

ciated with tender and painful abdominal muscles, were not infrequent.

Headache was usually described as of a character and severity never

previously experienced by the patients. N o localization was charac-

teristic, it being as frequently described as frontal, temporal, or occipi-

tal, as generalized. The severer, so-called pressure headache, will be

mentioned in discussion of recurrences.

Muscle tenderness to pressure or motion was a relatively uncom-

mon symptom in the group II cases during the ﬁrst week of illness.

The percentage given in table 2 is possibly misleading, however, inas-

much as tenderness was frequently not recognized until detected on

the physical examination of admission and none of this group was

admitted in the ﬁrst week of illness. Tenderness showed no charac-

teristic predisposition for any particular muscle groups. It was the

impression of some clinicians that the muscle groups found to be tender

early in illness were the ones later involved in weakness, but the

records are not sufficiently complete to check this point accurately.

Localized muscular weakness will be discussed in detail in a subse-

quent section.

Muscle twitching consisted of ﬁbrillary twitching of muscle ﬁbers,
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individual muscles, or whole groups. Occasionally it was severe

enough to move a whole extremity. In general, it was not of much

prominence in the ﬁrst week of illness. In some cases, usually later

in the illness, muscle twitching was of such severity as to amount to

painful muscle cramps.

Nausea was a prominent symptom early in illness and was often

very disturbing. Vomiting was less frequent and when present was

rarely of the type classically associated with poliomyelitis. For

example, it was frequently projectile and of prolonged duration. The
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most unusual feature of vomiting, however, was the delay in its

appearance which was frequently observed. For example, a number

of patients ﬁrst developed this symptom relatively late in their illness.

In fact, the severer types of vomiting usually occurred relatively late

and were associated with recurrences of other symptoms.

Irritability and drowsiness were frequently present, at different

times, in the same patient.

The occurrence of stiff neck or back, particularly in the group II

cases, is frequently based entirely on histories given by the patients

and not upon an objective physical examination. Judging by similar

histories obtained from the group for whom abstracts of hospital

histories are available, the records of interviews should be fairly reli-

able. In about half of the cases considered to have stiff neck or back

the stiffness consisted of a positive “spine sign”———or pain in the neck

and lumbar back on anterior flexion of the spine. Retraction of the

head was rarely encountered.

Vertigo was rarely a particularly disturbing symptom except when

present in association with recurring constitutional symptoms.

Photophobia was occasionally intense and associated with severe

ocular pain.

Constipation, when present, was usually severe and in many cases

difficulty was experienced in expelling enemata. It frequently per-

sisted for 1 or 2 months. It has been suggested that constipation

directly resulted from immobilization of the patients on Bradford

frames. Of those patients for whom the date of such immobiliza-

tion and the date of the development of constipation is known, 78

percent were either never on a frame or were so immobilized after the

development of constipation. However, nearly all of these cases had

partial or complete immobilization of one or more extremities at about

the time of the development of this symptom.

Tremors were usually associated with muscle twitching or with

exertion of muscle groups not completely recovered from localized

weakness.

Sore throat, coryza, or cough and chills were usually onset symp-

toms and not particularly disturbing.
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The records of occurrence of fever were obtained both from the

hospital histories and from interviews of the patients. It is felt that

the records of fever before admission, obtained from the patients,

are quite reliable inasmuch as individuals of this class have ready

access to clinical thermometers and are prone to take their tempera-

ture when fever is suspected. In addition, all employees of the com-

municable diseases unit were required to take their temperature each

morning. During the ﬁrst week of illness a temperature greater than

100° F. was reported in 28 percent of the patients. Fever of this
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degree was usually of short duration. The following table shows

different maxima of fever during the ﬁrst week of illness:

Cases Percent

GroupI GroupII Total GroupI GroupII Total

No fever ________________________________ __ 36 32 68 31 65 40

99°—100° F .............................. -- 44 9 53 37 19 32

Over 100° F _____________________________ -_ 38 8 46 32 16 28

Unknown _______________________________ -_ 13 11 24 ____________________________ __

Total ............................. _- 131 60 191 100 100 100

It is noted that fever above 100° F. was not a particularly promi-

nent symptom. A review of the fever records of the hospital his-

tories abstracted gives the distinct impression that an instability of

temperature, with a frequent daily range from 97°—99° F ., was much

more characteristic of this illness than a real elevation of temperature.

Diarrhea, often associated with severe abdominal cramps, when

present, was usually an onset symptom. Two cases, later diagnosed

as poliomyelitis, were ﬁrst discharged from the hospital with a diag-

nosis of enterocolitis.

Urinary retention, of severity sufficient to require catheterization,

was present during the ﬁrst week in 12 percent of the cases. Some

patients stated that urinary difficulty was due to immobilization on

a Bradford frame. That there may be some justiﬁcation for this

assumption is indicated by the fact that 74 percent of the cases for

which the relevant dates are known required catheterization on the

same day as, or after, this immobilization. On the other hand, cathe-

terization was not usually necessary for longer than 1 week and most

of these patients were immobilized for much longer periods.

“Other sensory disturbances” comprise one or more of the follow-

ing symptoms: skin hyperesthesia, paresthesia, and anesthesia.

During the ﬁrst week of illness paresthesias were the most frequently

experienced of this group, and of the paresthesias numbness and

tingling were reported in greatest frequency. Intense itching was

occasionally present. Anesthesia was not recorded as occurring in

the ﬁrst week in any case and in only six cases throughout the illness,

but the speciﬁc question regarding it was not routinely asked. Skin
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hyperesthesia, when present, was frequently intense and occasionally

generalized. In a few cases cradles had to be used for long periods,

to keep the bed clothes away from the patients.

The records of sensory disturbances, exclusive of pain, muscle

tenderness, and nerve-trunk tenderness are largely based on the

histories given by the patients at interview. In the 133 hospital

histories abstracted there were no records of detailed neurological
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examination. Such examinations are known to have been made

occasionally, and it is stated that where sensory changes were ob-

served the areas involved varied considerably from day to day.

“Easy fatigue” consisted of low reserve strength noticed after

varying amounts of exertion. The muscle groups affected were

usually those originally involved in deﬁnite localized muscular weak-

ness. Some cases, never showing deﬁnite weakness, were relatively

easily fatigued. This complaint was frequently accompanied by

pain and twitching or cramps in the muscles involved.

Menstrual disturbances occurred in at least 14 patients who had

previously experienced no difficulty. They were usually manifest

as an increase or decrease in ﬂow or a change in the cycle.

The emotional upsets reported are diﬂicult to interpret. They

varied in degree from relatively slight displays of irritability and

impatience to violent manifestations of dislike for people and things

formerly liked. A common type of upset consisted of crying spells

resulting from no known provocation. The emotional upsets of a

few individuals were undoubtedly hysterical in nature, but it would

be manifestly erroneous to consider as hysteria the emotional insta-

bility associated with this illness in all of the cases in which it was

present.

Other disturbances of the sensorium chieﬂy consisted of the com-

plaints of memory difficulty and difficulty in concentration. Transient

personality changes of varying degrees of severity were relatively

common.

Urinary difficulties giving a clinical picture of cystitis are thought

to have been more common than the ﬁgures in table 5 indicate. The

symptoms usually occurred sometime after catheterization had been

discontinued and occasionally developed in a patient who had never

been catheterized.

The trophic changes noted were usually changes in nail growth and

hypertrichosis.

Insomnia was associated in most cases with intense pain but in many

continued after it, or was an apparently independent residual com-

plaint. Disturbance of the sleep rhythm was not recorded.
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Recurrences (“relapses”) of systemic or meningeal symptoms varied

in frequency and severity. The cases more severely affected suffered

with intractable headache and vomiting (projectile), vertigo, ocular

pain, diplopia, and intense discomfort and exacerbation of symptoms

upon the occurrence of loud noises or jarring of the bed. In some

cases, there were in addition fever and stiff neck. Following a recru-

descence of constitutional symptoms there was frequently an extension

of pain or weakness into muscle groups not previously involved. In

many cases the constitutional symptoms during their recurrence were

considerably more severe than at onset. This was particularly true
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of vomiting and headache. Certain recrudescences were considered

to be due to increased intracranial pressure, and it was a deﬁnite clin-

ical impression that removal of spinal ﬂuid relieved those symptoms.

The records are not sufficiently complete to count adequately those

beneﬁted and those not beneﬁted by this procedure.

The milder “relapses” were sufficiently annoying that all convales-

cents were constantly “keyed up” in fear they would develop one.

There appeared to be no predisposing cause for them, though in many

they were associated with untimely overexertion or with some phase,

usually the onset, of the menstrual cycle. Cold, damp weather fre-

quently increased pain and sense of ill being in patients in whom a deﬁ-

nite recrudescence was not precipitated. A few of the “relapses”

were unquestionably hysterical in nature.

DISABILITY

Disability is as measured by: (1) Localized muscular weakness;

(2) duration of hospitalization; and (3) time lost from work (weeks off

duty).

Localized muscular weakness—Upon admission to the hospital, pro-

viding muscle pain and tenderness were not too extreme, each patient

was given a routine test of muscle function by the admitting oﬁicer.

The test performed consists, in principle, in comparing the strength of

muscle groups on opposite sides of the body against varying degrees

of resistance applied by the examiner, or by the resistance of gravity.

This “muscle check” was repeated, frequently on the same day, by the

resident on the communicable diseases unit, by some member of its

visiting staff, or by both. The performance of each muscle group in

these tests was not routinely recorded but positive or negative notes

were made, such as “right triceps and biceps markedly weak”, or “no

weakness present.” There were frequent discrepancies in the results

of examinations by different observers, made on the same patient on

the same day. Where such discrepancies occur, it is the policy in this

study to give preference to the results of examinations made by indi-

viduals known to have become fairly export in the performance of these

tests. It is not certain that this procedure is proper inasmuch as the

same competent examiner occasionally found deﬁnite differences on
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different examinations made on one patient during the same day.

Within a few days following admission, a more careful test of muscle

function was performed by a member of the orthopedic staff who sub-

sequently directed the orthopedic care of the patient in accordance

with the ﬁndings of muscle involvement. With the employees

affected, orthopedic care in the early stages of the disease usually con-

sisted of very prompt and complete immobilization of muscle groups

involved in either weakness or sensory changes (usually tenderness) (3).
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Following release from quarantine (3 weeks after onset) the patients

were transferred to a convalescent ward where orthopedic super-

vision continued. At irregular intervals thereafter, providing the

condition of pain and tenderness permitted, routine tests of muscle

function were performed by trained physiotherapists, until one or more

completely normal results were obtained. The results of these exam—

inations were recorded on special forms, a copy of which was attached

to the hospital chart. It is believed that tests performed by different

physiotherapists were quite consistent. The records of weakness, as

made by the physiotherapists, therefore provide the most reliable,

comparable, and consistent data on weakness available, the results of

the orthopedists’ examinations usually not being recorded in deﬁnitive

and comparable terms.

The other source of information regarding weakness are the records

obtained by personal interview of the patients. An effort was made,

in these interviews, to eliminate subjective and “general” weakness.

The patients usually knew, in general terms, the ﬁndings of different

tests of muscle function. In general, on the case histories for which

both record of interview and abstract of the hospital history are avail-

able, it is more frequent to ﬁnd a patient stating no localized weakness

was present while the hospital history records it, than it is to ﬁnd the

reverse.

These unavoidable deﬁciencies in the recorded data regarding weak-

ness make an evaluation of the extent and duration of weakness difﬁ-

cult in individual cases, and, consequently, in the whole group. The

other symptoms encountered, and the treatment employed, introduce

further difficulties in evaluation. A painful or tender muscle group

would not be expected to perform as efficiently as one not so involved

even though no pathological process was present in the anterior horn

cells. An effort was made by all examiners to take into account pain

and tenderness in determining weakness, but their role cannot be

ignored.

Prompt immobilization—sometimes for long periods of time—of

muscle groups involved in motor or sensory disturbances, also makes

evaluation of weakness difficult.3 Upon termination of immobiliza-
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tion, however, the weakness discovered was usually conﬁned to local-

ized muscle groups and not of the general distribution that would be

expected if due to immobilization alone.

The available data for each case have been reviewed in an effort to

determine the severity and duration of weakness. The procedure

followed in classifying the severity of weakness as slight, moderate,

and severe is given in the appendix. It is recognized that the data

do not permit a strict classiﬁcation of weakness in many cases. In

3 One or more extremities were splinted, at some time during the illness, in 74 pircent of the patients;

and 46 percent of the patients were immobilized on a Bradford frame for varying periods of time.
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the same manner, the duration of weakness usually cannot be strictly

ascertained. Subsequent discussion bearing on the severity and

duration of deﬁnite localized weakness should be considered only to

give some idea of the range of the whole series of patients in regard

to those points.

The number and proportion of cases developing weakness at any

time during the period covered by these observations, and the approxi-

mate severity of weakness at its greatest intensity, are given in table 6.

TABLE 6.—Number and proportion of cases developing localized muscular weakness,

and approximate severity of weakness at its worst

Number of cases Percent

Group I Group II Total Group I Group II Total

Severity of weakness:

Slight _______________________________ -_ 36 23 59 27. 5 38. 4 30. 9

Moderate ___________________________ __ 41 11 52 31. 3 18. 3 27. 2

Severe ______________________________ -_ 32 8 40 24. 4 13.3 20. 9

Severity unknown .................. __ l 0 1 .8 0 . 6

Total with weakness ______________ _ _ 110 42 152 84.0 70.0 79. 6

Total with no weakness _________________ _- 21 18 39 16.0 30.0 20. 4

Total number of cases ............ -_ 131 60 191 100.0 100.0 100.0

Localized weakness was reported as occurring in 79.6 percent of

these cases and as not occurring in 20.4 percent. Of all individuals

reported officially as suffering from poliomyelitis, 30.9 percent have

been classiﬁed as having a slight weakness, 27.2 percent a moderate

degree of weakness and 20.9 percent a severe weakness. (In terms of

proportion of cases which developed localized weakness, these per-

centages are 39.1 percent, 34.4 percent, and 26.5 percent, respec-

tively.) There were proportionately more cases with a severe degree

of Weakness among the group I cases than among group II.

The approximate time of ﬁrst development of localized weakness, in

terms of week after onset of illness, is shown in table 7 for those cases

which at some time showed demonstrable localized weakness.

TABLE 7.—Appro:rimale time of onset of localized weakness, in terms of ascribed

onset of this illness

Number of cases Percent
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GroupI Group II Total GroupI Group II Total

Time from onset of illness to onset of local-

ized weakness:

0 to 1 week _____________________________ __ 86 7 93 78. 2 16. 7 61.2

1 to 2 weeks _____________________________ -_ 15 11 26 13.7 26.2 17. l

2 to 3 weeks _____________________________ -_ 4 8 12 3. 6 19. 0 7. 9

3 to 4 weeks _____________________________ __ 3 4 7 2. 7 9. 5 4. 6

4 weeks and over _______________________ . _ 2 12 14 1. 8 28.6 9. 2

Total _____________________________ -_ 110 42 152 100.0 100. 0 100.0

25952—38—3
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It is noted that 91.9 percent of the group I cases ﬁrst showed

weakness in the ﬁrst 14 days of onset while only 42.9 percent of the

group II cases developed weakness in the same period. It will be

recalled that the group II cases contain a large proportion of cases

with indeﬁnite onset of illness. It is possible that the ascribed onset

of illness in these cases is incorrect; it is possible that some of these

cases earlier showed muscle impairment which was only made mani-

fest by unusual stress later; and it is possible that muscle involvement

actually ﬁrst occurred in the interval after onset as given.

The approximate duration of weakness in cases which at last

record had recovered from weakness, is given in table 8. The aver-

age of those with only a slight weakness is seen to be 3.8 weeks; for

moderate 6.2 weeks; for severe 11.2 weeks, and for the group 6.3

weeks. The average duration of weakness for this group bears an

inverse relationship to the degree of weakness.

TABLE 8.—Duration of localized weakness, and greatest severity of weakness in

any muscle groups, in cases recovered from demonstrable weakness at time of last

observation

Severity of localized weakness Total

Slight Moderate Severe

Cases Percent

Cases Percent Cases Percent Cases Percent

Approximate duration of any

demonstrable weakness:

0 to 4 weeks ___________ _- 31 68. 9 12 30.8 4 16. 7 47 43. 5

4 to 8 weeks ___________ _- 10 22. 3 17 43. 6 5 20. 8 32 29. 6

8 to 12 weeks __________ -_ 2 4. 4 6 15.4 5 20.8 13 12. 0'

12 to 16 weeks _________ __ 2 4 4 4 10.2 4 16.7 10 9. 2

16 to 20 weeks _____________________________________________ -_ 3 12. 5 3 2, 3.

20 to 24 weeks-_ _ ___ 2 8.3 2 1. 8

24 to 28 weeks _________ -- 1 4 2 1 .9

Unknown ___________________________________________________________________ _- l 1 _______ -_

Total ________________ __ 45 100 0 39 100.0 24 100. 0 109 100 0

Percent of total ______ __- ____ __ 41.7 36.1 22.2 100.0

Average duration of weak-
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ness in weeks ____________ __ 3.8 6.2 11.2 6.3

1 Severity also unknown.

At last observation, 43 patients (28.3 percent of 152, 22.5 percent

of 191 cases) still showed deﬁnite localized weakness. The degree of

weakness upon termination of observation and the interval in weeks

between onset of illness and terminal observation are shown in table 9.

It is noted that 18 cases then showed Weakness of moderate or severe

degree.

In a few cases, following recovery from deﬁnite localized weakness,

the patients suffered a return of weakness, usually but not always in

the same muscle groups previously involved. Several other cases suf-

fered an extension of weakness to involve previously unaﬁected muscle

groups, while the earlier affected groups were still demonstrably weak.
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TABLE 9.—Period after onset, and severity of weakness, upon termination of observa-

tion in those cases not then recovered from weakness

Approximate severity _ of

weakness at termination

of observation

Total

- Moder-

Slight ate Severe

Interval from onset of illness to termination of observation:1

0 to 4 weeks ______________________________________________ __ 5 1 0 6

4 to 8 weeks ______________________________________________ -_ 4 2 0 6

8 to 12 weeks _____________________________________________ __ l 2 0 3

12 to 16 weeks ____________________________________________ __ 6 3 0 9

16 to 20 weeks ____________________________________________ _- 3 1 2 6

20 to 24 weeks ____________________________________________ __ 3 4 1 8

24 to 28 weeks ____________________________________________ _- 3 0 2 5

Total .................................................. _- 25 13 5 ' 43

1 Observation is terminated, for any case, upon the date of the last recorded data for that case. Thus, in

gncsaespzftilipniensgerview was secured, or the hospital history abstracted, less than 4 weeks subsequent to the

A further peculiarity of the weakness noted was the tendency in a

few cases of some muscle groups to perform normally on one test

(while other groups remained weak) and on a subsequent test a week

later be unable to move against gravity.

There is a record of muscle atrophy in 10 cases, but the atrophy in

none of even the severe cases could be considered to be proportionate

to the severity of the demonstrated weakness.

Because of the peculiarities manifest in motor involvement in these

cases it would be unsafe, on the basis of these observations, to state

what the residual paralysis rate is or will be. It should always be

recalled, in evaluating the weakness noted in this epidemic, that this

group of cases had the type of medical care which would early direct

attention to muscle impairment, that in many other places and under

other conditions would have been overlooked.

In addition to involvement of the muscle groups of the extremities

and the trunk, other neuromuscular involvement was noted in a
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number of cases. These are given in table 10.

TABLE 10.—Other transient neuromuscular involvement

Number

Involvement: of cases

Diplopia ____________________________________________________ _ _ 3

Facial paresis _______________________________________________ _ _

Difficulty in breathing I ______________________________________ __

Diﬁiculty in swallowing ______________________________________ __

Difficulty in phonation _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _

Difficulty in accommodation __________________________________ --

Difficulty in chewing _________________________________________ __

Disturbances of smell ________________________________________ __

Disturbances of taste ________________________________________ __

Ptosis _____ _ _e ______________________________________________ _ -

1 Requiring use of respirator in 2 cases.

l-ll—IMHOOWCQGOOH
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Duration of hospitalization.~—During the period covered by these

data there were 197 hospital admissions for the 191 patients, dis-

tributed as follows:

Number

Number of hos-

of cases pital ad-

IIllSSlOIlS

Number

Number of hos-

of cases pital ad-

missions

Never hospitalized- ---_ ____ _- 18 0 Admitted 3 times __________ _- 1 3

Admitted only once ________ -_ 150 150

Admitted only twice ....... -_ 22 44 Total ................. -_ 191 197

The time-distribution of the ﬁrst admissions has been given in

ﬁgure 3, where these admissions were compared graphically with the

dates of ascribed onset. The ﬁrst admissions, distributed according

to the interval between onset and time of admission, are as follows:

Number Percent Number Percent

of cases of cases of cases of cases

admitted admitted admitted admitted

Interval between onset of ill- Interval between onset of

ness and hospital admission: illness and hospital admis-

0 to 1 week _____________ -- 131 75.7 sion—Continued.

