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STUDIES OF THE ACUTE DIARRHEAL DISEASES

XIII. CULTURAL SURVEYS OF NORMAL POPULATION GROUPS!

By James WaTt, Surgeon, and ALBERT V. HaARrDY, Surgeon (R), United States
Public Health Service

In connection with the study of the diarrheal (iiseases, samples of
the general population were surveyed to discover, by cultural exami-
nations, the incidence of subclinical cases.

METHODS

Three methods were employed in obtaining study groups. (1)
Communities were selected in which all, or a high proportion, of the
individuals could be examined, including small villages, delimited
rural or suburban areas, and, in New York City, hospital populations.
The chief considerations which determined selection of a representa-
tive area were accessibility, size, and anticipated cooperativeness:
(2) The secand type of study group was composed of families scat-
tered in the urban population. In Albuquerque, N. Mex., names
were secured from certificates of birth recorded for the 6 months prior
to the survey. The recognized seriousness of the diarrheal diseases
in infants of this age made it natural to approach these families and
easy to obtain their cooperation. Each month a new group of fam-
ilies was seen. It was realized that this would give a larger proportion
of children and young adults in our series than in the general popula-
tion, but this seemed advantageous rather than otherwise, since these
diseases are of particular importance in families with young children.
In Albany, Ga., a purely random sample was obtained through select-
ing the first family listed on successive pages of the city directory.
The same families were followed throughout one year, with additions
to replace those lost by removal or uncooperativeness. Replacements

1 From the Division of Infectious Diseases, National Institute of Health, with the cooperation of State,

Insular, and local health departments of the areas in which the studies were conducted, the Indian Medical
Service, and the DeLamar Institute of Public Health, Columbia University.
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were made by taking the nearest cooperative neighbor. Cultures of
specimens from each member of a household were made as this indi-
vidual entered the study. Reports on the occurrence of diarrheal dis-
ease were obtained for all at monthly intervals, but in each family
only one individual (selected ‘at random) was requested to submit one
fecal specimen per month. (3) One town and a relatively extensive
surrounding rural area were selected as representative of the Puerto
Rican population. Here every second household in the town and each
fifth in the country comprised the study group.  When replacements
became Decessary, the next family in order was used.

All individuals in these surveys were selected without prior knowl-
edge of the presence or absence of diarrheal disease. Thus, “survey
examination’ signifies a test in which the clinical condition of the
individual pla.yed no part in his being selected for study.

Fecal specimens for cultures were collected from all individuals who
were willing to cooperate. Adolescent and adult males as a rule were
less cooperative than females. English-speaking white families living
under satisfactory economic conditions complied reluctantly, whereas
most Negroes, Spanish-speaking Americans, and Indians readily
agreed to follow' the instructions of the nurses. The failure to
cooperate appeared to be explained by the reluctance of the individual
to collect fecal specimens and bore no significant relationship, insofar
as we could determine, to the occurrence or nonoccurrence of diarrheal
diseases. It is believed that the findings on the individuals as pre-
sented are representative of the study groups as a whole and of the
general population from which they were drawn.

Histories of diarrheal disease were recorded at the time of the first
visit to families included in the survey. The nurse obtained all initial
reports and listed by month all disorders which had occurred in the
preceding year, or, if the month could not be given, by season. The
epidemiologist visited the family to obtain detailed records if any
member was culturally positive or if any significant diarrheas, i. e.,
more than three watery fecal stools daily or any stools with gross
bloody mucopurulent exudate, was occurring at the time or had
occurred within three months. He made every reasonable effort to
obtain directly from each culturally positive adolescent or adult
information as to the presence or absence of diarrhea. - Subsequenti
morbidity was determined in some groups through regular visits to the
home by the nurse.

All fecal specimens were collected in glyoenne-salme preservative,
and were cultured on highly selective media by a constant technique.
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Up to 1940 the desoxycholate citrate agar only was available and two
plates per specimen were used ; for the remainder of this study one plate
each of desoxycholate citrate agar, S. S. (Shigella-Salmonella) agar,
and either MacConkey’s or plain desoxycholate agar were employed.
Suspicious colonies were picked to Russell’s double or Krumweide’s
triple sugar agar. Those giving “positive’’ or ‘““suspicious’” reactions
were further studied culturally and serologically. The reported
findings are based on examinations of single fecal specimens. Most
individuals in New Mexico and New York City were so examined only
once, but in Chilili, N. Mex., there were three survey examinations at
monthly intervalsin 1937 and two in 1938. In Georgia it was the usual
practice to examine the same individual once a month. However,
substitutions were often required and, as a result, the number of tests
per individual varies. Each of these repeat examinations was
tabulated as a separate survey examination.