1 to 2 weeks ____________ _- 13 7.5 4 to 8 weeks ____________ __ 9 5. 2

2 to 3 weeks ____________ __ 6 3. 5 8 to 12 weeks ___________ __ 2 1. 2

3 to 4 weeks ____________ -_ 4 2.3 12 to 16 weeks .......... _- 5 2. 9

16 to 20 weeks .......... __ 1 .6

0 to 4 weeks ____________ __ 154 89.0 20 to 24 weeks __________ -_ 1 ,6

24 to 28 weeks .......... -_ 1 . 6

Total _________________ -_ 173 100.0

It is noted that 131 cases (76 percent of the ﬁrst admissions) were

ﬁrst hospitalized in the ﬁrst week of onset and that 19 cases (11 per-

cent) were ﬁrst admitted four or more weeks after onset. These

ﬁgures represent an altogether unusual experience in poliomyelitis,
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which, in common with most acute infectious diseases, almost in-

variably produces its major disability early in illness.

Of the 173 patients admitted to the hospital for the ﬁrst time, 125

were discharged and 48 remained in the hospital upon the termination

of these observations. Among the 125 patients discharged from their

ﬁrst admission 22 were readmitted to the hospital, as follows:

Number of Number of

cases ad- cases ad-

mitted mitted

second second

time time

Interval between onset of illness and Interval between onset of illness and

second hospital admission: second hospital admission—Continued.

0 to 1 week ______________________ __ l 8 to 12 weeks ____________________ __ 4

1 to 2 weeks _____________________ __ 0 12 to 16 weeks ___________________ __ 5

2 to 3 weeks _____________________ -_ 1 16 to 20 weeks ___________________ __ 5

3 to 4 weeks _____________________ _- 0 20 to 24 weeks ___________________ __ 0

24 to 28 weeks ___________________ -_ 1

0 to 4 weeks _____________________ _. 2 _

4 to 8 weeks _____________________ -_ 5 Total _________________________ __ 22
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Among the 22 patients admitted to the hospital for the second time,

17 had been discharged and 5 remained in the hospital at the termina-

tion of these observations. Of the 17 discharged from the second

admission, 1 patient was readmitted a third time.

The duration of hospitalization is shown in table 11. It is noted

that 173 cases were hospitalized for an average period of 8.1 weeks

and that at the end of the period covered by these observations 53

cases (30 percent) were still hospitalized. It is seen, further, that

proportionately more of the group II cases were still in the hospital at

last recorded data than were those of group I. This is due, not to a

longer period of hospitalization of the group II cases but to the fact

that in general they were admitted to the hospital later in the

epidemic.

TABLE 11.—Duration of hospitalization for all cases and for clinical groups I and II

Number of cases discharged Number of cases still hos-

at last observation pitalized at last observation

Group I Group II Total Group I Group II Total

Hospitalized:

O to 1 week _________________________ __ 1 3 4 2 1 3

1 to 2 weeks ________________________ __ 5 1 6 9 4 4

2 to 3 weeks ________________________ __ 16 5 21 3 2 5

3 to 4 weeks ________________________ _. 12 2 14 2 2 4

0 to 4 weeks ........................ __ 34 11 45 7 9 16

4 to 8 weeks ________________________ _- 26 7 33 5 4 9

8 to 12 weeks _______________________ -- 18 2 20 5 4 9

12 to 16 weeks ______________________ __ 13 0 13 6 2 8

16 to 20 weeks ______________________ __ 2 1 3 4 1 5

20 to 24 weeks ...................... __ 5 0 5 4 1 5

24 to 28 weeks ...................... __ 1 0 1 1 0 1

Total _____________________________ __ 99 21 120 32 21 53

Weeks

Average duration of hospitalization, group I cases ___________________________________________________ __ 8. 7

Average duration of hospitalization, group II cases __________________________________________________ __ 6.0

Average duration of hospitalization, all cases ________________________________________________________ -- 8. 1

It is noted, further, that the 61 cases hospitalized less than 4 Weeks
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each contributed an average of 2.4 weeks of hospital care while the

remaining 112 cases had an average of 11.2 weeks.

Time lost from work—It has been noted that 18 of the 191 cases

were never admitted to the hospital during the period covered by these

observations. However, they were (except two cases) sufficiently dis-

abled to be kept off duty for varying periods of time. They were

followed, during the period of their disability, in the orthopedic clinic

of the hospital where the resident physician determined when they

were sufficiently well to return to work. Cases discharged from the

hospital were similarly followed in the orthopedic clinic. A number of

cases, so returned to duty, subsequently found themselves unable to

continue work and in consequence were sent off duty again. Thus, a

number of cases reported off duty two or more times for disability
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presumably resulting from this illness. The cases so reporting off

duty are distributed as follows:

Number Number

Igfuggg of times of times

of! duty off duty

Never off duty _____________ __ 2 0 Off duty 4 times ____________ _- 2 8

011 duty only once _________ __ 152 152

Off duty only twice ________ -_ 30 60 Total _________________ __ 191 235

Off duty 3 times ____________ _- 5 15

The time lost from work is given in table 12, for all cases and for

clinical groups I and II. This table shows that all cases lost an average

of 13.6 weeks from work out of an average period of observation of

17.6 weeks, and that the group I cases lost 15.3 weeks as compared

with 9.6 weeks for the group II cases. This table only gives the time

lost from work up to the time of last observation. At last record, 104

(55 percent) of the cases were still absent from duty.

TABLE 12.—Time lost from work (during period covered by these data)

Number of cases Percent of cases

Group I Group II Total Group I Group II Total

Oﬁ duty:

Oto 1week _________________________ __ 2 2 4 1.5 3.5 2.1

1to2weeks _________________________ _- 1 5 6 .8 8.6 3.2

2to3weeks _________________________ -_ 1 1 2 .8 1.7 1.1

3 to 4 weeks _________________________ _- 4 7 11 3.0 12. 1 5. 8

0 to 4 weeks _________________________ __ 8 15 23 6. 1 25. 9 l2. 2

4 to 8 Weeks _________________________ __ 21 15 36 16.0 25.9 19.0

8 to 12 Weeks ________________________ __ 14 7 21 10.7 12.1 11. 1

12 to 16 weeks _______________________ -_ 30 10 40 22.9 17.2 21. 2

16 to 20 weeks _______________________ _- 18 6 24 13. 7 10.3 12.7

20 t02 4 weeks _______________________ __ 19 4 23 14. 5 6. 9 12.2

24 to 28 weeks _______________________ __ 18 1 19 13.7 1. 7 10.0

28 to 30 weeks _______________________ __ 3 0 3 2. 3 0 1. 6

Total _____________________________ __ 131 58 189 100. 0 100. 0 100. 0

Average weeks lost from work: Week's

roup I ______________________________________________________________________________________ __ 15 3

Generated on 2013-07-23 06:56 GMT / http://hdl.handle.net/2027/mdp.39015022082260
Public Domain, Google-digitized / http://www.hathitrust.org/access_use#pd-google

Group II _____________________________________________________________________________________ __ 9 6

All cases ______________________________________________________________________________________ __ 13. 6

Average period covered by these data ............................................................. __ 17. 6

RESULTS OF LUMBAR PUNCTURES

Lumbar puncture was rarely performed as a diagnostic procedure

among hospital employees affected. Early in the outbreak a few of

these patients underwent spinal ﬂuid examination in the interests of

diagnosis but the procedure was used later almost entirely as a thera-

peutic measure. It was considered indicated for the so-called pressure

symptoms of a relapse, consisting mainly of intense headache,

ocular pain, vertigo, and intractable vomiting. There was a general

impression among the clinicians that removal of ﬂuid was beneﬁcial
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but the records are not sufficiently complete to count accurately

those beneﬁted and those not beneﬁted.

Table 13 shows the results of spinal ﬂuid examinations in the 59

cases (31 percent) which had one or more lumbar punctures. Pleo-

cytosis was a rare ﬁnding even in examinations performed in the ﬁrst

week of illness and was noted in only three cases. Increase in globulin,

to the extent of a “trace” or more, was present in 10 cases. Changes

from the normal in the colloidal benzoin or colloidal gold curves were

noted in 18 of the 59 ﬁrst punctures. There was no signiﬁcant change

in the sugar content of the spinal ﬂuid as measured by a simple test

‘with Benedict's solution. Nearly all cases in which the spinal ﬂuid

pressure was recorded showed the ﬂuid to be under an increased

pressure.

These ﬁndings are entirely inconsistent with those usually reported

in poliomyelitis. Pleocytosis has been considered to be a characteristic

and, by some, diagnostic ﬁnding early in the illness even in nonparalytic

‘cases. Pleocytosis is noteworthy in this series by the infrequence of

its occurrence.

TABLE 13.—Results of lumbar punctures

2:2: I’ressililre Celliper G1 b

111 m1 1- CU 10 0 ll- - -

Case No.1 osnsfltatio meters of mum 1m , Colloidal benzoin 3

pugct um water meter

0 ________ -- 0 0

0 150 1 + Negative.

0 60 50 0 C (Ii—0112222210.

1 ________ _ - 6 0 Negative.

2 (I) 12 T

2 200 0 0 “000000200000.

2 260 0 0 Negative.

2 ________ _ - 1 0 x00000110000000.

2 ________ _ _ 0 T Negative.

2 200 0 0 Do.

2 ________ -_ 1 0 x0000001000000.

2 275 1 0 Negative.
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3 250 0 0

3 195 0 0 x00000022100000.

3 ________ _ . 0 — Negative.

3 (5) 1 + xx0000012222100 (Wasserman 4+).

3 ________ - _ 1 0 Negative.

3 275 1 0 Do.

3 310 0 0 Negative. 0 G—3332210000.

a 200 1 o “0000002200000.

3 225 O 0 Negative.

3 175 6 0 Do.

3 ________ _ _ 1 0 D0.

4 300 0 0 Do.

4 ________ _ . 2 T xX0000333100000.

1 188 6? -(I)- x00000122220000.

4 400 1 0

5 ________ __ 0 0 Negative.

6 160 0 0

6 ________ __ 2 T Do.

7 ________ _ - 1 0

7 225 0 0 x00000331110000.

7 100 0 0

7 160 1 '1‘ x00000023210000.

1 When a number appears after the case number, as the 2 in 186-2, it indicates that the record following

is the record of the ﬁndings in the second puncture performed on case number 186.

1 +=present in increased amount. 0=absent. -— =no record. T=trace.

3} (Numbers indicate result of colloidal benzoin test except, where prefaced with CG, they indicate colloidal

go test.

4 Increased.

4‘ Normal.
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TABLE 13.—Results of lumbar punctures—Continued

23518 Pressure Cells _per

v in milli- cubic Globu- -

Case N o. osnsieltatlo meters of mmb 1m Colloidal benzoln

pugcture water meter

x0000001221000.

CNN—l

x00000110100000.

Negative.

X00000123211000.

Negative.

Do.

Do.

Negative.

Do.

Do.

x00000001100000.

X00000023310000.

Negative.

Do.

Do.

Do.

x0000003330000.

Negative.

x00000022110000.

xOOOOOOl 1000000.

XOOOOOOBOOOOOOO.

ll|||ll+lal+ce+oﬂ+°c°dl°elll'°a°'°°°°°'°°°°°a'°°°

‘ Increased. ° Decreased.

IV. THE HOSPITAL EPIDEMIC

GENERAL DESCRIPTION OF THE HOSPITAL

The Los Angeles County General Hospital is a public institution,

serving the people of Los Angeles City and County, and located in

the eastern and rather densely populated section of the city of Los

Angeles. In usual summer operation it cares for an average of about
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2,000 in-patients and 2,500 out-patients daily. It consists actually

of two institutions which in certain respects are quite distinct but

have in common many other features which are of epidemiological

importance. These institutions, or sections of the General Hospital.

are:

35

1. The County Hospital, comprising all units whose patients are

under the care of doctors of medicine; and

2. The County Osteopathic Hospital, whose patients are under the

care of osteopathic physicians.

The administration of the entire hospital (hereafter called the

General Hospital) is under the direction of a lay superintendent and

his staff, but general medical supervision is under the direction of

two medical directors: one, a doctor of medicine, for the medical

units—which, combined, are hereafter called the County Hospital,

and the other, an osteopathic physician, for the osteopathic unit—

hereafter called the Osteopathic Hospital. Inasmuch as the employees

diagnosed as having poliomyelitis were numerically fewer in the

Osteopathic Hospital, the various differences, and items in common

between the two units, which might reasonably be expected to be

related to the difference in attack rates, will be discussed subsequently.

Early in 1934 the new County Hospital building—the “acute unit”

on map l—Was occupied. At that time the buildings numbered 30,

50, 60, 70, and 100 were abandoned as far as patient use was con-

cerned, the wards previously located in them being transferred to the

new building; and building 40 and the administration building were

similarly abandoned. Following this change, the buildings compris-

ing the County Hospital consisted of the new unit, the tuberculosis

building, the jail ward, the psychopathic unit, the communicable

diseases unit and the Mission Road internes’ home. At the same time,

the Osteopathic Hospital comprised the building so labeled on the

map and building N o. 185 (osteopathic internes’ home). Other

buildings, such as number 50 (storerooms and dormitory), the service

building, laundry, etc., were used for general services common to both

institutions.

When it was realized that an epidemic of poliomyelitis was impend-

ing in Los Angeles, an effort was made by the health oflicers concerned

to hospitalize in the General Hospital all cases and suspected cases

of poliomyelitis. As a consequence, a large portion of all cases and

suspected cases coming to the attention of city or county officials

were immediately sent to the General Hospital for diagnosis and
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treatment. This resulted in an enormous increase in beds required

in the communicable diseases wards and a similar increase in nursing

and medical personnel. During the period May to November 1934,

inclusive, 2,499 cases and suspected cases of poliomyelitis were treated

in the General Hospital. (See table 32.) Over 90 percent of these

were treated in the County Hospital, and the remainder in the Osteo-

pathic Hospital.

To provide bed space for the County Hospital communicable

diseases patients, the emergency “epidemic wards” in the new unit

were opened up (the sixteenth, seventeenth, and eighteenth ﬂoors
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and parts of the fourteenth and ﬁfteenth ﬂoors.) In addition, some

of the space in the old hospital, made available by its earlier abandon-

ment, was utilized. Wards in these buildings (No. 10, 40, 100), the

upper ﬂoors of the new unit mentioned above, and the regular com-

MISSION ROAD

" GATE

DHWSE

ADMINIS

@

a ‘ we‘ OSTEOPATHIC

; HOSPITAL

MAP 1

GENERAL HOSPITAL

LOS ANGELES COUNTY, CALIFORNIA

municable diseases building comprised the communicable diseases

unit of the County Hospital for the epidemic period.

To provide extra bed space for patients in the Osteopathic Hospital,
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two wards in building No. 70 were reopened, which, with part Of the
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ground ﬂoor of the Osteopathic Hospital building, became the com-

municable diseases wards of the Osteopathic Hospital. The dates of

opening and closing the various emergency wards are given in table 14.

Table 15 and ﬁgure 4 show, by weeks, for the epidemic period, the

average number of patients and nursing department personnel present,

(1) on the communicable diseases wards of the County Hospital, (2)

in the remainder of the County Hospital, and (3) in the entire Osteo-

pathic Hospital. The table clearly shows the expansion of the com-

municable diseases service of the County Hospital made necessary

as a result of the emergency, and in contrast, the relatively slight

effect in increasing beds and personnel the epidemic had on the

Osteopathic Hospital.

Entrance to the new unit of the County Hospital was effected

through the State Street gate, and entrance to the buildings of the

old hospital, the communicable diseases building and the Osteopathic

Hospital was through the Mission Road and Marengo Avenue gates.

In normal operation of the hospital most ambulant patients entered

by the State Street entrance, where in the patients’ building they

were “sorted” and directed to the proper clinics or Wards.4 Inasmuch

as the new unit is located on a hill (see map 1), the only passageway

between it and the old buildings is by means of a tunnel and viaduct.

TABLE 14. —Dates of opening and closing emergency communicable-diseases wards

Date ward was— Date ward was—-

Ward No. Ward No. ___-m

Opened Closed Opened Closed

County Hospital: County Hospital—Continued.

New unit: Old hospital—Continued.

17—600 _______________ -_ May 19 Sept. 16 600 __________________ __ June 1 Aug. 12

17-400 ____ -- May 21 Sept. June 2 July 2

18400 ____ __ May 24 Aug. 25 June 5 July 31

18-600 ____ _- - June 3 Aug. 21 June 7 June 20

15—600 _______________ __ June 8 July 12 June 8 Do.

14-600 _______________ _- June 18 July 4 210 .................. _- ___do_---_ July 2

—600 _______________ _- June 27 July 15 Osteopathic Hospital:z

Old hospital:1 2 ______________________ __ June 7 Sept. 8
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400 __________________ _. May 28 July 23 370 ______________________ __ June 10 July 2

500 __________________ -_ May 31 July 18

l Wards 200—600 in building No. 100; ward 210 in building No. 10; and wards 340 and 440 in building No.

i Wards 270 and 370 in building No. 70.

4 During the epidemic, every tenth individual diagnosed as having or suspected of having poliomyelitis

was sent to the Osteopathic Hospital, the other nine being sent to the communicable diseases wards of the

County Hospital.
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TABLE 15.—Average number 0] patients and nursing department employees present

each week in (1 ) the communicable diseases wards, (2) the remainder o] the County

Hospital, and (8) in the entire Osteopathic Hospital

County Hospital

Ogeopatthlic

Communicable dis- - 05p‘ 8’

eases wards Remainder

Week ending—

Iaiursing 1d\Iursing Izliursing

- e art- - epart- - epart-

Patients1 megt em_ Patientsl ment em_ Patientsl ment em_

ployees 1 ployees 2 ployees 3

218 ________ _- 2, 163 ________ -- 200 ________ _-

234 161 2, 192 1, 135 110 112

229 166 2,170 1.146 202 112

347 182 2,092 l, 154 185 114

430 215 2, 028 l, 145 206 114

732 278 1,919 1, 108 177 116

674 340 1, 958 1, 074 196 120

599 366 1, 894 1, 051 211 133

469 372 2, 097 1, 041 197 123

541 364 l, 946 l, 050 208 122

397 354 2 038 1,059 199 122

385 330 1, 981 1, 069 227 122

354 296 2, 053 1, 090 233 121

318 266 2, 069 l, 112 210 119

290 248 2,032 1, 128 191 118

276 237 2, 099 1, 130 178 119

244 226 2, 087 1, 134 198 118

240 212 1, 988 1, 138 196 117

220 196 2, 059 1, 140 169 117

209 190 2, 013 l, 130 190 117

170 180 1, 920 1,124 195 117

164 168 1, 945 1,112 200 116

176 160 1, 967 1, 099 202 116
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181 152 l, 885 1,106 173 117

151 146 1, 932 1, 132 176 118

162 144 1, 901 1, 154 195 118

152 144 1,915 l, 152 184 118

151 147 1, 951 1, 152 207 119

Average __________________________ __ 311 222 2, 010 1, 118 193 118

1 Summarized from weekly reports of the nursing department.

I Taken from table 22.

I Determined by same method as applied in table 22.

It is probable that the majority of patients sent in as suspected

cases of poliomyelitis entered the hospital grounds through the

Mission Road gate and went directly to the communicable diseases

building. Other nonambulant patients brought in by ambulance or

private automobiles came in by the automobile entrance on Zonal

Avenue. They then were taken directly to the main admitting office

of the new unit which occupied the northwest portion of the ﬁrst

ﬂoor of this building. During the period of the epidemic, when ad-

missions for poliomyelitis were heavy, a physician was stationed at

the ambulance entrance gatehouse and questioned all prospective

patients. Any giving a history at all suspicious of poliomyelitis

were then sent to the communicable diseases building, or every tenth

patient to the Osteopathic Hospital, where they were examined and

disposition made. Thus, the bulk of poliomyelitis cases did not pass

through the main admitting office of the new building. It was in-

evitable, however, that cases should not only reach this admitting
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ofﬁce but that after the interview and examination there, some should

slip by into noncontagious wards where they would not be isolated

until a diagnosis of poliomyelitis was made.

The largest groups of hospital employees living on the hospital

grounds were nurses and resident physicians. The white nurses’

quarters consisted of a series of cottages located southwest of the acute

unit and at a lower elevation. Cottages 1 to 6,6 inclusive, were

single-story buildings housing from 8 to 14 nurses each. The other

14 cottages were two-story buildings and each ﬂoor was given a
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cottage number. Thus, cottage 7 was the ﬁrst ﬂoor of a building of

which the second floor was called cottage 9. Each floor of this series

of buildings housed from 12 to 17 nurses. Negro nurses lived in a

two-story building (cottages A and B) facing Zonal Avenue alongside

of the communicable diseases building. The capacity of the whole

series of cottages was 516 nurses.

Internes and resident physicians of the County Hospital lived in

the Mission Road internes’ quarters, in rooms in the new unit, and a

few lived in other buildings—such as the communicable diseases

building. Osteopathic physicians lived in the Osteopathic Hospital

building and in their regular internes’ quarters—building No. 185.

A number of married internes and resident physicians maintained

quarters both inside and outside of the hospital grounds.

I Cottage 1 was used for rest rooms, and not as a dormitory, on June 11 and after; cottage 2, throughout

the epidemic, was similarly used by attendants.
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Certain other employees lived in cottages, C, D, E, and F, and in

building No. 50. Their exact number and occupations could not be

ascertained but it was stated that most of them were employed in the

culinary department and their number was estimated at about 125.

None of the residents of these cottages developed poliomyelitis. The

remainder of the hospital employees lived in various places in Los

Angeles City and County. It is probable that the majority lived in

the area relatively close to the hospital.

The general services of the hospital (culinary, etc.) will be discussed

in the appendix.

POPULATION AT RISK (HOSPITAL EMPLOYEE POPULATION)

In institutions of the size of the Los Angeles County General

Hospital there is normally a more or less continual inﬂux of personnel

to replace those lost through discharges and resignations from service.

As a result, while the total number of persons employed may remain

fairly constant, the number of individuals in and out of service in a

given period may be considerably greater than this ﬁgure. In an

epidemic such as this, extending over more than 5 months, it appears

essential to attempt to arrive at a fair estimate of the total number of

individuals exposed, through employment, to the disease. This

institutional epidemic constituted an emergency not only because of

the increased personnel necessitated by the increased patient-load

but because of an additional loss of personnel through illness. There

was, in consequence, an increase in the number of employees and an

acceleration, during the epidemic period, of their normal turn-over.

This increase and the accelerated turn-over occurred in all occupa-

tional groups but was more pronounced in the employees directly

concerned with the immediate care of patients—physicians, nurses,

orderlies, and attendants. For employees of the nursing department,

including nurses, orderlies, and attendants, records were available for

determining quite exactly the numbers at different stations of duty

for each week of the epidemic. These data will be presented in detail

and will form the basis for the more detailed description of the dis-

tribution of the disease in the hospital. However, for other hospital

employees no such ﬁgures were available and rough estimates must be
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made.

The total of employees allowable at any one time is limited by law

and the county ordinance for the ﬁscal year 1934—35 lists by “item

numbers” the maximum number employable in each of over 400

occupational classes. The total of 4,522 persons, obtained by adding

these classes, is considerably in excess of the number working at any
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given time. Thus, in November 1934, there were 3,298 employees

on the pay roll instead of the maximum number allowed. However,

considering the accelerated turn-over of employees, the number of

individuals working in the hospital in the epidemic period probably

approximates, or somewhat exceeds, the 4,522 allowable at any one

time and this number will be taken as the estimated number of

individuals working in the hospital at some time during this period.

The advantage of using this ﬁgure lies in the fact that identiﬁcation

numbers for speciﬁc occupations appeared both in the county ordi-

nance and in the records of the pay-roll oﬂice. From the former it was

possible to obtain proportionate numbers of employees in different

occupational groups; and from the latter, the ages and sexes of the

employees—by the same occupational classes—actually working in

any particular month. Thus, the proportionate age and sex distribu-

tion of employees in any occupational group, working in any month,

could be applied to the total allowable by law to obtain an estimated

total population. This has been the method used in this study in

arriving at the estimates given in tables 16, 17 , and 18.6 Inasmuch

as the “item numbers” were also included on the pay-roll, it was

possible to divide the employees into occupational groups (“contact

groups”) which vary according to the risk that different occupations

imply in bringing the personnel into intimate association with patients.

This procedure has been followed in these tables, the classes in most

intimate contact with patients being called group A and those in least

contact, group C.

TABLE 16.—Population 0] the County Hospital divided into certain occupational

groups on the basis 0] the implied risk 0] regular and intimate contact with all

classes 0] patients

Group A: Occupations which bring employees regularly into intimate contact

with patients:

Estimated

Occupation: number of persons

Nurses _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ __ 1, 208

Physicians __________________________________________________ _ _ 323

Orderlies _ _ _ _ _ _ _ _ _ _ _ _ t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ __ 1 262
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Attendants _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - 279

Total _____________________________________________________ __ 2, 072

1 Including 21 ambulance men.

6 The method of making estimates, in detail, was as follows: The monthly and semimonthly pay rolls of

November 1 andNovember 15, 1934, containing the names and “item numbers” of all of the 3298 November

employees, were checked against a card file which listed certain information about all employees ever work-

ing in the hospital. From these cards the ages were obtained for 83 percent of all November employees.

The sexes were taken from the ﬁrst names. The age and sex distribution so obtained was applied, in proper

occupational groups, to the maximum allowed by law, to obtain the estimated distribution as given in

tables 17 and 18. No data relating to color or race of employees were available.
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TABLE 16.—Population of the County Hospital divided into certain occupational

groups on the basis of the implied risk of regular and intimate contact with all

classes of patients—Continued

Group B: Occupations which bring employees less regularly and less intimately

into contact with patients:

. Estimated

Occupation: number of persons

Social service workers __________________________________________ __ 52

Laboratory technicians _________________________________________ __ 47

Maids (ward and diet kitchen) __________________________________ __ 230

Other 2 _______________________________________________________ -- 622

Total ______________________________________________________ __ 951

Group C: Occupations which never regularly bring employees into intimate

. . _ E t' t d

contact w1th patients. numbgrlglzaimm,

Occupation: All classes 3 _________________________________________ __ 1, 291

1 Including such occupations as elevator operators, pharmacy employees, information clerks, anesthetists,

etc.

3Including such occupations as executives. clerical and secretarial staff, housekeepers, employees of

mechanical departments, gardeners, laundry workers, etc.

TABLE 17.—Estimated age distribution 0] the population 0] the County Hospital, by

sex and occupational groups 1

NUMBER OF PERSONS

Occupations which bring employees—-

A. Regularly into B. Into less fre- . .

intimate contact quent and in~ 0' Never mm "1'

Age with - - timate contact Total

patients timate contact - -

with patients w1th patlent's

Male Female Male Female Male Female Male Female

15 to 2 63 3 5 3 0 8 68

20 to 63 522 51 36 88 79 202 637

25 to 253 332 81 45 104 91 438 468

30 to 112 208 60 48 74 104 246 360

35 to 54 115 74 80 98 109 226 304
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40 to 28 131 55 83 74 91 157 305

45 to 15 72 70 53 81 64 166 189

50 + _________ _ _ 32 70 143 64 160 71 335 205

al 559 1. 513 537 414 682 609 1, 778 2, 536

Both sexes _________ __ 2,( 72 951 1,2 91 4,114

PERCENT OF PERSONS

15 t0 0. 1 3. O 0. 3 0. 5 0. 2 0 0. 2 1. 6

20 t0 3. 0 25. 2 5. 4 3. 8 6. 8 6. 1 4. 7 14. 8

25 to 12. 2 16. 0 8. 5 4. 7 8. 1 7.1 10. 2 10. 8

30 t0 5. 4 10. l 6. 3 5. 1 5. 7 8. 1 5. 7 8. 3

35 t0 2. 6 5. 6 7. 8 8. 4 7. 6 8. 4 5. 2 7. 0

40 to 1. 4 6. 3 5. 8 8. 7 5. 7 7. 0 3.6 7. 1

45120 .7 3.5 7.4 5.6 6.3 5.0 3.8 4.4

50+ _______________ __ 1. 5 3. 4 15. 0 6. 7 12. 4 5. 5 7. 8 4. 8

26. 9 73. 1 56. 5 43. 5 52. 8 47. 2 41. 2 58. 8

Both sexes _________ -_ 100 100 100 100

1 See table 16 for the kind of occupations included in each group.
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TABLE 18.—Estimated age distribution 0] the population 0] the Osteopathic Hospital

for both sexes and for occupational group A 1

NUMBER OF PERSONS

Occupational group Total (groups A,

A B, and C) I

Age

Male
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1 See table 16 for the kinds of occupations included in each group.

1 Because of small numbers, occupational groups B and C are not tabulated separately.

There is, however, an important error, inherent in this method of

estimating population, which cannot be obviated. It is probable

that the greatest turn-over in personnel occurred among physicians,

nurses, orderlies, and attendants—those persons directly concerned

with the care of patients, whereas this method of population estima-

tion assumes an equal turn-over in all occupational groups. For

example, table 16 shows an estimate of 1,728 nurses, orderlies, and

attendants in the County Hospital. This is an underestimation of

the total number inasmuch as 1,876 persons in these classes could

be individually identiﬁed in nursing department records as working

in this department at some time during the epidemic (p. 45). While

no records were available to permit a comparable check on other em-

ployees, it appears probable that the numbers given for them in table

16 represent slight overestimations. The effect of this error has been

to make the computed attack rates in nursing department employees

and physicians somewhat greater than they should be and correspond-

44

entered employment during the emergency, were older than those

remaining in service in November. The effect of this error has been

to make the computed attack rates in females of the younger ages

somewhat lower than they actually were, and the computed rates in

others correspondingly greater.

Tables 17 and 18 show the estimated age distribution for both

sexes of all employees working in the County and Osteopathic Hospi-

tals at any time during the epidemic. These tables show that the

age distributions of the two populations differ particularly in the

individuals comprising occupational group A. This group represents

the employees deﬁnitely belonging to one or the other institution,

since a large proportion of those in groups B and C of the tabulated

County- Hospital population performed duties in connection with

services common to both hospitals. The age difference is particu-

larly evident in the predominance of females under 30 years of age

in the County Hospital, and is emphasized in the following table:

- Osteopathic

County Hosp1ta] Hospital

Age

Male Female Male Female

Under 30 _____________________________________________________ __ 15.4 44.2 24.7 22.9

30 and over ___________________________________________________ -_ 11. 6 28 8 19. 7 32 7

Total __________________________________________________ __ 27. 0 73. 0 44.4 55. 6

The possible effect of the difference in the age distribution of the

two populations by sex on the difference in crude attack rates will be

discussed subsequently.

NURSING DEPARTMENT PERSONNEL, BY STATIONS OF DUTY

It has been noted that records were available permitting actual

enumeration of the number, and stations of duty of the personnel of

the nursing department. The employees of this department com-

prise nurses, orderlies, and attendants, the latter performing nearly

all of the duties of nurses except that they give no medication or

treatment. Each week the head nurse on each ward reported the

average number of these employees and the average number of

patients present on the ward during the week. These reports
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were summarized in the weekly reports of the nursing department

and have been used partly in constructing table 15 and ﬁgure 4.

The records of most value to this study, however, were the indi-

vidual cards which showed the dates of assignment of each employee

of the department to speciﬁed wards. The current and old ﬁles

were searched for records of all individuals employed in the nursing

department between the weeks ended May 5 and December 1, 1934.

In this manner, 1,876 nurses, orderlies, and attendants could be iden-

tiﬁed as having worked during this period in the County Hospital
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and 132 others as having worked in the Osteopathic Hospital. Thus,

while the maximum number employed during any 1 week was 1,417

(table 15), a total of 2,008 persons could be identiﬁed as having

worked in the General Hospital at some time during the epidemic.

These individuals were divided, by occupations, as follows:

County Osteopathic

Hospital Hospital

Nurses ........................................................................ - _ 1, 292 91

Orderlies ...................................................................... _ - 318 13

Attendants .................................................................... _ _ 266 28

Total ____________________________________________________________________ _ - l, 876 132

These ﬁgures are actually enumerated and are, therefore, more

nearly exact than those given in table 16. Similarly, since they

represent individuals working in the hospital at some time during

the epidemic, they differ from the ﬁgures given in table 15, which

represent the average number present each week.

It is also possible to determine, from the ward assignment cards,

the nursing department employees present at various stations of duty

during successive weeks of the epidemic.7 In table 19 these records

have been summarized to show the number of these employees, by

occupation, who worked at some time during the epidemic (at some

time prior to illness—in those sick), in (1) the main admitting room,

(2) the communicable diseases wards, and (3) in other parts of the

County Hospital, but at no time in (1) or (2). It is seen that 96

nurses, classed as students, could be identiﬁed as working at some

time in the communicable diseases wards. These nurses largely rep-

resent afﬁliate and postgraduate students, since it was the policy of

the hospital not to permit pupil nurses to work on contagion during

this epidemic.

‘TABLE 19.—Employees of the nursing department who worked at some time during

the epidemic period, in the County Hospital

'11. The main admitting room (M. A. R.); 2. In the communicable diseases unit (C. D.); and 3. In the

remainder of the hospital (other), but at no time in the M. A. R. or in the C. D.]

Number of employees in—

Employees of the nursing department
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M. A. R. C. D. Other Total

Student nurses 1 ______________________________________________ -- 3 96 302 401

Graduate nurses- _ - 30 350 512 891

Attendants-_____--_ 11 71 186 266

Orderlies ____________________________________________________ -- 2 44 68 209 318

Total __________________________________________________ _- 88 3 585 4 1, 209 5 1, 876

1 Student nurses include pupil nurses, aﬁiliates, and postgraduate students.

i Including orderlies assigned to ambulances.

3 6 of these employees also worked at some time in the M. A. R.

4 331 employees working at some time in M. A. R. or in C. D. also worked in other parts of the hospital;

'by deﬁnition of “other” these persons are not included in the total of 1,209.

5 The ﬁgures in this table are actually enumerated and are more nearly exact than those given in table 16.

1 It is recognized that some error in recording changes of stations of duty occurred because of the rush of

work that the epidemic imposed; but for the sick members of this department. these cards checked remark-

.ably well with the same information obtained upon personal interviews of the patients.
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TABLE 20.—Nursing department employees assigned to, and leaving, duty on the

communicable diseases unit (C. D.) in successive weeks of the epidemic

[Number of individuals represented= 585]

SwQ-tger Number Number A; if‘ Iiuglibgr Number Number A181"

“OE lDg entering leaving nugm_ onoc Dg entering leaving age

Ont Be_ ' duty on duty on ber t b'e_ ' duty on duty on 118111‘

Week end- i1 . c. D. 0.1). Week end- i’ . c. D. 0. D. er

. _ ginning d - d 1,.“ present in _ ginning d - d - present

or we miles. g e125. .2325. val “1 interval val 1“ r n interval

(1) (2) (3) (4) 1 (1) (2) (3) (4)

May 5_______ _________________________________ -- Sept. 1 ..... -. 223 3 26- 212

May 12 _ . _ . -- 159 8 4 161 Sept. 8 ..... _- 200 4 12 196

May 19 _ _ _ . __ 163 11 5 166 Sept. 15 .... -_ 192 5 9 190

May 26 _ _ _ _ _- 169 34 7 182 Sept. 22 ____ -_ 188 5 20 180

June 2 ______ __ 196 51 13 215 Sept. 29 ____ -- 173 5 15 168

June 9 ______ -- 234 118 31 278 Ct. 6 ...... -- 163 6 11 160

June 16 ..... __ 321 68 31 340 Oct. 13 _____ __ 158 2 13 152

June 23 _____ __ 358 54 38 366 Oct. 20 ..... -- 147 4 5 146

June 30 _____ __ 374 13 17 372 Oct. 27 ..... -- 146 3 7 144

uly _ _ _ _ _ _ -_ 370 18 29 364 NOV. 3 . . . _ . -- 142 7 4 144

July 14 ..... -_ 359 8 18 354 NOV. 10 .... __ 145 11 7 147

July 21 _____ .. 349 5 44 330 NOV. 17 ____ __ 149 1 10 144

July 28 _____ -- 310 1 30 296 NOV. 24 _ . _ . __ 140 6 5 140

Aug. 4_ _ ____- 281 2 32 266 Dec. 1 ______ -- 141 4 4 141

Aug. 11______ 251 7 12 248

Aug. 18 _ _ . _ -_ 246 3 21 237 Total_ _ ______ ___ 471 489 222

Aug. 25 ____ -_ 228 4 9 226

1 Average number present during each week equals the number present at the beginning of the week, plus

one-half of the number entering during the week, minus one-half of the number leaving during week.

each week, column (4)=(1)+Vz(2)—%(3).)

(For

TABLE 21.—Nursing department employees assigned to and leaving duty in the

Osteopathic Hospital (unit 2) in successive weeks of the epidemic

[Number of individuals represented = 132]

TY.
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1:333‘; Number Number Aa‘g? Number Number Aavir'

on unit entering leaving num_ on unit entering leaving g

duty on duty on duty on duty on num'

2 at be- - - ber 2 at be- - - ber

Week end- ginning unit 2 unit 2 present Week end- ginning unit 2 unit 2 re 6 t

mg— of _dunng ‘during during 1ng—- of _during _during gursinré

interval interval interval interval interval interval 1nterval interval

(1) (2) (3) (4) 1 (1) (2) (3) (4)

May 5 ________________________________________ __ Sept. 1 ..... __ 117 2 2 117

May 12 ____ __ 112 2 3 112 Sept. 8 _____ -_ 117 ________________ __ 117

111 4 1 112 Sept. 15 ____ _- 117 ________________ __ 117

114 ________________ _. 114 Sept. 22 ____ __ 117 1 1 117

114 1 _______ __ 114 Sept. 29 ____ _- 117 _______ __ 1 H6

115 2 _______ __ l16 Oct. ______ __ 116 ________________ __ 116

117 7 1 120 Oct. 13 _____ __ 116 2 _______ __ ll?

123 1 1 123 Oct. 20 _____ -- 118 1 1 118

123 ________________ __ 123 Oct. 27 _____ __ 118 ________________ __ 118

123 _______ __ 1 122 Nov. 3 _____ __ 118 l _______ _- 118

122 ________________ __ 122 N0\. 10 ____ __ 119 ________________ -. 119

122 ________________ _- 122 Nov. 17 ____ __ 119 _______ -_ 2 118

122 _______ _. 2 121 Nov. 24 ____ __ 117 ________________ __ 117

120 2 3 120 Dec. 1 ______ -_ 117 ________________ -- 117

119 1 _______ _- 120

. 120 _______ __ 1 120 Total- _ _______ __ 28 23 118

Aug. 25 ____ __ 119 1 3 118

1 See footnote table 20.
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TABLE 22.—Average number of nursing department employees working, during suc-

cessive weeks of the epidemic, at diﬂerent stations of duty

Average number of nursing department em-

ployees present in County Hospital

Week ending—

M.A.R.l (RDAI Remainder Total

-. -. a ."‘~.‘“‘~.’"'l"~."‘$"3"‘Fr'fldldrldr-I'ZHJ‘KHJ‘LHJ'ZHFJ"

w wwwwwwwmwwmaan» www

8§$$8§§§§MWMQQQNW©HHwLwgmwwg

mmmmwo OGOONG®Q©W$W<$GOGNG

Average ............................................ __ 59 222 1, 059

Number of individuals __________________ ___ ______________ __ 88 585 1, 540

Average number of weeks on indicated station per indi-

vidual __________________________________________________ __ 20 11. 4 20. 6

N, _v-lr—‘v—l-n-n-n—

f" 828%

I“ 0:00:

1 M. A. R.=Main admitting room.

I C. D.=Communicable disease wards.

In table 20 the number of nursing department employees assigned

to the communicable diseases units of the County Hospital is given

for each week during the epidemic. This table illustrates the enor-

mous turn-over in employees working in the communicable diseases

unit. The total number of individuals represented in table 20 is

585. Some of these had several periods of duty on these wards,

while others resigned within the ﬁrst week of duty. There was thus

an average of 222 nursing department employees present per week

on the wards of the contagious diseases unit, and for the 30-week

period included in the table, each of these employees averaged 11.4

weeks of communicable diseases service.

For comparison with table 20, table 21 gives in the same manner

the employees of the nursing department assigned to the entire

Osteopathic Hospital. The ﬁgures in table 21 represent 132 indi-

viduals who averaged 26.8 weeks of service in this unit; and there

were, on the average, 118 employees present there each week. In
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one week (the week ended June 9) the communicable diseases unit of

the County Hospital had a turn-over of nursing department personnel
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equal to the average weekly number present in the entire Osteopathic

Hospital.

In table 22 is given the average number of nursing department

employees, as obtained by the method illustrated in tables 20 and 21,

on duty each week at the following stations of duty in the County

Hospital: (1) Main admitting room; (2) communicable diseases

wards; (3) remainder of the County Hospital; (4) total for the

County Hospital.