The location and names of the communities studied, the nature of
the study groups, and the dates of the respective studies are given in
table 1, together with a summary of the discovered prevalence of
Shigella infections and incidence of diarrheal disease.

PREVALENCE OF SHIGELLA PARADYSENTERIAE INFECTIONS

The prevalence of Shigella paradysenteriae found in these sample
populations was 11 percent in New Mexico, 4 percent in Puerto Rico,
3 percent in Georgia, and 0.1 percent in New York City (table 1). In
New Mexico the communities had rates which varied from 3 percent
in the suburban area to 20 percent in the Spanish village, and in
Georgia from 1 percent in urban groups to 4 and 5 percent in the rural
area and village respectively. There was little difference between the
town and rural section of Trujillo Alto, P. R. These relatively high
prevalence rates stand in marked contrast to the two positive observa-
tions in the examination of 1,659 individuals in New York City.

The variations in prevalence by age as found in three areas (New
York Cityomitted) are shown in table2. Infantsunder 1yearof agehad
lower rates (5 percent) than those in the second year of life (9 percent).
From 1 to 10 years the rates remained relatively constant; thereafter
they decreased tq about one-half of these rates. The prevalence of
Shigella infection among individuals of different ages above 10 years
did not vary significantly in this series.

Variations in prevalence by sex were slight and not significant
statistically.
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~

TaBLE 2. —Prevalence o Bhﬁdh paradysenteriae infection in general population

groups in , Georgia, and Puerto Rico, by age
Area
All areas
Age New Mexico Georgia Puerto Rico
n 21 31 1 2 3 1 2 3 1 2 3

264 17 6.4 127 4 3.7 25 [1 2N P, 416 21 5.0

56 10| 17.9 11 8 7.2 2 0 193 18 9.3

93 10/ 10.8 112 ] 4.5 b14 4| 148 232 19 8.2

2 17 ] 185 128 3 2.3 22 1 4.5 242 21 8.7

94 9 9.6 82 8 6.1 23 2 8.7 199 16 8.0

408 50| 14.4 608 23 38 130 12 861,15 o4 8.2

222 23| 10.4 428 10 2.3 131 6 4.6 781 39 5.0

123 10 8.1 b-14 5 2.2 119 8 4.2 469 20 4.3

157 4| 15.3 263 10 3.8 87 1 L2 507 35 6.9

n 22 7.9 498 7 1.4 113 2 L8 890 31 3.5

158 16| 10.1 440 11 2.5 75 2 27 673 29 4.3

80 11| 13.7 363 7 1.9 72 1 14 518 19 3.7

40 3 75 124 1 .8 3 [ ) . 197 4 2.0

37 5] 13.8 143 4 2.8 19 [ 3N P— 199 9 4.5

98 3 3.1 220 2 .9 1 (1 0 DO, 319 5 1.6

All ages...| 2,201 239 | 10.9 | 3,872 106 2.7 912 36 3.9 6985 380 5.4

‘1 1—Number of cultural examinations.
2—Number positive for SM senteriae,
3—Prevalence (percent) of paradysenteriae.

INCIDENCE OF DIARRHEAL DISEASES

- A record was obtained on all individuals of all diarrheal disorders
remembered to have occurred in the preceding year. This method
of study is hereafter referred to as the “historical method.” In ad-
dition, in Georgia a record of diarrhea was obtained throughout the
year by monthly visits to 793 individuals in 151 households. A total
of 38 attacks during the preceding year was reported on the first visit,
a rate of 5 percent per annum. Through the monthly reports during
the following year there were reported 160 attacks, a rate of 20 percent
per annum. It is believed that this reported increase was due to the
obtaining of histories at short intervals, since the families concerned,
as well as physicians and public health nurses, repeatedb asserted that
there was less diarrhea during the study year. than in the preceding
one. These findings indicate that the historical method brought to
light only about one-quarter of all attacks of diarrhea. In Puerto
Rico, where the seasonal variation in incidence is slight, the dis-
tribution of the historically reported cases within the year was com-
pared. The total number of remembered attacks for a full year in
913 individuals was 92, an annual rate of 10 percent. Within the
month immediately preceding the taking of the history there were 46
reported attacks, an annual rate of 60 percent. Here the historical
method gave a rate which was one-sixth of that indicated by the reports
for the one month.