It is noted, in table 22, that the number of employees in the main

admitting room remained at a fairly constant level throughout the

epidemic. The total for the communicable diseases wards was more

unstable, varying from 372 in the last week of June to 140 at the end

of November. It is not indicated in this table, but is nevertheless

deserving of mention, that while the weekly populationwas rela-

tively constant, the turn-over in personnel was quite rapid on indi-

vidual wards comprising the “remainder” of the County Hospital.

This was due to the fact that pupil and other student nurses were

assigned to new wards at intervals of from 2 to 4 weeks. Most of

the pupil nurses worked entirely on various wards in the new unit

of the County Hospital. Inasmuch as only graduate or postgraduate

nurses worked in the Osteopathic Hospital, and changes of station

were less frequent in this group, the nursing department population

remained fairly constant in this unit throughout the epidemic.

GENERAL ATTACK RATES8

Between the weeks ended May 5 and December 15, 1934, inclusive,

198 employees of the General Hospital came under the medical care

of the hospital for an illness which then, or later, was recorded offi-

cially as poliomyelitis.9 The distribution of these cases in time has

been shown in table 1 and ﬁgure 3 where it is seen that the epidemic

peak occurred in the week ended June 9. The median case of the

series developed on June 27 .

At the time of the onset of illness 196 of the 198 persons attacked

were working in the County Hospital and 2 in the Osteopathic

Hospital. Thus 4.4 percent of the General Hospital personnel were

recorded as having poliomyelitis. A gross attack rate of this order
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is without precedent for any adult group of this size with the exception,

perhaps, of the incidence noted in the Nauru epidemic in 1910 (15)

where 700 cases—the majority in adults—occurred in a population

of about 2,500 people.

9 All rates under this heading are based on population estimates as made from pay roll and county ordi-

nance data and given in tables 16, 17, and 18.

° During the remainder of December 1934, and in the ﬁrst half of 1935, 17 additional employees were

reported as “missed polio” and as having had onset of illness during 1934. These cases are not discussed

here since they came under observation after the ﬁeld work on which this study is based was completed.

If these cases were included, the total rate for the County Hospital would be 4.9 percent, and the total for

the General Hospital would be 4.8 percent.
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The incidence among County Hospital employees was 4.5 percent

and, in contrast, only 1.0 percent of the Osteopathic Hospital per-

sonnel were attacked. This difference in crude rates is of the kind

that might be expected to occur as a result of sampling variation

alone, in 1 out of 100 samples drawn from the same universe. Statis-

tically speaking, the crude attack rate in the County Hospital was

therefore signiﬁcantly greater than the crude rate in the Osteopathic

Hospital. The points having possible bearing on this difference will

be outlined in a subsequent section, and, for the present, discussion

will be limited to the distribution of the disease in employees of the

County Hospital.

In table 23 the personnel of the County Hospital have been divided

by occupation into three classes, A, B, and C, which vary with respect

to the intimacy of dealing with patients that the occupations included

in each class imply. These groupings were made independently of

any exact knowledge of the distribution of cases by occupation. When

the cases are distributed in these classes it is seen that the gross attack

rates are 8.2 percent for group A, 1.7 percent for group B, and 0.8

percent for group C. There is thus a regular relationship between

intimacy of association with patients, as implied in this classiﬁcation,

and risk of attack.

TABLE 23.—Population, cases and attack rates per 100 in the County Hospital,

divided into certain occupational groups on the basis of the implied risk of contact

with all classes of patients

GROUP A: OCCUPATIONS WHICH BRING EMPLOYEES REGULARLY INTO INTIMATE

CONTACT WITH PATIENTS

Estimated

Occupation number of Cases Rate per 100

employees

Nurses ____________________________________________________________ __ 1, 208 138 111. 45:0. 9

Physicians ________________________________________________________ __ 323 20 6. 25:1. 3

Orderlies __________________________________________________________ -_ 3 262 6 2. 3:1; . 9

Attendants ________________________________________________ _i _____ __ 279 5 1.81 .8

Total _______________________________________________________ __ 2, 072 169 8. 2:1: . 6

GROUP 13: OCCUPATIONS WHICH BRING EMPLOYEES mass REGULARLY AND LESS
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INTIMATELY INTO CONTACT WITH PATIENTS

Social service workers _____________________________________________ __ 52 5 9. 6=I;4. 1

Laboratory technicians ___________________________________________ __ 47 3 6. 413. 6-

Maids (ward and diet kitchen) ___________________________________ __ 230 6 2. (iii. 1

Other _____________________________________________________________ __ 622 3 2 .3;I= . 2

Total _______________________________________________________ __ 951 16 1. 7:1: .4

GROUP C: OCCUPATIONS \VHICH NEVER REGULARLY BRING EMPLOYEES INTO

INTIMATE CONTACT WITH PATIENTS

All clssses ________________________________________________________ __ l, 291 4 11 0. 810. 3

1 Standard error. 1 Including 21 ambulance men. 3 X-ray technician, 1; chaplain, 1.

4 Clerical, stenographic, and secretarial, 7; culinary department workers, 2; messenger, 1; autopsy room

worker, 1.
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TABLE 24.—Estimated age and sea: distribution of the population of the County

Hospital; cases reported, and age-speciﬁc attack rates per 100 for each sex and for

three contact groups (A, B, and C)

POPULATION

OCCUPATIONAL GROUPS, OCCUPATIONS \VHICH BRING EMPLOYEES

A. Regularly into B‘ Into less “6' C. Never into in-

- - quent and inti- - -

intimate contact mate Contact timate contact B and C combined

Age with patients with patients with patients

Male Female Male Female Male Female Male Female

15 to 19 ____________ __ 2 63 3 5 3 0 6 5

20 to 24 ____________ _- 63 522 51 36 88 79 139 115

25 to 29 ____________ __ 253 332 81 45 104 91 185 136

30 to 34 ____________ -_ 112 208 60 48 74 104 143 152

35 to 39 ____________ __ 54 115 74 80 98 109 172 189

40 to 44 ............ __ 28 131 55 83 74 91 129 174

45 to 49 ____________ __ 15 72 70 53 81 64 151 117

50 and over ________ __ 32 70 143 64 160 71 303 135

Total ________ -_ 559 1,513 537 414 682 609 1, 219 ,023

Both sexes _________ __ 2, 2 951 1, 291 2, 42

CASES 1

15 to 19 ____________ __ 0 7 0 0 0 0 0 0

20 to 24 ____________ __ 2 67 1 2 2 0 3 2

25 to 29 ____________ __ 7 46 2 6 0 1 2 7

30 to 34 ____________ __ 6 14 1 2 0 1 1 3

35 to 39 ____________ __ 4 6 0 1 1 2 1 3

40 to 44 ____________ __ 1 5 0 1 0 2 0 3

45 to 49 ____________ __ 0 4 0 0 1 0 1 0

50 and over ________ -- 0 0 0 0 0 1 0 1

Total ........ _. 20 149 4 12 4 7 8 19

Both sexes _________ __ 169 16 11 27

ATTACK RATES PER 100

15 to 19 ____________ -_ 0 11.1 0 0 0 0 0 0

2015024 ____________ __ 3.2 12.8 2.0 5.6 2.3 0 2.2 1.7

25 to 29 ____________ _- 2. 8 13.9 2. 5 13.3 0 1.1 1.1 5. 2
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30 to 34 ____________ __ 5.4 6.7 1.7 4.2 0 1.0 .8 2.0

35 to 39 ____________ __ 7.4 5.2 0 1.2 1.0 1.8 .6 1.6

40 to 44 ____________ __ 3. 6 3. 8 0 l. 2 0 2. 2 0 l. 7

45 to49 ____________ __ 0 5.6 0 0 1.2 0 .7 0

50 and over ........ __ 0 0 0 0 0 l. 4 0 . 7

Total ________ -_ 3. 6 9. 8 .7 2.9 .6 1. 2 .7 1.9

Both sexes _________ _- 8.2 1.7 0.8 1.2

Date of onset of

median case _____ _- June 25 July 7 Aug. 6 Aug. 4

1 All cases were in white persons except 11 individuals, as follows:

Group A.—20—24, 1 colored female; 25—29, 5 colored females and 1 Japanese female; 30—34, 1 colored female,

and 1 Chinese female.

Group B.—25—29, 1 colored female; 40—44, 1 colored female.

Nora—Both cases in Osteopathic Hospital employees were females aged 25—29, 1 in group A being colored

and 1 in group 0 being white.

This relationship is somewhat less regular when rates for individual

occupations are compared in groups A and B. In group A, attack

rates vary from 11.4 percent in nurses and 6.2 percent in physicians

to 2.3 percent in orderlies and 1.8 percent in attendants. The rates

in nurses and physicians are based on large numbers and consequently

are subject to relatively small sampling variation.
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In group B, rates vary from 9.6 percent in social service workers,

6.4 percent in laboratory technicians, and 2.6 percent in maids, to 0.3

percent in “other” occupations. One-third of the population of

group B contributed 87 percent of the cases. Because of the small

numbers involved in these occupations, however, the individual rates

are subject to considerable sampling variation. With the recognition

that sampling variation might have contributed partly to high

individual rates in group B and recognizing, besides, that social

service workers and maids might possibly more reasonably belong in

group A, it appears evident from table 23 that, broadly speaking,

employees in most close association with patients were most in risk

of attack.

Table 24 shows, for the same occupational classes, the population,

cases, and attack rates distributed for each sex into several age-

groups. It is seen that within each group females suffered a greater

incidence than males and that among females there was a quite

deﬁnite selection of the younger age-groups. This tendency is more

marked when the comparison is made between those under and those

over 30 years of age, as indicated in the following regrouping of ages:

ATTACK RATES PER 100

Group A Group B Group 0 Groups B and 0

Age

Male Female Male Female Male Female Male Female

Under 30 __________ __ 2. 8 13.1 2. 2 9. 3 1. 0 .6 1. 5 3. 5

30 and over ________ -_ 4. 6 4. 9 .2 1. 2 .4 1. 4 .3 1. 3

Total ........ __ 3. 6 9. 8 . 7 2. 9 .6 1. 2 .7 1. 9

The selectivity of the disease for young females is orderly and

striking except in group C where it is irregular; and when the ages

are grouped, there is noted, in group C, a reversal of the usual rela-

tionship, in that females 30 and over suffer a greater attack rate.

This inconsistency disappears when larger numbers are obtained by

combining groups B and C.

In males, the relationship to age is quite irregular where rates

are computed on 5-year age bands, but with a wider age-grouping,

males under 30 are more heavily attacked in groups B and C, but
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not in A.

Since the attack rate is associated with age, sex, and occupation,

and since the different occupational groups are differently constituted

with respect to sex and age distribution, it becomes difficult, if not

impossible, to distinguish completely the separate factors concerned

in the higher attack rate in group A employees. It is probably sig-

niﬁcant, however, that in all age and sex classes in which compari-
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sons are possible, the age speciﬁc rates for each sex are greater in

group A than in either of the other groups. It is of further interest

that the epidemic developed more rapidly in the groups most heavily

attacked, as indicated by the dates of onset of the median cases in

the three occupational groups.

In table 25 the cases are distributed according to station of duty

in the hospital at the time of onset of illness. This shows a strikingly

large number of cases in persons on duty on the communicable dis-

eases wards and in the main admitting ofﬁce, equaling one-half of

all cases in ward-duty personnel. The numbers assigned to various

wards are not accurately known except for nursing department em-

ployees, but on every basis of estimation the attack rate is higher on

the communicable diseases wards and in the main admitting oﬂice

than elsewhere.

TABLE 25.—Stations of duty at onset of illness in (1) nursing department and (2)

other employees of the County Hospital

Number of cases in—

Date of

Station of duty at onset of illness Nursing other Total (2:53:11?

depart’ em- case

ment em— 10 ees

ployees 1 p y

Communicable diseases wards (C. D.) _______________________ -- 52 17 69 June 17

Main admitting oﬁice (M. A. R.) ____________________________ -_ 14 3 17 June 21

Other wards and clinics ______________________________________ -_ 74 10 84 July 1

Miscellaneous, not wards or clinics ___________________________ -_ 5 18 23 Aug. 8

Unknown station ____________________________________________ -- 0 3

Total __________________________________________________ _- 148 48 196

Date of onset of median case _________________________________ __ June 25 July 7 June 27

1 Comprising nurses, orderlies, and attendants.

It also appears that the epidemic within the hospital developed

somewhat earlier in personnel assigned to the communicable diseases

wards and the main admitting oﬂice than in other personnel. This

is shown in ﬁgure 5 and in the dates of onset of median cases in the

different groups of table 25.
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Table 26 shows crude estimates of the number of employees who

lived, respectively, on and outside of the hospital grounds, and attack

rates for each group. On the basis of these estimates, the incidence

among all residents was about seven times that among nonresidents.

Among nurses and physicians, the ratio of the attack rate in residents

to the rate in nonresidents was about 3 to 1; and in “others” there

was a slightly greater rate among the nonresidents. While the

population estimates, on which these rates are based, are crude, a

wide variation of the estimates would be necessary to destroy the

general relationship between residence and risk of attack.
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This gross selection of residents, as opposed to nonresidents, is in a

sense equivalent to stating that the disease selected nurses and physi-

cians, since approximately half of them lived in the hospital as against

about 5 percent of all others. Also, resident nurses and physicians

were certainly younger than nonresidents, and resident physicians were

probably in more intimate contact with patients than nonresidents.

It is not indicated in table 26, but is nevertheless of interest, that

with one exception the 40 nonresident nurses attacked were all grad-

uates, and 26 of the 40 were working on the communicable diseases
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Wards or in the main admitting oﬁice at onset. In the same manner,

nonresident “others”, comprising 37 cases, include 16 cases in em-

ployees of occupational group A and 14 cases from the especially

attacked classes of group B.

TABIIE 26.—Estimated number of County_IIospital employees living on, and out-

side of, the hospital grounds, by occupation; attack rates per 100 for each class
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Attack rates per 100 in persons—

. . . Living outside of hospital

Living on hospital grounds grounds

Number Cases Rate Number Cases Rate

Nurses __________________________________ __ 516 98 19 0 . 692 40 5.8

Physicians ______________________________ __ 160 15 9. 4 2 163 5 3. 1

Other ___________________________________ __ 125 1 1 0.8 2, 658 37 1. 4

Total _____________________________ __ 801 114 14 2 3, 513 82 2. 3

1 Hospitalized for another cause in the 25 days prior to onset. _ _ _ _

I ThlS ﬁgure does not include an average of 275 additional part-time attending physicians.
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Table 27 shows the number of cases in residents and nonresidents

divided according to whether or not they were working on the com-

municable diseases wards and in the main admitting ofﬁce or at other

stations of duty at onset, and gives the date of onset of the median

case in each group. This table indicates that the epidemic developed

ﬁrst in residents working on the communicable diseases wards or in

the main admitting office and somewhat later in nonresidents at the

same stations of duty. The epidemic also developed earlier among

nonresidents, working at these stations of greater risk, than in resi-

dents workings at other stations. Nonresidents working at “other”

stations were, in general, the last employees to be attacked. In

summary, tables 23, 24, 25, 26, and 27 show that the disease selected:

1. Occupational classes most closely associated with patients;

especially nurses and physicians;

2. Females rather than males, and females under 30 years of age

rather than those over 30 years;

3. Persons on duty on the communicable diseases wards and in the

main admitting office; and

4. Persons living within rather than outside of the hospital.

The selection of these groups is associated with earlier develop-

ment of the epidemic in the groups having the higher rates. These

facts suggest a radial spread of infection emanating—from the com-

municable diseases wards and the main admitting ofﬁce, spreading

to the resident employees and lastly aﬂ'ecting nonresidents working

at other stations of duty.

TABLE 27.—Station of duty at onset, and date of onset of median case, for all cases

in County Hospital employees residing inside and outside of the hospital

Station of duty at onset

Total

C. D. and M. A. R.1 Other

Residence of case—

Date of Date of Date of

Number onset of Number onset of Number onset of

or cases median of cases median of cases median

case case case

Generated on 2013-07-23 08:37 GMT / http://hdl.handle.net/2027/mdp.39015022082260
Public Domain, Google-digitized / http://www.hathitrust.org/access_use#pd-google

Inside hospital __________________________ _ _ 40 June 9 71 July 1 1 114 June 24

Outslde hospital ________________________ _ _ 46 June 23 36 Aug. 4 82 July 4

Total _____________________________ _ _ 86 J une 18 107 July 5 196 June 27

1 Communicable diseases unit and main admitting room.

1 Unknown statlon of duty 3 cases.

DISTRIBUTION OF THE DISEASE IN NURSING DEPARTMENT EMPLOYEES“)

In discussing table 25 in the preceding section it was stated that,

on every basis of estimation, the attack rate on the communicable

diseases wards and in the main admitting oﬂice was higher than at

1° Rates under this heading are based on population estimates as presented in tables 19 and 22.
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other stations of duty. Because of a lack of adequate population

data it was not possible to substantiate this statement with exact

ﬁgures for all employees. For the personnel comprising the nursing

department, however, a comparison between rates of attack in these

stations is made possible by use of the population data summarized

in table 22; and comparisons on this basis have been made in table 28.

This table shows an incidence among nursing department employ-

ees on the communicable diseases wards and in the main admitting

office that was 2.5 times greater than the rate at other stations of

duty. During the ﬁrst two-thirds of the 30-week epidemic period

the rates were lower at “other stations,” but in the last third the

rates were higher at these stations.

The rates given in table 28 are not directly comparable to any rates

so far given or to any rates to be presented subsequently. They

differ from all preceding rates because they are based on more exact

population estimates and, in addition, for the same reasons that dis-

tinguish them from rates given in tables 29 and 30.

Rates in table 30 are based on the total number of individuals

exposed to the risk attending duty on the communicable diseases

wards and in the main admitting office and tacitly assume that each

individual was so exposed for the full 30-week period. In table 22

it is indicated that this was not true, but that, in general, those

assigned to the communicable diseases wards, and to the main ad-

mitting office, worked at these stations on the average about one-half

the time that individual employees worked at the other stations.

Since in table 28 rates are based on person-weeks of experience on

each station, they are “weighted” not only for length of service on

each station but also for different risks of attack at different periods

of the epidemic. They are therefore the rates which most exactly

represent the risk by station.

TABLE 28.—Average number of nursing department employees present each week

(1) on the communicable diseases wards and in the main admitting ojﬁce (C. D.

and III. A. R.) and, (2) in the remainder of the county hospital; with cases and

attack rates per 100

Population Cases Rate per 100
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Week ended—

C. D. and Remain- C. D. and Remain- C. D. and Remain-

M. A. R. der M. A. R. der M. A. R. mainder

May 12 _________________________________ ._ 225 1,071 0 1 0.0 0.1

May 19 _________________________________ _ - 230 1, 082 2 0 . 9 0

May 26 _________________________________ __ 246 1, 090 2 4 .8 . 4

June 2 .................................. _- 278 1, 082 4 5 1. 4 .5

June 9 __________________________________ _- 338 1, 048 14 8 4. 1 .8

7. 2 1. 8

June 16 _________________________________ __ 400 1,014 9 6 2.2 .6

June 23 _________________________________ _ _ 424 993 10 3 2. 4 . 3

June 30 _________________________________ __ 429 984 7 7 1. 6 . 7
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TABLE 28.—Average number of nursing department employees present each week

(1) on the communicable diseases wards and in the main admitting oﬂice (C. D.

and M. A. R.) and, (2) in the remainder of the county hospital; with cases and

attack rates per 100—Continued

Population Cases Rate per 100

\Yeek ended—-

C. D. and Remain- C. D. and Remain- C. D. and Remain-

M.A. R. der M.A.R. der M.A.R. der

422 992 5 8 1. 2 . 8

412 1, 000 1 1 . 2 . 1

7. 6 2. 5

390 1, 009 0 1 . 0 . 1

358 1, 028 1 1 . 3 . 1

325 1, 053 1 3 . 3 .3

306 1, 070 1 3 . 3 . 3

293 1,074 4 2 1. 4 . 2

2. 3 1. 0

283 1,077 1 3 . 4 .3

271 l, 079 1 4 .4 .4

256 1,080 2 2 . 8 . 2

248 1,072 1 0 . 4 0

236 1, 0 0 2 0 . 2

2. 0 1. 1

224 1,056 0 4 0 . 4

216 1,043 0 2 0 . 2

208 1, 050 0 1 0 . 1

202 1, 076 0 2 0 . 2

201 1, 097 1 2 . 5 . 2

5 1. 1

202 1, 094 0 1 0 . 1

205 1,094 0 2 0 . 2

202 1, 098 0 0 0 0

NOV. 24 _________________________________ __ 198 1, 101 0 0 0 0

Dec. 1 __________________________________ __ 199 1.104 0 0 0 0

0.3
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Total _________________________________________________ __ 67 l 78 19 6 7 8

1 3 additional ases were at unknown station of duty.

The data permit calculation of rates of this character for employees

of the nursing department by occupation and for all stations of duty.

However, when smaller divisions are made than those given in table 28,

numbers become too small to place conﬁdence in any rates which

follow. Table 28 has been presented merely to indicate that, on the

basis of the most exact comparison possible, the rate among nursing

department employees working on the communicable diseases wards

and in the main admitting oﬁice was considerably greater than at

other stations of duty.

In table 29 the enumerated employees of the nursing department

are given, by age, for each of the four occupations comprising this

group, and cases and attack rates for each class are listed. This table

shows the gross attack rate highest (16.2 percent) in student nurses,

next highest in graduate nurses (8.2 percent), and much lower in attend-

ants (1.9 percent) and orderlies (1.6 percent). In the last two groups

the attack rates are practically identical and show no consistent evi-
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dence of age selection. In student nurses the attack rate does not

vary much with age, but not much signiﬁcance can be attached to

this, as two-thirds of the students are within the narrow age group

20—24 and the number above 30 is too small for calculation of sig-

niﬁcant rates.

In graduate nurses, however, the attack rate varies sharply with

age, being approximately twice as high in the age group 15—30 as in

those over 30. And since a fairly large proportion of graduate nurses

are in the higher age group, the lower gross attack rate in the grad-

uates is deﬁnitely associated with age variation. Nevertheless, the

difference in age constitution of graduate and student nurses is not

to be considered the sole factor in the difference between attack

rates, since in each age group in which comparison is possible the

rate in students is greater than that in graduates.

TABLE 29.—Estimated age and sea: distribution of employees of the nursing depart-

ment; cases reported among them; and attack rates per 100

POPULATION

Stu- Grad- Stu- Grad-

Age dent uate Agtlﬁgd' ofggr' Age dent uate Agfglsd' Olriggr'

nurses nurses nurses nurses

15 I30 19 _ . _ _ _ _ _ __ 45 0 2 0 40 to 44 _ _ _ _ _ _ _ _ __ 3 92 49 19

20 to 24 _ _ _ . _ . _ __ 269 192 19 56 45 t0 49 ________ __ I 57 27 13

25 to 29 _ _ _ _ . _ _ __ 63 251 33 92 50+ ___________ __ 1 49 40 30

30 110 34 ________ __ 11 164 44 71

35 to 39 ........ -_ 8 86 52 37 Total- ____ 1 401 2 891 3 266 ‘ 318

CASES

15t019 ________ __ 7 _ _ _ _ _ _ __ 0 _ _ _ _ _ _ __ 40 to 44 _ _ . _ _ _ _ _ _- 0 5 0 0

20 to 24 ________ __ 44 21 0 1 45 to 49 ________ -_ 0 2 2 0

25 to 29 ________ __ 11 32 1 1 50+ ___________ -_ 0 0 0 O

30 to 34 ________ _. 2 9 l 2

35 t0 39 ________ __ 1 4 1 1 T0t81____- 65 73 5 5

ATTACK RATES PER 100

15 to 19 ________ __ 15.6 _ _ _ _ _ . __ 0 ______ __ 40 to 44 ________ __ 0 5.4 0 0

20 to 24 ________ -_ 16. 4 l0. 9 0 1. 8 45 ISO 49 ________ __ 0 3. 5 7. 4 0

25 to 29 ________ -_ 17.5 12.8 3.0 1.1 50+ ___________ __ 0 0 0 0
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30 to 34 ________ __ 18. 2 5. 5 2. 3 2. 8

35 120 39 ________ __ 12.5 4.6 1.9 2.7 Total____- 16 2 8.2 1.9 l 6'

1 All but 2 students were females.

1 All but 35 graduates were females.

3 All attendants were females.

4 All orderlies were males.

Table 30 shows cases and attack rates among the personnel of the

nursing department distributed by age and occupation, each class of

which is further divided into two groups: (1) Those individuals

working at some time (in those sick, at some time prior to illness)

on the communicable diseases wards or in the main admitting oﬂice

and (2) those never working at these stations. It is observed that in

graduates and attendants-orderlies, attack rates are deﬁnitely and

signiﬁcantly higher among those on duty on the communicable
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diseases wards and in the main admitting ofﬁce. ‘This difference is

clearly not due to any difference in age constitution between gradu-

ates and attendant-orderlies at these and at other stations of duty,

but is clearly an association between attack rate and station of duty.

In student nurses no such association is shown, for while student

nurses on communicable diseases or main admitting-room duty show

the same rates as graduates on this duty, the same rates are also

shown by student nurses on other duty.

TABLE 30.—Nursing department employees, by age and occupation, who worked at

some time during the epidemic, and prior to illness, (1') on the communicable

diseases wards (C. D.) or in the main admitting oﬁ‘ice (M. A. R.), and (2) at

other stations but at no time in the C. D. or Ill. A. R.; cases among them having

onset while on C. D. and M. A. R.; and attack rates per 100

POPULATION

Attendants and

Student nurses Graduate nurses orderlies ,

Age

C.D.a d C.D.and C. D.and

M. A. R. other M. A. R. other M. A. R. other

15 to 19 _________________________________ -- 2 43 0 0 0 2

20 to 24 _________________________________ _- 73 196 74 118 22 53

25 to 29 _________________________________ -- 21 42 109 142 46 79

30 to 34 _________________________________ -_ 1 10 68 96 55 60

35 to 39 _________________________________ __ 0 8 28 58 26 63

40 to 44 _________________________________ -- 1 2 47 45 14 54

45 to 49. _ _ 0 1 24 33 14 26

50+- - _ _ 1 0 29 20 12 58

Total 99 302 379 512 189 395

CASES I

15 to 19 _________________________________ -- 0 7 ___ 0

20 to 24 _________________________________ -_ 11 32 13 7 1 0

25 to 29 _________________________________ -- 4 6 23 9 2 0

30 to 34 _________________________________ -- 0 2 8 1 3 0

35 to 39 ________ __ _ 1 2 2 1 1

40 to 44 _________________________________ _- 0 0 4 l 0 0
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45 to 49- _ ___ 0 1 l 2 0

50+ 0 ________ -- 0 0 0 0

Total _____________________________ -_ 15 4s ‘ 51 21 1 9 1

|

________ __ 0

4. 5 0

4. 3 0

5. 4 0

3.8 1. 6

00

14.3 0

00

4. 8 2

1 Because of the small numbers involved and because of insigniﬁcant differences shown in table 29 be

tween orderlies and attendants. the 2 classes have been combined in this table.

1 3 additional cases, 1 graduate and 2 students, were at unknown stations of duty.
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The epidemic may thus be described as reaching its greatest in-

tensity in: (1) Nurses, both students and graduates, on duty on the

communicable diseases wards and in the main admitting oﬂice, and

(2) in student nurses on other duty, and (3), to a much less extent in

graduate nurses on other duty.

The development of the epidemic in point of time in these groups

is shown in the following table, in which the cases also have been

divided according to residence.

Dates of onset of median cases

Residing inside Residing outside '-

hospital hospital Total

Stgdeipts and graduates on O. D. and M. June 8 (31)1 _____ __ June 27 (26) _____ __ June 18 (57).

Students elsewhere _______________________ __ July 3 (49) __________________________ __ July 3 (49).

Graduates elsewhere ______________________ __ July 4 (l5) ______ __ Aug. 8 (14) ______ -_ July 18 (29).

All nurses _________________________________ __ June 26 (98) _____ -_ July 2 (40) ______ _- June 27 (138).

1Number in parenthesis indicates number of persons in each group; 3 residents at unknown station.

Adequate population data for students and graduates, separately and by residence, were not available.

The relationship of station of duty and residence to time of the

epidemic development, which was previously shown in table 27 for all

cases, is similarly evident in student and graduate nurses. The

epidemic in nurses developed ﬁrst in resident students and graduates

working on the communicable diseases Wards and in the main admit-

ting ofﬁce, next in nonresident students and graduates at the same

stations, somewhat later in resident students and graduates at other

stations, and lastly in nonresident graduates at other stations.

It is therefore apparent that, in the nursing personnel, employment

on the communicable diseases wards or in the main admitting office

and residence in the nurses’ cottages were factors of similar or equal

importance in determining risk of attack in this epidemic. But in

their relation to time of occurrence of disease these two factors are

fairly well diﬁerentiated, the tendency being quite clearly for cases

to occur earlier in employees on communicable diseases and main

admitting room duty.

Whatever may have been the actual origin and mechanism of spread

of this infection, the distribution of the disease was such, both in inten-
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sity of risk of attack and in time sequence, as might be expected had

it spread through direct personal contact from the communicable

diseases wards and the main admitting oﬁice to the nurses’ cottages.

Once infection was established in the cottages, the intimacy of contact

there was such that it might be expected to spread to other resident

personnel regardless of their station of duty.

25952—38—-—-5
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DISTRIBUTION OF CASES IN THE NURSES’ COTTAGES

The cottages used as the nurses’ residence have been described

brieﬂy in a previous section (p. 39). Including the cottages for

Negro nurses, 5 single-story and 15 two-story cottages were used as

nurses’ residences during the epidemic period. The 2-story cot-

tages were considered as two cottages and given separate numbers

since they had separate entrances and each ﬂoor housed as many, or

more, nurses as were in residence in the single cottages. Thus the

20 buildings were considered as 35 cottages, and a total of 98 nurses

living in these 35 cottages were reported as having poliomyelitis.

The cottage of residence of one of them was not known, but the dis-

tribution among the cottages of the remaining 97 cases is shown in

map 2, which gives, in addition, the date of onset of each case and

distinguishes those working on the communicable diseases wards or

in the main admitting ofﬁce at onset.

It is noted in map 2 that by June 1 there were 1 or more cases in 11

of the 35 cottages, and that by December, cases had been reported in

32 of the 35 cottages. Judging by inspection of map 2 there appear to

be no physically related cottages with an unusual number of cases

except in Nos. 20 and 22 and in 31 and 33. But since it is nearly

impossible by inspection to form any conﬁdent judgment as to whether

the distribution of the cases among the cottages was relatively uniform

or showed signiﬁcant aggregations, the observed distribution is

compared in table 31 with a distribution calculated on the assumption

that the risk of attack was entirely independent of a particular cottage

of residence so that the number of cases in each cottage would be a

matter of chance.

TABLE 31.—~Observed distribution of cases in 35 nurses’ cottages; and expected

distribution, had the cases been distributed at random

Number of - Number of

cottages— cottages—

Expected Observed Expected Observed

Number of cases per cottage: Number of cases per cottage—

0 _______________________ - _ 2. 10 3 Continued:

1 _______________________ _- 5. 99 5 6 _______________________ _- 1. 35 3
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2 _______________________ __ 8. 47 10 7 and over ______________ __ . 75 0

3 _______________________ - _ 7. 89 7

4 _______________________ _ _ 5. 46 2 Total _________________ __ 35.00 35

5 _______________________ - _ 2. 99 5

Probability that any given case would fall in any given cottage=

l

p=ﬁ=00286

q= .9714

Probability of having a cottage with:

0 cases=q"=q‘n

1 case=nq"-1p=97q9°p

ntn—llqrlzﬂ 97.964951)’, etc.

T: —2'_'

._ 1

xr=Z(-T—T0l ‘7.25; P=.50.

2 cases =-

NO CASES 0:

MAP 2.-—-Distribution of Cases in the Nurses’ Cottages.

Rectangles No. 1—6 represent single-story cottages housing 8—14 nurses each; remaining rectangles repre-

sent two-story cottages, each ﬂoor being considered a cottage and housing 10—17 nurses each. Negro

nurses lived in cottages A—B (see inset and Map 1). Numbers within rectangles represent month and

day of onset of cases, numbers in squares indicating patient worked on C. D. or M. A. R. at onset. (1
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resident case in unknown cottage; 2 (called non-C. D.) at unknown station.)
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This table shows that the observed distribution closely approximates

the distribution expected on this basis. This is not intended to imply

that the observed distribution actually occurred solely through chance

but it does imply that infection was rather uniformly distributed

through the cottages with no evident tendency to select particular

ones.11

COMPARISONS BETWEEN THE COUNTY HOSPITAL AND THE OSTEOPATHIC

HOSPITAL

It has been noted that the personnel reported as having poliomye-

litis were largely employees of the County Hospital, among whom an

attack rate of approximately 4.5 percent prevailed. During the same

period the Osteopathic Hospital—in physically close association with

the County Hospital and having in common important general serv-

ices—had a signiﬁcantly lower attack rate, equalling 1.0 percent.

Attention has been drawn, in tables 17 and 18, to the differences in

age and sex composition of the population of the two institutions.

The selectivity of this illness for young females suggests that this factor

alone might account for the difference in attack rates in the two

institutions. However, when rates in both hospitals are adjusted to

a standard population, the rate in the Osteopathic Hospital is still

signiﬁcantly lower.12

In the preceding sections it has been shown that, in the County

Hospital, the disease was particularly selective for student nurses and

that the selection of this group was only partly a manifestation of age

selection. It has also been pointed out that no probationer or pupil

nurse worked in the Osteopathic Hospital and that the few nurses

classed as students and identiﬁed as working there were postgraduate

students. If all student nurses and the cases occurring among them

are taken out of the County Hospital population, and rates recalcu-

lated on this basis, the resulting rate in County Hospital personnel

is not signiﬁcantly greater than the rate in the Osteopathic Hospital.

(Probability that the resultant difference would occur by chance:

P =0.07.)

Intimately associated with the high risk of attack among student

nurses is the question of residence in the nurses’ cottages. While
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nearly all nurses classed as students lived in these cottages, only four

nurses, graduates or students, working in the Osteopathic Hospital

11 The question arises as to the possible effect the varying numbers of occupants per cottage (8—17) might

have on the validity of the test applied in table 31; and using as a base the residents per cottage present in

October 1934, the expected cases per cottage were recalculated and found not to vary signiﬁcantly from the

ﬁgures given in table 31.

11 In making this statement a diiierence of border line signiﬁcance has been accepted. The difference in

rates, adjusted for age differences, is such that it might occur by chance alone between 2 and 3 times in 100

such samples.
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could be identiﬁed as living in the cottages.113 Thus, the employees

of the Osteopathic Hospital were deﬁcient in two of the classes most

exposed to risk of attack in this epidemic, namely, pupil nurses and

residents of the nurses’ cottages.

Another class at great risk of attack in the County Hospital com-

prised employees attending patients on the communicable diseases

wards. The enlargement of the communicable diseases service of the

County Hospital, primarily to care for the increase in cases and sus-

pected cases of poliomyelitis, has been compared in table 15 with the

similar increase in beds in the entire Osteopathic Hospital. In this

table, however, patients suffering from all classes of communicable

diseases were counted. In table 32 the cases and suspected cases of

poliomyelitis treated in the two institutions are compared for 7 months

of the epidemic. This table shows that there were 20 cases diagnosed

as poliomyelitis treated in the County Hospital to every 1 case treated

in the Osteopathic Hospital; and there was similarly a 10 to 1 ratio

of all cases and suspected cases. Thus, there were between 10 and

20 times as many potential sources of infection in the County Hospital

as were present in the Osteopathic Hospital. Since the diagnosis of

poliomyelitis in both hospitals was checked by a city health depart-

ment physician, the bases of diagnosis in the two institutions were

presumably the same.

TABLE 32.—Cases and suspected cases of poliomyelitis treated in, and discharged

from, wards of the County and the Osteopathic Hospitals during 7 months of the

epidemic

Number of cases 1 discharged as poliomyelitis—

Total cases and

. . suspected cases

Establrlgéeiig mag‘ Possible diagnosis Ruled out

Month of discharge

Osteo- Osteo-

Osteo- Osteo-

County County pathic County pathic County pathic

- pathic . . .

HOSPltal Hospital H°spltal Hospital H°Spltal Hospital H°Spml Hospital
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1984

May ______________ _ _ 36 2 27 1 77 8 140 11

June ______________ __ 372 26 272 19 112 48 756 93

July _______________ _ _ 408 14 192 6 100 38 700 58

August ____________ -_ 212 13 81 0 57 19 350 32

September ________ __ 125 3 18 2 55 9 198 14

October ___________ __ 60 3 11 0 22 4 93 7

November _________ -_ 34 0 4 0 7 2 45 2

Total ________ _ _ 1, 247 61 605 28 430 128 2, 282 217

I From ﬁgures supplied by the medical record and audit division of the General Hospital.

In addition to the important differences in the two institutions which

have been outlined above, mention should be made of the fact that,

in general, medical and nursing department personnel of the two hos-

" While this ﬁgure is probably not very reliable, it is certain that very few Osteopathic Hospital nurses

lived in the cottages.
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pitals did not mingle. This is indicated by the fact that nearly all of

the patients among County Hospital employees stated they had never

been in the Osteopathic Hospital building. Further, the employees

of the Osteopathic Hospital ate in their own dining room—the food

served, however, having sources common to those of the County Hos-

pital dining rooms.

In contrast to these potentially important differences between the

two institutions, they had in common, besides their close physical

relationship, general services which are of importance in any attempted

reconstruction of the spread of the disease in the entire hospital.

These services are described brieﬂy in the appendix.

In summary, the Osteopathic Hospital personnel were deﬁcient in

the classes most at risk in this epidemic, namely, young females,

student nurses, residents of the nurses’ cottages, and main admitting

office employees. In addition, the County Hospital treated between

10 and 20 times as many cases and suspected cases of poliomyelitis

than were cared for in the Osteopathic Hospital. Intimate personal

contact between employees of the two institutions at most risk of

attack was at a minimum, but general services such as culinary,

water supply, and laundry, were common to the two hospitals.

V. SUMMARY AND DISCUSSION

THE EPIDEMIC IN THE LOS ANGELES AREA

1. According to cited reports (1—9, inclusive), the epidemic of

poliomyelitis in the Los Angeles area during the summer of 1934 was

characterized epidemiologically by:

a. Relatively high attack rate;

b. Low case fatality rate;

0. Low paralytic rate;

d. Apparently high communicability;

(2. Relative age selection of adults; and,

f. A coincident institutional epidemic of illness in the personnel of

the Los Angeles County General Hospital.14

A large proportion of the cases reported in the area were treated in

the General Hospital.

2. Pathological lesions noted in cases coming to autopsy were con-
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sistent with those regularly found in poliomyelitis, but, in general,

neuronophagia was not marked, and diffuse and perivascular round

cell inﬁltration was more prominent than commonly reported in

poliomyelitis (9).

H An institutional outbreak also occurred in the Elmonte Home for Juveniles, where 11 cases occurred in

approximately 100 residents. Several nurses and physicians were also affected in the Children’s Hospital,

the Ross-Loos clinic, the Pasadena Hospital, the Glendale Medical Group, and the Orthopedic Hospital.

(See Stevens (8).) In addition, there was a sharp outbreak among nurses in the Orange County Hospital.

None of these institutional outbreaks has been reported in detail. No institutional outbreaks were

reported in any other parts of California during 1934.

65

3. Virus was recovered in one instance from nasal washings from a

child diagnosed as having abortive poliomyelitis. Virus was also

recovered from pathological material from seven autopsies (11, 12, 13).

4. Studies by Kessel comparing some of these strains with strains

recovered in Los Angeles in 1935 and with the “M. V.” (Rockefeller

Institute) strain, at present indicate an antigenic relationship between

the California strains and the “M. V.” virus, as determined by cross

immunity and cross neutralization tests. The California strains

appear to be less virulent than “M. V.” virus, as manifested by a lower

paralysis and fatality rate in inoculated monkeys. Similarly, the

microscopic lesions noted in monkeys inoculated with California

strains show less neuronophagia and more marked diffuse and peri-

vascular round cell inﬁltration than usually encountered in monkeys

inoculated with the “M. V.” virus (12).

5. The time-distribution of the epidemic in the personnel of the

General Hospital was similar to the time-distribution of the epidemic

in Los Angeles City and County combined.

THE EPIDEMIC IN THE PERSONNEL OF THE LOS ANGELES COUNTY

GENERAL HOSPITAL

Clinical character of the institutional cases.—~1. There were 198 hos-

pital employees reported as having poliomyelitis and among these

cases there were no deaths.

2. Because the clinical character of this illness did not permit proﬁt-

able classiﬁcation of the cases into the usual classes, such as followed

by Wickman or others, they have been divided into two groups: I,

those admitted to the hospital within the ﬁrst week of illness, and II,

those admitted subsequent to the ﬁrst week or never admitted.

Sixty-nine percent of the cases fell into group I and these, in general,

were more disabled than the group II cases at onset of illness, and they

were incapacitated for longer periods of time.

3. The date of the onset of illness was somewhat indeﬁnite in 35

percent of the cases but was placed with what is believed to be reason-

able accuracy in these cases.

4. Fever greater than 99° F. was recorded as absent in the ﬁrst

week of illness in 40 percent of all cases and fever greater than 100° F.
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was recorded, in the same period, in 28 percent of the cases. An

impression was gained that an instability of temperature with daily

ﬂuctuations from 97° to 99° was more characteristic of this illness

than an elevation of temperature.

5. Systemic and meningeal symptoms of the kind usually associated

with poliomyelitis were reported about as frequently as is usual in

large series of poliomyelitis cases.

6. Constipation, diplopia, and retention of urine were possibly more

common manifestations of this illness than generally experienced in

poliomyelitis.
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7. Localized muscular weakness was recorded as present in 80

percent of all cases but was rarely associated with atrophy proportional

to the weakness demonstrated. In 38 percent of the cases exhibiting

weakness, the weakness was ﬁrst noted at some time after the ﬁrst

week of illness.

8. Sensory disturbances were frequently more pronounced than

motor disturbances. Pain, muscle tenderness, hyperesthesia and

paresthesia were common, and frequently persisted for much longer

periods than is commonly reported in poliomyelitis. Sensory dis-

turbances were frequently the most disabling features of the illness

and, in addition, made the evaluation of localized weakness diﬂicult.

9. The frequency of unusual symptoms such as insomnia, emotional

upsets, other disturbances of the sensorium, joint changes, trophic

changes, edema, cystitis, and menstrual disturbances is not known

exactly because of deﬁciencies in records, but these symptoms appear

to have been far more common than previously reported as associated

with poliomyelitis.

10. Recurrences of acute systemic and meningeal symptoms were

common and some patients were more disabled by these recurrences

than by their earlier symptoms.

11. Lumbar punctures were infrequently performed as a diagnostic

procedure. In 59 cases having one or more lumbar punctures, only

3 showed a pleocytosis. Increase in globulin was noted in 10 cases

and changes in the colloidal benzoin reaction in 18. Nearly all cases

in which pressure was recorded showed the spinal fluid. to be under

increased pressure.

12. At last observation, which in no case was later than December

1934, 43 patients (28 percent of those who had exhibited weakness)

still had demonstrable localized muscular weakness, and in 5 of these

the weakness was considered to be of a severe degree.

13. At last observation, 104 patients (55 percent) were still absent

from duty.

14. Because of the unpredictable recurrences of systemic and men-

ingeal symptoms, and of weakness, it is impossible on the basis of

these observations to compute a reliable recovery rate.
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Distribution of the disease among the hospital employees.—1. The

attack rate in employees of the General Hospital was approximately

4.4 percent, the rate being 4.5 percent in the County Hospital and

1 percent in the Osteopathic Hospital. This difference in crude rates

of attack, in the County and Osteopathic Hospitals, is statistically

signiﬁcant.

2. The epidemic reached its peak in the week ended June 9, with

the median case developing on June 27. One or more cases, however,

were reported as having onset of illness in each week from April 29

to November 17.

Q_,
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3. Among all employees of the General Hospital the groups most

severely attacked were nurses and physicians, with attack rates of

10.7 percent and 5.4 percent, respectively.

4. Within the County Hospital the disease selected:

a. The occupational classes most closely associated with patients,

especially nurses and physicians, of whom 11.4 percent and 6.2 per-

cent, respectively, were attacked;

b. Females rather than males, and females under 30 years of age

rather than those over 30 years;

0. Persons on duty on the communicable diseases wards or in the

main admitting oﬂice, and

d. Persons living within rather than outside of the hospital grounds.

The selection of these groups was associated with earlier develop-

ment of the epidemic in the groups having the higher rates.

5. Since the classes selected were differently constituted with

respect to these variables, it is not possible to distinguish completely

those most important. It appears, however, that employment on

the communicable diseases wards or in the main admitting oﬂ'ice and

residence within the hospital grounds were factors of equal or similar

importance in determining risk ‘of attack. In relation to time of

occurrence of disease these factors were fairly well differentiated, the

tendency being quite clearly for cases to occur earlier in employees on

the communicable diseases wards or in the main admitting office than

in employees at other stations, regardless of residence.

6. Among County Hospital employees of the nursing department,

comprising nurses, orderlies, and attendants, and for whom more exact

population data were available, the disease reached its greatest

intensity in nurses classed as students (16.2 percent) and graduates

(8.2 percent), with a much smaller rate of attack in attendants (1.9

percent) and orderlies (1.6 percent).

7. The difference between the rates in students and graduates

cannot be attributed entirely to differences in the age constitution of

the two groups.

8. Alnong graduates, attendants, and orderlies there is a clear

association between risk of attack and employment on the com-

Generated on 2013-07-23 08:43 GMT / http://hdl.handle.net/2027/mdp.39015022082260
Public Domain, Google-digitized / http://www.hathitrust.org/access_use#pd-google

municable diseases wards or in the main admitting office.

9. Among students no such association exists, for while students

at these stations were attacked at the same rate as graduates, students

at other stations were affected with equal severity.

10. Nearly all nurses classed as students lived in the nurses’ cottages.

A much smaller proportion of graduates were residents of these

cottages. N 0 data were available for determining accurately the

number of graduates in residence on the hospital grounds.

11. With respect to time of occurrence of disease, however, the two

factors, residence in the cottages and employment on the communi-
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cable diseases wards or in the main admitting ofﬁce, are well differ-

entiated, the tendency in students and graduates being quite clearly

toward earlier development of disease in those employed at these

stations of risk, regardless of residence.

12. Within the cottages there was no evident tendency towards a

signiﬁcant aggregation of cases in any cottage or group of cottages.

13. The personnel of the Osteopathic Hospital was relatively

deﬁcient in the classes at most risk of attack in the County Hospital,

namely, young females, student nurses, residents of the cottages and

employees in the main admitting office.

14. Between 10 and 20 times as many cases and suspected cases of

poliomyelitis were treated in the County Hospital as were cared for

in the Osteopathic Hospital.

15. County Hospital employees at most risk of attack, nurses and

physicians, had a minimum of personal contact with employees of the

Osteopathic Hospital. General services of the two institutions were

similar or identical.

Whatever may have been the actual origin and mechanism of spread

of this infection, the distribution of the disease was such, both in

intensity of risk of attack and in time-sequence, as might be expected

had it spread through direct personal contact from the communicable

diseases wards and main admitting ofﬁce of the County Hospital to

the nurses’ residences. Within the cottages the disease was dis-

tributed among nurses with remarkable uniformity regardless of

station of duty, but in general, earlier among those employed at the

stations of risk. Student nurses, comprising the majority of the

cottage residents, were of the youngest ages and, in addition, because

of their class associations, were probably in more close internal

association than any other large group of employees.

The observed distribution of the disease is therefore what might

have been expected had it been an epidemic of a disease, such as

scarlet fever, spread by direct personal contact with cases and carriers.

It is quite different from what one would have expected in an epidemic

such as typhoid fever, spread by contamination of the hospital water,

milk, or food supply. (See appendix.) The facts appear to be con-
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sistent with an hypothesis of spread by direct personal contact with

cases and carriers, with the former playing the most important role.

On the other hand, they appear to be inconsistent with an hypothesis

of spread of infection through contamination of the hospital water,

milk, or food supply.

If this hypothesis of spread be accepted, it follows as the simpler

explanation of the facts that the disease among the employees was

the same disease that was prevailing among the greater proportion of

the communicable diseases patients, namely, poliomyelitis. This

conclusion, however, does not follow as a necessary corollary to the
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ﬁrst fact since a coincident epidemic of a central nervous system

infection of unknown etiology would also ﬁt the facts. The inference

that the disease prevalent in the employees was the same as that

present in the majority of the communicable diseases patients is

merely the simpler of the two hypotheses.

Irrespective of the actual mechanism of spread and of the identity

of the disease, this outbreak has no parallel in the history of poliomye-

litis or in other central nervous system infections. There is nothing

in past experience with this class of diseases which would have per-

mitted anticipation of this institutional epidemic.

From the clinical viewpoint little may be added by discussion. It

should, however, be pointed out that certain observers were of the

privately expressed opinion that hysteria played a large role in this

outbreak. While it cannot be denied that hysteria was an important

factor in some cases, it appears extremely unlikely that many of the

cases were purely hysterical in nature. In addition, from an

epidemiological point of view, the disease was distributed as an

infectious disease would be expected to be distributed. Despite the

peculiar clinical character of many of these cases, there appear to be

good grounds for assuming that the majority of them resulted from

infection with the virus of poliomyelitis.
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VII. APPENDIX

RESUMES OF CLINICAL HISTORIES IN 25 UNSELECTED CASES

The 25 cases, résumés of clinical histories of which follow, were

entirely unselected. Cards containing the numbers for each of the

198 cases were shuffled and 25 were drawn at random. Two of these

cards, one for a history abstracted in the text and one for a case for

which no clinical data were available, were returned to the lot and

two extra cards drawn.

Brief résumés of the clinical course of these cases follow:

CASE No. 10

W. F. 43, graduate nurse (clinical group I).—No prophylactic serum. N0

lumbar puncture. The patient was well until her transfer, in July, to duty on

the emergency surgical ward (9200). From this time until the onset of the

present illness she was “completely exhausted” because of the heavy work on

this ward. Prior to that, at the end of June, she had a severe cough and tonsil-

litis and was off duty for 2 days. During the latter time she was working in

the communicable diseases unit with poliomyelitis suspects.

The onset of this illness is considered to be on November 3, when the patient

became completely exhausted and was “hardly able to walk or talk.” She was

seen in the employees’ clinic and sent to her cottage, following which she had a

crying spell because she had been sent off duty. She remained off duty and during

the evening of the 5th developed frequent intermittent “shooting” pains in the

feet, legs, and arms. At the same time she developed muscle twitching in various

muscle groups. Upon examination in the employees’ clinic no localized weakness

was detected and she returned to her cottage.

On November 8 her “legs felt like lead” and she “could hardly walk up the

steps.” A muscle check showed no demonstrable weakness but the patient was

admitted to the hospital. At this time she also complained of photophobia and

a constant aching in the eyes.

The intermittent pain, muscle twitching, and general weakness continued. On

the 11th she developed intense pain in the whole of the right arm and less severe

pain and cramps in the left arm and shoulder. On the following day she was

unable to move the right arm and it was immobilized on a pillow splint.

During the next week she suffered considerably with paresthesias in the legs,

alternate numbness and burning and tingling sensations in both legs. She also

had disturbances of position sense in the left large toe and in the right hand.
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(“Left big toe felt as though someone had turned it straight down and held it

down.” “Right hand felt as though I only had a thumb and little ﬁnger and at

other times as though all other ﬁngers were crossed”)

There was no fever, nausea, vomiting, stiff neck or back at any time. When

interviewed on November 28, there was weakness and pain in the entire right

arm and weakness and moderate degree of pain in the adductors of both legs.

There had been several mild emotional upsets but no other disturbances of the

sensorium.

' (70)
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CASE No. 23

W. F. 22, graduate nurse (clinical group I) .—Prophylactic serum June 16. No

lumbar puncture. Well until June 26 when she developed aching pain in the left

leg, from the hip to the ankle, and a frontal headache. The pain kept her awake.

On the following day shev felt better but very tired. On the 28th she awoke with

a headache, sore throat, and coryza, together with a lumbar backache. She

continued to work until June 29, when she was admitted to the hospital.

Admission physical examination was essentially negative except for a markedly

injected pharynx and tenderness in the right calf and back muscles. She was

discharged from the hospital on July 6 with a diagnosis of “poliomyelitis suspect.”

Following discharge she returned to duty on the 9th and had not been off duty

again when seen on November 7. She had had no further trouble save continued

ﬁbrillary twitching of various muscles. Her left leg, after much standing or

walking, becomes numb from the knee down and she has little control over it.

The resident in charge of employee cases, who had seen her from time to time

following her discharge, considered her illness to be due to poliomyelitis despite

the discharge diagnosis.

CASE No. 26

W. F. 21, aﬂiliate student nurse (clinical group I ).—~No prophylactic serum. N o

lumbar puncture. Well until June 5, when she developed pain in the right arm

from the shoulder to the elbow. The following morning she awoke with a severe

headache, general malaise, tenderness in the right arm, nausea, and a stiff neck.

Later in the day she vomited. She was admitted to the hospital and marked

weakness Was discovered in the right triceps and, to a lesser degree, in the right

deltoid and right peroneal. The highest temperature was 996°. Pain and

tenderness in the right arm were severe until June 11, after which they gradually

disappeared.

By June 28 the muscles in the right arm were practically normal although their

endurance was still impaired. During this period she had several emotional

upsets. It was also noticed that the nails on the right hand grew less than those

on the left. She improved, however, and was discharged from the hospital on

June 30.

When interviewed on December 1, she stated she had been working part time

since September 1 and full time since about the 10th. She had had intermittent

pain in both arms and pain in the right hip joint. She had also suffered with
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menorrhagia since her illness.

CASE No. 33

W. F. 20, postgraduate student nurse (clinical group I ) .—N o prophylactic serum.

No lumbar puncture. Well until Sept. 14, when she became dizzy and had a

severe headache and vomited once. Her menses had started that day, a week

earlier than usual, and she had, in addition, more severe “cramps” than she had

ever previously experienced. She remained off duty, and on the 16th stayed in

bed all day. Her neck felt stiff but she thought it due to a tooth, which was ﬁnally

extracted on the 17th. During the same period she noted paresthesias about the

face and hands. She returned to work on the 19th, was dizzy and “couldn’t

control the left foot and knee,” so she was admitted to the hospital.

Physical examination on admission revealed a slightly stiff back, tenderness and

weakness in the left trapezius and deltoid and “many weak muscles in both legs”

with no especial tenderness. The highest temperature recorded in the ﬁrst week

was 996°.

72

CASE No. 41

W. F. 24, student nurse (clinical group I).—Prophylactic serum on June 9.

Lumbar punctures June 18 and 30. Well until June 13, when she was unusually

tired and had a backache. On June 16, however, she developed a severe sore

throat and on the following day had fever (100°), sweating, chills, and a very stiff

neck. In addition, she developed diarrhea, was drowsy and apathetic, and had

ﬁbrillary twitching of muscles in the right thigh. She also noticed weakness in

both deltoids when she “almost dropped a tray in the dining room” and was then

admitted to the hospital.

On June 19 she was unable to void and catheterization was necessary. Later

in the day, upon muscle check, both arms and legs were found to be weak and

she was placed on a Bradford frame with all extremities immobilized. Splints on

all extremities were continued 32 days and the leg splints for 2 or 3 weeks after that.

Lumbar puncture on June 18 and June 30 showed no increase in cells but the

presence of a trace of globulin.

On about June 23 she developed severe generalized tenderness in both thighs

and upper arms. The arm tenderness persisted for more than a month and the leg

tenderness for nearly 2 months. Nausea and vomiting were ﬁrst experienced

about July 1 and spontaneous muscle pain on about the 7th. She suffered several

recurrences of acute symptoms, including stiff neck, and was quite “nervous and

hysterical” at times even after discharge from the hospital on September 14.

When seen on October 26, her muscles were normal to routine checks but she still

complained of intermittent headaches and stiff neck and pain and easy fatigue in

the right leg after exercise.

CASE No. 42

W. F. 24, interne (clinical group I I) .—Prophylactic serum June 26. N 0 lumbar

puncture. Well until August 12, when she had a cough and coryza lasting 4 days.

On August 20 she developed a fronto-occipital headache and backache. She

continued at work until Aug. 22 when weakness in the left arm made intravenous

work difficult. On the same night her left leg gave way and she fell down stairs,

but she was uncertain whether the fall was due to weakness or whether she caught

her heel on the stairs, since the heel of the shoe came off. During the next day and

night the leg was sore and kept her awake. On the 24th she commenced having

severe nausea and retching (lasting 10 days) but no vomiting. She also had a

deﬁnitely stiff neck which remained so only a few hours. Upon admission to the
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hospital on August 24 the back was found to be stiff. She had been taking her

temperature since August 20 and at each record it was below 98°. (During the

ﬁrst month of hospitalization it was never above 99° and ranged from 97.2° to

99°.) Admission physical examination also revealed weakness in the left triceps,

biceps, hand grip, and slight weakness in the left deltoid. Muscles of the entire

left leg were also weak. Tenderness and pain were not marked.

She was placed on a hard bed with the left arm and leg immobilized on August

24. On the following day she was also given a transfusion of 350 cc of whole blood.

When seen on November 12, there was some weakness in the extensor muscles

of the left hand. Weakness, which had been present in other muscles of the left

arm and in both legs, had recovered. She had had, intermittently, severe head-

aches and also complained of difficulty in memory.

CASE No. 48

W. F. 25, graduate nurse (clinical group I I) .——Prophylactic serum June 21 and

“late in July.” No lumbar puncture. Except for frequent colds the patient was

well until about August 3, when she developed a headache and a “running cold.”
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The next day she developed a diarrhea and a lumbar backache. Because of these

symptoms she was off duty from August 6 to the 8th. She then returned to duty

and was relatively well except for occasional pains in the legs. Late in August,

about the 27th, she developed moderately severe ﬁbrillary twitching of the muscles

of the back, forearms, and calves, unusual sweating, photophobia, and restless-

ness. Because of increase in leg pain, which kept her awake at night, she was sent

off duty on August 30, and on September 3 she was admitted to the hospital after

the orthopedic resident had discovered “tenderness and weakness in the left

leg.” For some time prior to this she had noticed that this “foot was heavy” and

she “felt tired all the time.”

By September 17 the tenderness and weakness had disappeared and she was

discharged from the hospital on the 24th. Following discharge she complained of

nervousness, occasional pain in the right arm and leg, and considerable fatigue and

aching in the legs following walking or riding in busses. When interviewed on

December 6, she was still oﬂ’ duty.

CASE No. 53

W. F. 22, postgraduate student nurse (clinical group II) .—Prophylactic serum

on June 12, or after the date (June 6) here considered to be the date of onset of this

illness. No lumbar puncture.

Well iintil June 6, when she developed a fronto-occipital headache which was

more severe than any she had ever experienced. She was extremely irritable

and restless, and also developed vertigo and diarrhea. On the following day

she had a severe lumbar backache and a peculiar “hunger pain” in the epigastrium

which was aggravated by eating. On the 8th she was nauseated and vomited.

She continued at work and by June 12 the diarrhea had been replaced by constipa-

tion. By June 13 she was having diﬁiculty in walking up steps but had no deﬁnite

localized weakness. On June 19 her left foot became numb and the numbness

“spread to both legs and arms.” There was aching and tenderness in the left leg.

The temperature was 100° and reached this level several times in the next week.

She was admitted to the hospital on the 19th and there was a slightly stiff neck

and possible weakness in the right arm. On the following day, generalized tender-

ness developed and she was also unable to lift either leg off of the bed. From this

time until her discharge from the hospital on July 19 she had several set-backs,

with pain. Muscle checks were normal on July 13 and after.

Following discharge she did fairly well until October 1 when she started working
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half day. Her back then commenced hurting “terriﬁcally” and her right leg

became stiff and so tender she “couldn't step on it.” These symptoms increased

in severity and she was readmitted to the hospital on October 13.

CASE NO. 75

W. M. 36, interne (clinical group I) .—Prophylactic serum June 5. Lumbar

puncture July 9. Well until July 6, when he developed a slight hoarseness, coryza,

and general malaise. On the following day he felt chilly and had a slight head-

ache. On July 8 the headache became severe, he was constipated, developed

aches in the entire right arm and leg, a fever of 100°, anorexia, nausea, and severe

ﬁbrillary twitching of the muscles of both arms. In addition, the throat became

very sore, and he had chills and a stiff neck and back.

He was admitted to the hospital on July 9, at which time lumbar puncture

revealed a spinal ﬂuid at 195 mm of water pressure and no cells or increase in

globulin. No deﬁnite weakness was detected then or later. There was slight

tenderness in the right leg and arm. On July 12 he was given a transfusion of

270 cc of whole blood. His subsequent course in the hospital was uneventful

and he was discharged from the hospital on July 27.
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Following discharge, until about September 1, he was easily fatigued and

complained of an aching in the right arm. There was a slight indeﬁnite weakness in

the right opponens pollicis. He returned to work on October 1 and had not been

off up to the time of interview on November 27. He then had no complaints

save a nagging ache, with a protective limp, in the right leg if he were on it too

much.

CASE No. 93

W. F. 20, student nurse (clinical group II) .—No prophylactic serum. N o

lumbar puncture. Well until about August 18, which date is here considered to

be the date of onset, when she commenced being nauseated in the morning and

complained of severe anorexia. She vomited several times and had a mild head—

ache which became severe about 2 weeks later. At the same time she frequently

felt chilly and had several chills. She thought she had slight fever but did not

take her temperature. About August 20 she suffered with diarrhea.

On about September 1 her right arm became weak to the extent that she had

difficulty in shaking down a thermometer. Two days later she had fairly severe

pain in both ankles (tendo-Aehilles) and reported to the clinic for strapping.

This gave little relief and she went off duty for 2 days, September 7 and 8.

Upon return to duty she was extremely tired and somewhat lethargic. On

September 18, because of tiredness, nausea, and headache, she again reported off

duty. On September 22 she reported to the clinic, was diagnosed “missed polio”

and admitted to the hospital. Muscle check on October 1 revealed slight weakness

in “the left arm” and a number of severely aﬂ’ected muscles in the left leg, but these

were normal 2 weeks later.

Upon interview on October 24 she complained of emotional upsets, “moody and

depressed,” and intermittent pain and tenderness in both lower legs. She was

discharged from the hospital on November 22, but because of intermittent head-

aches and easy fatigue was not considered able to return to duty until December 24.

CASE No. 95

W. F. 21, student nurse (clinical group I I) .-—Prophylactic serum June 12 and

June 27. No lumbar puncture. Well until about July 1, which date is here called

the date of onset, when she developed a sore throat, cough, and coryza with no

fever. This gradually subsided and on about July 13 she developed a very severe

headache lasting 10 days and followed by repeated headaches every week. On

August 7 she had a “nervous” attack when she was nauseated, fainted, and both
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arms became numb. She alternately was constipated or had diarrhea. The

headaches continued and she became generally weak, nervous, irritable, and more

or less hysterical. She was sent off duty September 10 (having already been off

duty on July 6 and 7, 20 and 21, and on August 25 and 26). With her headaches,

she suffered with photophobia and diplopia.

On October 10 her left leg gave out, she became hysterical, and the orthopedic

resident decided she had “missed polio” and had her admitted to the hospital.

When interviewed on October 27, she was still in the hospital. While she had

had headaches several times she had no more emotional upsets. The slight

weakness detected on October 5, in the left leg, had disappeared.

CASE No. 100

W. F. 28, student nurse (clinical group I1).——Prophylactic serum——one dose,

date and amount unknown. No lumbar puncture. Well until about J une 1 (here

called date of onset), when she developed severe upper respiratory symptoms in-

cluding sore throat and sinusitis. She was sicker than she usually is with “cold”
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but did not report off duty. The symptoms persisted for about 2 weeks and in-

cluded severe headache, rheumatoid pain in the left arm, and increased irritability.

There was no stiff neck or back and no gastrointestinal disturbances. The arm

pain subsided after rest, but was severe, particularly in the upper arm and shoulder,

after moderate use. At the same time there was tenderness and twitching of the

muscles in this extremity. According to the patient the upper arm was deﬁnitely

weak at this time as were the muscles of the third and fourth ﬁngers of the left

hand. She was later told, by her mother, that she also had a decided limp in the

left leg, but the patient did not notice this. The leg was slightly tender at this

time.

Primarily because of continued arm pain, she reported on October 30 to the

medical resident, who found weakness and tenderness in the left deltoid, biceps,

and left hand and ﬁnger ﬁexors. (Routine physiotherapist’s muscle check on the

same day showed only a slight weakness in the left posterior deltoid.) The patient

was then sent off duty. Muscle checks performed on November 13 and No-

vember 20 revealed no motor impairment and the patient was returned to half-day

duty on November 21.

CASE N o. 109

W. F. 23, graduate nurse (clinical group I) .—N o prophylactic serum. Lumbar

puncture July 2. Well until May 16, when she developed a sore throat and coryza.

On the 18th she became constipated and drowsy. Two days later, on May 20,

she developed a severe headache, chilliness, and nausea and vomiting. On the

following day her neck and back became stiﬂ’ and she was admitted to the hospital.

At the same time there was pain in the back along the spine.

Localized weakness was ﬁrst detected “in both legs” on May 24, and she was

placed on a Bradford frame with the left arm and leg in splints. Five days later

the right arm and leg were splinted.

Her course was stormy and included several recurrences of acute symptoms.

She stated that there were periods of days or weeks during which she has no recol-

lection of events. The symptom most disturbing to her was a severe and fairly

generalized hyperesthesia. Her muscles returned to normal late in September and

she recovered gradually only to'commence dragging the left leg. When inter-

viewed on October 31, she still had weakness, ﬁbrillary twitchings, complained of

memory difficulty, and was apprehensive and nervous.

CASE No. 113
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W. F. 21, student nurse (clinical group I I) .—Prophylactic serum on June 12

which date was subsequent to the date (May 27) here considered to be the date of

onset of this illness. Lumbar puncture June 21.

Well until May 27, when she had a frontal and occipital headache of a severity

never previously experienced. At the same time she was nauseated, vomited,

had fever (101°), diarrhea, and a stiff neck and a sore throat coupled with a puru-

lent sinusitis. She was not off duty except for her regular day oﬂ’. On June 4

she developed general muscular aches and tenderness in the arms and legs. She

was seen in the admitting ofﬁce on June 8 when her symptoms were considered

to be referable to her sinusitis and she remained on duty.

During the next week she developed difficulty in voiding and severe ﬁbrillary

twitching in muscles of the left arm and leg. On June 17 she developed weakness

in the left shoulder and both legs “collapsed—I couldn’t stand on them and there

was no sensation in them.”

She was admitted to the hospital on June 18 and on the following day orthopedic

examination conﬁrmed the presence of weakness in the “entire left lower leg.”

25952—38——-6
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She was placed on a frame and the left leg was splinted. On June 21 catheteriza-

tion was necessary. Lumbar puncture was performed on the same day and no

cells or increased globulin were found.

By June 23 the tenderness and Weakness in the left leg had disappeared and

frame and splint were discontinued. The numbness and tingling in the left arm

and ﬁbrillary twitching also disappeared. The patient was discharged from the

hospital on July 5 and returned to duty on August 16. She then ran a low-grade

fever, and soreness and easy fatigue returned. She then went off duty from

September 4 to the 24th, and then worked until October 5. When interviewed

on November 22, she had not returned to duty because of intermittent headaches,

muscle pains, and “peculiar sensory disturbances in the right arm and leg.” She

also complained of memory difficulty. There had been no return of demonstrable

localized weakness.

CASE No. 1 19

W. F. 26, postgraduate student nurse (clinical group I) .—Prophylactic serum

June 5 and 19. Lumbar puncture June 29. Well until June 20, when she

developed a severe sore throat and coryza, complained of chilliness and Was very

restless, irritable, and nervous. She was sent to bed in her cottage on the follow-

ing day. With the development of pain and tenderness in both thighs on June 26,

she was admitted to the hospital.

On June 28 she developed a stiff neck and back, photophobia, severe diplopia,

and was nauseated and vomited. The pain extended to the Whole right side and

tenderness became extreme in the right side and back. Muscle check revealed

weakness in the right arm and leg but the weakness was difficult to evaluate be-

cause of the pain. She was placed on a Bradford frame with all extremities im-

mobilized and kept on the frame 21 days. On the following day, because of per-

sistence of vomiting, a lumbar puncture was performed. The ﬂuid was at normal

pressure and contained no cells or increased globulin. A transfusion was also

given. During the ﬁrst 2 weeks (dates not known) catheterization was necessary.

There was a mild recurrence of acute symptoms and pain on October 4 and the

patient was again placed on a frame. When interviewed on October 26 pain and

weakness persisted in the back muscles and tenderness was still present in the right

arm and leg.

CASE No. 120

W. M. 34, X -ray technician (clinical group II) .—No prophylactic serum. No
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lumbar puncture. Well until July 4, when he developed a severe headache,

anorexia, sore throat, coryza, and “moderate” fever. At the same time there was

pain in the back of the neck and in the lumbar region and tenderness along the

thoracic spine. He was also irritable and nervous. He reported off duty for 2

days. On July 5 there was stiff neck and back and his left leg alternately tingled

and became numb. He worked part of the day July 6 and on the 7th and 8th

stayed in bed on his regular days off duty.

He then improved to the extent that he felt well in the morning but exhausted

in the afternoon. On July 22 he developed “terriﬁc” pain in his left Achilles

tendon and was admitted to the hospital on the following day. Muscle check on

July 23 revealed weakness in the “left leg” but cannot be evaluated because of

extreme pain. A check was repeated on July 26 and was normal except for

questionable weakness in the left gastrocnemius.

Following discharge the patient remained Well except for occasional pain and

cramping in the left gastrocnemius. He returned to duty August 13 and had not

been off duty when interviewed on November 15.
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CAsE No. 128

W. F. 28, graduate nurse (clinical group I) .—No prophylactic serum. No

lumbar puncture. Well until about August 15, when she had a left otitis media

(with spontaneous rupture) followed by an acute upper respiratory infection.

She was then well until September 25, which date is here considered to be the date

of onset of this illness.

On September 25 she developed a severe headache and vertigo, together with

unusual sweating, chills, and a temperature of 102°. She was admitted to the

hospital on the following day with a tentative diagnosis of pyelitis. The head-

ache, vertigo, and anorexia persisted and in addition she developed constipation,

restlessness, and insomnia. On October 1 she developed severe pain in the right

quadriceps, and tenderness and slight hyperesthesia in the same thigh. There was

also considerable ﬁbrillary twitching in the right quadriceps. A few days later

she commenced having crying spells, upon no provocation, and memory difficulty.

Chieﬂy because of the persistence of pain, a muscle check was performed on

October 23 and deﬁnite weakness was discovered in the right quadriceps and a

diagnosis of poliomyelitis was made. There had been no general symptoms ex-

cept those mentioned and no stiff neck or back at any time.

CASE No. 136

W. F. 84, attendant (clinical group I) .—No prophylactic serum. Lumbar

punctures June 4 and 8. Well until June 1, when she developed a severe headache

and backache. On June 3 she noticed excessive sweating, the left arm became

vtired and numb, and she was dizzy, nauseated, and vomited. In addition, she

had several chills, photophobia and diplopia. She was admitted to the hospital

the following day, at which time the physical examination and spinal ﬂuid were

essentially normal. On June 7 the weakness in the left upper arm, noticed by the

patient on the 5th, was noted by the orthopedist, and an airplane splint was ap-

plied. Lumbar puncture was repeated on June 8, and there was no increase in

cells or globulin.

On June 11, because of pain and tremors in the right arm and pain in the back,

left arm, and right leg, the patient was placed on a Bradford frame. This was

‘discontinued on June 21. About June 24 she had considerable diﬂiculty in

breathing, but did not require respirator treatment. Tenderness and weakness

gradually disappeared, and she was discharged from the hospital on July 20.

When interviewed on November 8, she stated that she had been unable to return
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to work because of spells of vertigo and orthopnea, pain, irritability, and easy

fatigue. Muscle checks had been inconsistent, since on some checks all groups

were normal, followed later by slight weakness in various groups in the right arm

.and leg.

CAsE No. 141

W. F. 20, student nurse (clinical group I) .——Prophylactic serum June 19 and

July 3. Lumbar punctures on August 5 and September 14. Well, except that

.she had been feeling tired for several weeks prior to onset. On August 1 she devel-

oped a generalized headache, sore throat, and stiffness of the neck. She con-

tinued work until August 5 when, because of fever (100.2°), chills, and, weakness in

the right ankle, she was admitted to the hospital. On August 12 she developed

.achy pain in the right upper and lower extremities and on the 14th was placed on

Bradford frame, with all extremities immobilized, primarily for relief of pain

rather than for weakness.

Lumbar puncture on August _5 revealed no increase in cells and only a trace of

I-globulin.
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From August 18 to August 23 catheterization was necessary. By August 28

pain and tenderness had decreased, and the frame was removed. On September‘

9 she suffered a recurrence of acute symptoms, and lumbar puncture was repeated

for relief. At this time there were a number of slightly weak muscles in the right.

arm and in the right leg‘. These gradually improved and by October 25 all were-

practically normal and remained so thereafter.

During this period, however, she was emotionally unstable and occasionally

suffered with muscle pain. She was discharged from the hospital on November 8.

In the middle of December she was still nervous and emotionally unstable, fatigued

easily, and had frequent attacks of headaches and vomiting. She had not returned

to duty.

CASE N o. 149

W. M. 28, attending orthopedist (clinical group I) .—No prophylactic serum.

Lumbar puncture June 9. Well until June 2 when, following a tennis game, he

developed severe high epigastric pain, which he thought was possibly a diaphrag-

matic pleurisy. He went home to bed but was up the following day. During the

remainder of the week he felt as though he was getting “ﬂu.” General aching

became progressively worse and on June 6 both quadriceps commenced fatiguing

easily. On June 8 the right iliopsoas became so weak he was unable to lift his foot

from his automobile brake pedal. He was admitted to the hospital on the same‘

day.

Admission physical examination revealed a left facial weakness (transient)-

and tenderness in both thighs and the right calf. There was no stiff neck or back.

The temperature was 101°. On June 9 a lumbar puncture was performed and the-

ﬂuid was found to be at 225 mm of water pressure, and there was no increase in

cells or globulin. Convalescent serum—l5 cc——was given intraspinally and a.

transfusion of 300 cc of whole blood was given.

Following these procedures there was a severe reaction with chills, headache,

diplopia, stiff neck, nausea, vomiting, and delirium. He remembered Little of the

events in the next 5 days. Oatheterization was necessary from June 11 to June’

15. For 5 weeks following he had considerable difﬁculty in voiding.

He was discharged on July 12 although weakness, with some atrophy, was still

present in the right quadriceps and iliopsoas muscles. On July 18 he was re-.

admitted because proper care was not available at home, and discharged again on

August 23.
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When interviewed on November 21 he stated he had been at work since

October 1. Although his muscle check was normal, the right quadriceps was still

easily fatigued. He had had four recurrences of acute symptoms, including slightly

stiff neck, fever, anorexia, malaise, and exacerbation of ﬁbrillary twitchings,

lasting 2 to 4 days. After his ﬁrst discharge from the hospital he had been

markedly depressed, followed by a period of euphoria. There were no residual

disturbances of the sensorium, however.

CASE No. 160

W. F. 22, student nurse (clinical group I) .——Prophylactic serum on June 12 and

June 26—following the date here considered to be the onset of this illness. Lum-

bar punctures on July 5, 22, and 25.

Well until May 22, when she developed sore throat and coryza with slightv

fever (994°). She felt tired all over and there was severe vertigo coupled with av

feeling of inability to walk straight. There was marked anorexia but no nausea

or vomiting. On May 24 her neck was subjectively stiff. With development of

ptosis of the left lid, she was admitted to the hospital on May 26. Physical

examination was negative except for the ptosis and a temperature of 101°. Her~

79

stay was uneventful except for restlessness and insomnia and she was discharged——

“diagnosis not entirely clear”—on June 4.

‘She returned to duty June 11 and was then well until July 4. On the latter

date she developed very severe pain in the left thigh. On the 5th she was extremely

drowsy, had marked tenderness in the left leg, and deﬁnite weakness in the ﬁexors

of the left thigh. She was then admitted to the hospital and on the following day

placed on a Bradford frame with all extremities immobilized. Following immo-

bilization, catheterization was required. Severe headache, nausea, and vomiting

'did not develop until July 15.

Lumbar punctures were performed on July 5, 22, 25, and on August 4. There

was never any increase in cells, and globulin was increased only in the ﬂuid col-

lected on July 22.

When interviewed on October 26, she was still a bed patient. She had had

recurrences of acute systemic symptoms in August, September, and on October 17.

CASE N0. 164

W. F. 23, graduate nurse (clinical group I) .——Prophylactic serum June 6. No

lumbar puncture. Well until June 12, when she developed a headache and sore

throat. On the following day she was nauseated and suffered with vertigo. In

the early evening she felt extremely tired and noticed weakness in the right arm.

Upon admission to the hospital (June 13) weakness was demonstrated in the

ﬂexors of the right forearm and in the right grip. There was also weakness in the

“ﬂexors of the right leg” (unable to lift it against gravity). There was no stiffness

-of the neck or back. On the following day she was placed on a Bradford frame

with all extremities immobilized. On June 15 she developed severe generalized

pain which lasted 2% weeks. Tenderness was also present and hyperesthesia of

the right arm. She received a transfusion of 210 cc of whole blood, followed by

vomiting. Urinary retention developed the same day and catheterization was

necessary for 6 days.

Pain and tenderness persisted until about July 1, after which her clinical course

was uneventful. Her ﬁrst completely normal muscle check was performed on

August 23 and she was discharged on August 31.

Upon interview on October 24 she stated she had not returned to work because

of easy fatigue, and aching in the right arm and leg after moderate exercise.

Muscle twitching in the right arm and ﬁngers had also persisted.

CASE No. 170
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W. M. 39, culinary department employee (clinical group I).—N0 prophylactic

serum. No lumbar puncture. Well until J une 26, when he developed a diarrhea,

chills, abdominal pains, vertigo, and nausea. On the following morning both

legs “gave away” and he fell down. He was admitted to the hospital on the

following morning. There was no stiff neck or back, and no demonstrable

localized weakness, but there was pain in the right arm.

His course during hospitalization was uneventful and he was discharged on

July 11 as a “polio suspect.” He remained off duty and when seen in the ortho-

pedic clinic on August 2 deﬁnite weakness was detected in the left arm and leg,

and a diagnosis of poliomyelitis was then made.

On September 6 he returned to work and when interviewed on November 21 he

had no complaints except for occasional pain in his right arm.

CASE NO. 172

W. F. 21, graduate nurse (clinical group I) .——No prophylactic serum. Lumbar

punctures June 6 and 30. Patient had had German measles last week in May.
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She was otherwise well until June 6, when she developed a slightly stiff neck,

nausea, slight fever (992°), numbness in the left arm, and was generally weak.

She was admitted to the hospital, where weakness was discovered in the left hand

grip and in the ﬂexors and extensors of the left forearm. She was given con-

valescent serum intramuscularly (30 cc) and intravenously (30 cc). Lumbar

puncture revealed no cells or increased globulin.

On the following day (June 7) she developed tenderness in both legs and arms

and hyperesthesia of the left chest. Numbness developed in the left leg. She

was placed on a Bradford frame and all extremities were immobilized. During

the day dizziness, vomiting, and intense headache developed. On the following

day constipation and urinary retention developed.

On June 10 she was given a transfusion of 284 cc of whole blood. The following

day she developed photophobia, severe diplopia (accompanied by severe pain in

the left side of the face), and difﬁculty in swallowing. Tube feeding was neces-

sary from the 11th to the 17th. There was concurrent difficulty in phonation and

breathing but respirator treatment was not necessary.

Her condition improved somewhat until June 27, when nausea and vomiting,

stiff neck, more severe pain, and difﬁculty in swallowing returned. A lumbar

puncture was performed for relief of symptoms but had no effect on them. The

ﬂuid was at 250 mm of water pressure and contained no cells or globulin. The

colloidal benzoin reaction was normal. These symptoms, plus lethargy and

memory lapses, persisted, and lumbar puncture was repeated on June 30 followed-

by some relief.

There was a similar recurrence on July 13. Routine physiotherapy muscle

check performed in July revealed severe weakness in many muscle groups in both

legs and moderate and severe weakness in both arms. On August 1 the patient

was removed from the Bradford frame, but there was a return of systemic and

meningeal symptoms, and of muscle pain and tenderness, and she was returned to‘

the frame. On August 16 the muscles of the right arm were completely normal

and of the left arm nearly so; muscles in both legs, however, were moderately

or severely affected until the muscle check on August 31.

She was ﬁnally discharged from the hospital on September 28. When inter-

viewed on November 21, she was apparently well except for “easy fatigue” and

occasional ﬁbrillary twitching of various muscles. She expected to return to‘

work on November 26.
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CASE No. 180

W. F. 36, diet kitchen maid (clinical group I) .——-No prophylactic serum. No~

lumbar puncture. Well until about 2 weeks before onset, during which time she

felt very tired, “all in” and “ached all over.”

On September 1 she fainted while working and went home to bed. Upon

awakening, the whole left side felt numb. In addition, she had a slight fever

(996°), a feeling of chilliness, and twitching of the muscles of the legs. She was

seen by a private physician, who said all extremities were weak, but this was

apparently not conﬁrmed at the hospital, where she was admitted on the same day

as a “possible polio.”

In the hospital she was given therapeutic serum and her condition remained

about the same until September 4, when she developed severe pain in the trunk

from the umbilicus down through both legs. In addition, there was a generalized

hyperesthesia which lasted about a month. Pain along the spine was “terriﬁc.”

Photophobia and diplopia developed at the same time.

She was placed on a Bradford frame and all extremities were immobilized.

Two days later catheterization was necessary to relieve urinary retention. The

arms remained in splints “a few days” but the legs were still splinted in November.
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Intense headache, nausea, and vomiting ﬁrst developed on September 14.

There was no stiff neck or back at any time.

Between September and November she had repeated recurrence of headache,

nausea and vomiting, pain in the legs, and was “sick all over.” She also com-

plained of memory lapses. When interviewed in November, she stated she was

able to move her feet but unable to bend her knees or move the legs. Because of

the pain and long immobilization, it was not possible to determine if localized

muscular weakness was present.

Classiﬁcation of weakness—As previously noted in the text, the

classiﬁcation of weakness used in the report is based on incompletely

recorded observations and can therefore be considered only as indica-

tive of the range of disability. The general policy involved in group-

ing the weakness recorded into three classes, slight, moderate, and

severe, has been as follows:

1. Where the record described the weakness in these, or in similar

terms, it was so classiﬁed here.

2. Where the results of routine physiotherapy muscle checks were

available, weakness was recorded as:

a. Slight, if more than one muscle was abnormal but capable of

overcoming gravity and outside force applied by the examiner.

b. Moderately severe, if incapable of overcoming gravity. and out-

side force but barely capable of overcoming gravity.

0. Severe, if incapable of overcoming gravity or if more severely

involved.

3. Where the examiner’s records were not available but the patient’s

story was obtained at interview, it was attempted to describe the

weakness in terms of 2.

MISCELLANEOUS EPIDEMIOLOGICAL DATA

History of antecedent direct contact with cases of poliomyelitis in the 21 days

prior to onset.

The history of antecedent direct contact with a case of poliomyelitis-

in the 21 days prior to onset is known in the 185 cases interviewed.

Of these, 170 patients (92 percent) were able to recall antecedent direct

contact with a case. This is contrary to the usual experience in care-

ful case investigations during epidemics of poliomyelitis, where it has
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been more common to ﬁnd only about 20 percent of patients giving a

history of direct contact with a prior case. Direct contact with an

antecedent case in this epidemic usually occurred in the communicable

diseases unit, the main admitting room, and in the nurses’ cottages.

All cases interviewed gave a history of indirect contact, through a

third or fourth person, with antecedent cases. It would appear

probable that practically the entire employee and patient population

was intermittently in indirect contact of this order.

82

Meals taken in the hospital in the 21 days prior to onset.

Employees on certain pay status were entitled to one or more hos-

pital meals daily. The meals allowed did not rigidly fall to people

according to occupational groups but depended on pay classiﬁcations.

It is probable that groups A and B contain larger proportions of em-

ployees entitled to meals than are present in group C. However, in

lieu of meals, employees were entitled to receive cash, under schedules

set forth in the county ordinance, upon approval of the heads of their

departments. It is thus not possible to tell accurately, from avail-

able data, the number of employees regularly taking hospital meals,

and there are consequently no basic data to compare with the food

histories given by the sick employees.

With exceptions to be mentioned, all hospital food was prepared in

the main kitchen of the new unit. It was then taken, in electrically

heated food carts, to the four employee dining rooms and to the ward

kitchens. The trays going to the patients were prepared in the ward

kitchens by the kitchen maids from containers in these carts. The

only foods cooked in these kitchens were eggs and toast. Salad was

prepared in them from ingredients supplied by the main kitchen.

On the contagious diseases wards a technique, apparently adequate

in theory and in execution, was maintained to prevent the ward

kitchens being a factor in dissemination of infection from these wards

to the remainder of the hospital.

The employees’ dining rooms were located in the new unit (ﬁrst

ﬂoor), the service building (fourth ﬂoor), the Osteopathic Hospital

(fourth ﬂoor), and in the contagious diseases unit (ground ﬂoor). In

each set of dining rooms there were different rooms for nurses and phy-

sicians. The dining room used by the employee depended on his

station of duty; thus, most of the personnel working on 'the contagious

diseases wards in the old hospital usually ate in the service building.

This dining room, being conveniently situated with respect to the

nurses’ cottages, was also more frequently used by the nurses in

residence while off duty. In general, the dining room in the Osteo-

pathic Hospital was only used by employees of that unit. Because of

the fact that several dining rooms were available to most employees
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entitled to hospital food and because complete food histories are not

recorded for all cases it is difficult to present the available data regard-

ing the eating habits of the patients in the 3 weeks prior to onset.

Among the 193 cases for which some data regarding food habits are

available, 24 (12 percent) denied eating any hospital food, 6 (3 percent)

ate hospital meals occasionally, and 163 (85 percent) ate one or more

hospital meals daily in the 3 weeks prior to illness.

Of the 169 cases eating hospital food: 42 1 never ate in the dining

room in the new unit, 69 never ate in the dining room in the C. D.

1 These ﬁgures do not imply that 169—42, 01' 127 cases, did eat in the new unit. Because of the incomplete-

ness of record, only the above negative statements may be accepted.
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building, 78 never ate in the dining room in the service building,

130 never ate in the dining room in the Osteopathic Hospital.

From these negative facts it would, therefore, hardly be expected

that food in some way peculiar to an individual dining room could be

responsible for any great proportion of the cases.

It has been stated that most of the food, for patients and employees

alike, was prepared in the main kitchen of the new unit. Exceptions

noted were eggs, toast, and salad prepared in the ward kitchens (and

similarly for individual dining rooms). The only other exceptions

were milk, buttermilk, orange juice, and soups. For the latter, the

soup stock was perpared in the main kitchen.

Buttermilk was bottled, from large containers, in the service building

and dispensed to wards and dining rooms in pint and quart bottles.

Orange juice was prepared in the service building and dispensed to the

wards in quart and pint milk bottles. The employee primarily re-

sponsible for the latter work was diagnosed as having poliomyelitis

(onset June 26) and was off duty from June 27 to September 6.

Throughout the epidemic milk was delivered to the hospital, and thence

to wards and dining rooms, in the original quart and pint bottles.

For this reason it is not likely that any mass contamination of the milk

supply could have occurred which had any connection with the hos-

pital. All milk supplied the hospital came from one dealer until

September, when another dealer was given the contract. Preliminary

tabulations of histories taken from a sample of cases investigated in

the Los Angeles area indicate that milk played no major role in spread-

ing infection in this area (5).

The history of milk consumption, as given by the hospital patients,

for the 3 weeks prior to the onset of illness was as follows:

Number of Percent of

Amount of milk daily patients patients

None __________________________________________________________________________ -_ 72 42. 6

In coffee and cereal only _______________________________________________________ _- 5 3. 0

1 to 2 glasses daily _____________________________________________________________ -- 59 34. 9

More than 2 glasses daily ______________________________________________________ __ 33 19. 5

Unknown _____________________________________________________________________ _- 29 __________ __
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Total ____________________________________________________________________ __ 198 100. 0

Because of the frequently long interval between the onset of illness

and interview of the patient, this history, not susceptible to checking

from written records, may not be entirely reliable. It appears reason-

able, however, to interpret it as indicating that the regular consump-

tion of milk was not related to a signiﬁcant proportion of the cases.

Only 3 employees of the culinary department of the entire hospital,

comprising slightly less than 400 individuals, were diagnosed as having

poliomyelitis. Of these, two were ward kitchen maids working on

poliomyelitis wards.
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The hospital water supply.

The General Hospital received city water from two sources: (1) the

Ascot Reservoir (at 100+ pounds pressure) and (2) the Elysian Reser-

voir (at 40 pounds pressure). Water from the Ascot Reservoir sup-

plied only the new unit of the County Hospital. In this building all

ﬁxtures above the fourth ﬂoor potentially capable of producing cross-

connections were connected to a separate tank on the roof. All ﬁx-

tures on and below the fourth floor were connected directly to the

city supply.

Water from the Elysian Reservoir, used for purposes other than

ﬁre protection, entered by three 6-inch lines which, for all practical

purposes, led directly to the pump house and water tower. Water

distributed to the entire hospital, exclusive of the new unit, might

then come directly from the pumps or ﬁrst undergo storage in the

water tower.

The main lines in the distributing system were three in number: (1)

a 2-inch line supplying the nurses’ cottages (N 0. 1—34) and the employ-

ees’ cottages (C, D, E, and F); (2) a 3-inch line supplying the leper

house, communicable diseases building, and cottages A and B; (3)

a 4-inch line supplying the other buildings of the old hospital. The

latter line terminated in the psychopathic building after supplying the

Osteopathic Hospital.

Contamination of the supply centrally should therefore be manifest

by a widespread distribution of the disease throughout the entire old

hospital, including such buildings as the tuberculosis unit and the

Osteopathic Hospital.

In the same manner, it is difficult to postulate branch contaminations

that would have caused a distribution of disease such as that observed.

It is true that ﬁxtures, potentially capable of producing cross-con-

nections under highly improbable working conditions, were found in

many parts of the hospital. Thus, 18 ﬂushometer valve toilets were

found in the southeast set of cottages and 12 in cottages C, D, E,

and F. On the other hand 50 such toilets were present in the Osteo-

pathic Hospital building, the ground ﬂoor of which was at about the

same elevation as the ground floors of the nurses’ cottages. Other
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ﬁxtures, similarly potentially capable of producing cross-connections,

such as bathtubs, hydrotherapy tubs, X-ray developing tanks, con-

tinuous ﬂow tubs—all with submerged inlets—as well as directly con-

nected ﬂoor drains, slop sinks, baby baths, instrument and utensil

sterilizers, dental cuspidors, etc., were widely distributed through all

parts of the hospital. It is difficult to conceive, however, even in the

highly improbable event that one or more of these ﬁxtures did result

in actual cross-connection, of a distribution of disease such as that
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'observed. It is also probably of signiﬁcance that no outbreak of

gastroenteritis was reported among employees or patients.

Cases of poliomyelitis among home contacts of employee cases who lived out-

side of the hospital.

In table I are listed, by age, (1) the number of household contacts

of cases in employees who lived outside of the hospital, (2) the number

of suspected cases of poliomyelitis developing in them, (3) the number

-of diagnosed cases reported, and (4) attack rates for cases and sus-

pected cases. This table shows (1) that the secondary attack rate for

suspected cases was about twice that of the reported cases; (2) that

the suspected cases in children under 15 years of age were nearly three

times as frequent as in the 15 years and over group; and (3) that the

reported cases occurred only in the persons 15 years of age and over.

APPENDIX TABLE I.—Poliomyelitis among household contacts of cases in employees

who resided outside of the hospital grounds

Persons in household contact Attack rate per 100

Age Dia '

_ g- _ Diag-

Number esduzgsgstl nosed 235012;‘; nosed

cases cases

0 to 4 ______________________________________________ __ 13 2 0

5 to 9 ______________________________________________ __ 12 1 0 9. 26 0. 00

10 to 14 ____________________________________________ __ 19 2 0

15 to 19 ____________________________________________ _- 8 0 1

20 and over ________________________________________ __ 113 4 2 3 l 3' 30 3' 30

Total ________________________________________ __ 165 9 4 5. 45 2. 42

1 Including cases admitted to the hospital and discharged with a diagnosis of “suspect only"; and cases

not seen by a physician, which from the history obtained at interview, were suspected of being undiagnosed

poliomyelitis. Under “diagnosed cases” are counted only those cases officially registered as poliomyelitis.

1 Tlhere were 2 additional cases in this group which are not counted here because they were also hospital

emp oyees.

The secondary attack rates noted here are unusual for poliomyelitis

not only because of their intensity but because of the age selection

observed. In addition, individuals in houshold contact with em-

ployee cases were subject to a greater risk of having an illness diagnosed
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as poliomyelitis than other persons in Los Angeles of the same ages who

were exposed to general community contacts only.

Cases developing in patients hospitalized for other causes.

With an infection spread in this hospital by some common article

‘of food or drink, or through some common general service such as

laundry, it would be expected that cases would develop in patients

hospitalized for other causes. The same would theoretically be

expected with an infection spread by contact with cases or carriers

since the infecting organism necessarily must have been in widespread

distribution to have accounted for all of the cases. It is therefore of

interest to consider the possible instances of cases developing among

patients hospitalized for other causes. It became routine in the inter-
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views to inquire if the employee patients, working on noncontagious

wards, knew of any patients transferred from these wards to the

poliomyelitis wards. Information so obtained was checked, where

possible. In addition, the communicable diseases admitting room day

book, which lists the sources of all cases admitted to the communicable

diseases wards, was examined for record of all transfers of patients

from noncontagious wards. The hospital histories of suspected cases

were then examined to determine if, from the data given, the patients

might have acquired infection in the hospital.

A number of instances were found of cases held on the communicable

diseases wards as poliomyelitis suspects and contacts who were trans-

ferred, after varying intervals, to wards, where only “proven” cases

were treated. It is, of course, not possible to state in many individual

cases, or in the group, whether the ﬁnal development of the disease

was a result of a cross-infection, infection due to some other cause

associated with the hospital, or whether, as appears most likely in

the majority, the patients were originally admitted while in the

incubation period of the disease.

A number of other instances were found of patients admitted, with

varying complaints, to noncontagious wards, who were transferred

to the communicable diseases wards as poliomyelitis after the more

leisurely and adequate examination that such hospitalization permitted

enabled the clinicians to make this diagnosis. These cases came chieﬂy

from the following ﬂoors of the new unit:

Cases

Second ﬂoor (pediatrics, chieﬂy) _____________________________ __ 4

Third ﬂoor (orthopedics, chieﬂy) ____________________________ __ 2

Fourth ﬂoor (ear, nose, and throat chieﬂy) ____________________ __ 3

Medical wards (ﬁfth and sixth ﬂoors) ________________________ __ 5

Surgical wards (ﬁfth and tenth ﬂoors) ________________________ _ _ 5.

It is reasonable to believe that the original complaints which war-

ranted admission in these cases, were a part of the poliomyelitis

syndrome and that these patients did not acquire their infection in

the hospital.

The other group consisted of cases in which it is reasonable to
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believe, though not entirely certain, that infection was acquired while

the patients were hospitalized for other causes. Three such cases

were among employees: The ﬁrst (a questionable case) developed

symptoms of the disease while hospitalized on either the sixth or the

ﬁfth ﬂoor, and the other two developed them while on ward 2200,.

which, at the time, was primarily used for nurses and physicians

convalescent from poliomyelitis. Assuming an incubation period as

short as 4 days, one of these cases might just as readily have acquired

the infection in her cottage during the interval between discharge

from 2200 (after a pleurisy) and readmission for poliomyelitis.
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The only other cases which could be found, and it is not certain

that the methods employed would have discovered all such cases,

were as follows:

1. A patient transferred to C. D. from the jail ward (290) on August

28.

2. A patient transferred to C. D. from the female medical ward

(6200) on July 18.

3. A patient who possibly developed poliomyelitis about August 10

while on the obstetric ward (8000).

Of these cases, the ﬁrst two were hospitalized suﬂiciently long prior

to onset reasonably to suppose that infection was acquired on the Ward.

The third case was hospitalized approximately 1 week prior to onset.

Thus, about six patients could be found who possibly developed

poliomyelitis while hospitalized for other causes on noncontagious

wards. Of these, two were employees and Were patients on wards

where, because of visiting, they would be exposed to much indirect

contact with poliomyelitis. These six cases would appear to be remark-

able only because of their small number.

Figures were not available for determining the number of patients

hospitalized for causes other than poliomyelitis and suspected polio-

myelitis during the epidemic period. Assuming an average popula-

tion of 1,500 patients and an average stay in the hospital of 10 days,

then one would have expected about 13,500 patients in the hospital

for other causes during June, July, and August. Had these persons

been subject to the same risk of acquiring poliomyelitis as the occupa-

tional classes in most intimate contact with patients (group A) then

one would have expected over 1,000 cases in these people. If, on

the other hand, they had been subject to the group C rates, one would

have expected about 100 cases among them. If either 100 or 1,000

cases had developed in these people it appears likely that the fact of

their prior hospitalization would have been noted. But no such

relationship was noted in cases occurring in the Los Angeles area.

It therefore appears that patients hospitalized for other causes were

less at risk Of acquiring poliomyelitis than were any large group of

hospital employees.
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incubation period.

No direct data on the period of incubation of this illness are avail-

able. Of some interest in this connection, however, are the records

of 31 patients Who ﬁrst entered the employment of the County Hospital

(or returned to work after a long absence) between May and October

1934. The interval between entering the hospital environment and

the onset of illness for these cases is given in table II.
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This table shows that nine patients (53 percent) developed this

illness within 14 days after entering the hospital to work on the con-

tagious wards against only one illness (7 percent) developing in the

same interval in persons entering the hospital to work at other sta-

tions of duty. It is further seen that two became ill 4 days after

commencing work on the contagious wards.

Table III shows the same interval for persons changing station of‘

duty from a noncontagious to a contagious ward. This tabulation

brings to six the number of persons in whom the apparent incubation

period is 4 days.

The two individuals, entering the hospital after a long absence to‘

work on the communicable diseases wards and who developed symp-

toms 4 days later, came from nonepidemic areas some distance from

Los Angeles. It therefore appears possible that the incubation period

for this illness might be as short as 4 days. On the other hand, with

the high attack rates previously noted among employees of the com-

municable diseases wards, it would appear improbable that cases

developing over a month after exposure (by working on these wards)

could have escaped opportunities for infection during this time,

It would, therefore, appear likely that the incubation period in some

individuals might be prolonged, or that repeated exposures to infec--

tion were necessary to produce illness in these persons.

APPENDIX TABLE II.~—Interval between the time individuals entered the hospital‘

environment (for ﬁrst time or after a long absence) and onset of illness

Entered hospital Entered hospital

environment environment

to work on— to work on—

C. D. Other 0. D. Other

wards stations wards stations

Days from entering employ- Days from entering employ-

ment to onset of illness: Cases Cases ment to onset of illness—Con. Cases Cases

1 ________________________ -_ 0 0 l to 7 ____________________ __ 6 0

2 ________________________ __ 0 0 8 to 14 ___________________ __ 3 1

3 ________________________ __ 0 0 15 to 21 _________________ __ 0 O

4 ________________________ -- 2 0 21 to 28 __________________ __ 3 3
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5 ________________________ __ 1 0 29 and over ______________ __ 5 10-

6 ________________________ __ 1 0

7 ________________________ __ 2 0 Total __________________ __ 17 14

89

APPENDIX TABLE TIL—Interval from the time certain individuls changed station of

duty from a noncontagious ward to a C. D. ward to onset of illness

Interval from change of station to C. D. to onset of illness: 0a,“:

1 day ________________________________________________________ _ _ 1

2 days _______________________________________________________ __ 0

3 days _______________________________________________________ __ 0

4 days _______________________________________________________ __ 6

5 days _______________________________________________________ _ _ 2

6 days _______________________________________________________ _ _ 1

7 days _______________________________________________________ _ _ 5

1 to 7 days ___________________________________________________ __ 15

8 to 14 days __________________________________________________ __ 7

15 to 21 days _________________________________________________ _- 5

22 to 28 days _____________________________________ __~ __________ __

29 days and over ______________________________________________ __ 11

Total ______________________________________________________ _ _ 44

1Including the 17 cases of table II entering hospital work on the communicable diseases wards.

The use of pooled adult serum and convalescent serum as a prophylactic.

Early in the epidemic, normal adult serum or serum from persons

convalescent from poliomyelitis was offered to all employees as a

possible prophylactic against this disease. It was not considered

feasible to attempt a rigidly controlled study of the value of either of

these serums as a prophylactic. Kessel and others (4), in a prelimi-

nary report, have already outlined the results obtained. Since the

date of onset of illness is so important in connection with studies of this

character, the history of use of prophylactic serum, as obtained from

the patients at interview and checked where possible with Dr. Kessel’s

and other records, will be presented here in connection with the dates

of onset as used in this study. As will be evident, a number of patients

who upon questioning stated they had received prophylactic serum

actually sought serum because they were then suffering from early

symptoms of this illness.

Of the 198 patients. the history of prophylactic serum was unknown

in 2; in the remaining 196 patients, 96 (49 percent) stated they had

received no prophylactic serum and 100 patients stated they had
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received one or more doses. However, 15 of the latter patients

received serum after the onset of illness, and 4 patients on the same day

as the onset. The remaining 81 cases (41 percent) received serum as a

pro phylactic on 1 or more days prior to the onset of illness. The kind

and amount of serum used in each patient, except in a few instances,

was not known by the patients.

90

Most of these cases received only one dose of serum prior to the onset

of illness, but several received more than one dose as indicated in the

following table. The dosage was usually 15 or 20 cubic centimeters.

Number of doses prior to onset of illness: Ngﬁiiftg’f

1 ____________________________________________________ _ _ 59

2 ____________________________________________________ _ _ 1 6

3 ____________________________________________________ _ _ 4

4 ____________________________________________________ _ _ 2

Total ______________________________________________ _ _ 81

The interval between the last dose of serum and the onset of illness

was as follows:

Number of patients—-

- - More

Receiving

1 dose tlégpel Total

Interval between last dose of serum and onset of illness:

1 to 7 days __________________________________________________________ -- 13 7 20

8 to 14 days _________________________________________________________ __ 13 2 15

15 to 21 days ........................................................ -_ 7 0 7

22 days and over ____________________________________________________ _- 23 12 35

Unknown __________________ __. ______________________________________ __ 3 1 4

Total _____________________________________________________________ -- 59 22 81

It appears evident from these facts that the data bearing on human

serum as a prophylactic against poliomyelitis, as adduced in this

epidemic, offer no real evidence for or against its eﬂicacy.
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