The incidence of diarrheal disease in the areas studled as shown in
table 1, is that determined by the historical method. It was 12 percent
in New Mexico, 10 percent in Puerto Rico, and 6 percent in Georgia.
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Information on representative family groups was not obtained in New
York City, but data provided through baby health stations indicated
that in most areas significant acute endemic diarrheal disorders were
uncommon. , :

In New Mexico, the lowest incidence (7 percent) was found in a
suburban community where every family had been given a sanitary
privy. The high rates were found in a Spanish village and an Indian
Pueblo in which the sanitary conditions were poor. The families in
the city, with widely differing sanitary facilities in different wards,
had an attack rate of 9 percent per annum. In Georgia, the incidence
varied from 6 to 9 percent, with the high rate in a rural community and
the low rate among families living under urban conditions.

The total morbidity in the groups in Georgia as determined through
visiting families at monthly intervals was 20 percent. The annual
rate as determined by these reports was four times that indicated by
the historical method. This correction applied to New Mexico would
indicate a total incidence rate of 48 percent. The computed annual
attack rates in Puerto Rico, as determined by reports for 1 month,
was 60 percent.

TaBLE 3.—Incidence of diarrheal disorders in study areas in New Mezico, Georgia,
and Puerto

Rico, by age
Area
- All areas
Age New Mexieo Georgia - Puerto Rico
1 21 31 1 2 3 1 2 3 1 2 3

55| 21.1 53 16| 30.2|" 25 4| 16.0 339 75 2.1

23| 43.4 M 16 | 47.1 26 10| 384 13 40 | 42.4

14| 187 42 11| 2.2 27 7] 25.9 158 32 20.2

15| 18.1 53 13| 4.5 22 71 8.8 158 35 2.1

8 8.9 38 71 18.4. 23 2 8.7 161 17 1.2

28 7.6 204 20 0.8 139 19 | 13.7 710 67 9.4

14 71| 182 19| 10.4 131 12 9.2 511 45 8.8

7 6.3 121 7 5.8 119 8 6.7 361 2 6.3

19| 13.2 149 16| 10.7 87 1 15 380 36 9.5

19 7.0 203 35| 17.4 113 8 7.1 588 62 10.5

12 8.1 162 23| 143 76 6 8.0 385 41 10.6

12| 17.6 112 16| 14.3 72 3 4.2 252 31 12.3

3 8.1 45 71 15.6 33 3 9.1 116 13 11.3

5| 147 69 6 8.7 19 2] 10.5 122 13 10.7

] 3.7 97 5 5.2 1 (1} . 179 8 4.5

All ages...| 2,036 237 | 11.6 | 1,564 217 | 13.9 912 92| 10.0 | 4,512 | . 546 12.1

1 1—Number of individuals on whom history of occurrence or nonoccurrence of diarrheal disease was
obtained.
2—Number of re] attacks of diarrheal disease.
3—Annual rate (percent).

The age distribution of diarrheal disorders is given in table 3. The
illnesses recorded for the Georgia study include those reported on 793
individuals through monthly visits to the family, and the remembered
attacks in 771 others who were not seen repeatedly. Individuals
were classified by the age of the person at the first visit. The initial
histories obtained on persons under 1 year of age covered an
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average period of only one-half of a year. Thus the rates as deter-
mined historically in New Mexico and Puerto Rico were not true rates
for the first year of life. If one corrects for this factor, the data did
not establish any difference in the incidence of the diarrheal diseases
for the first and second years of life. These rates were approximately
twice as high as those for the third and fourth years. That for the
fifth year approached the lower level observed in older children and
adults. There was no increase in incidence in the aged. The observed
differences by sex at various age bands were not statistically significant.

SEASONAL VARIATIONS IN INCIDENCE OF DIARRHEA AND PREVALENCE
OF SHIGELLA PARAYSENTERIAE INFECTIONS

The field studies in New Mexico were chiefly confined to the sum-
wer and fall. Findings from Puerto Rico included in this report were
collected within a 2-month period. Only in Georgia were data
obtained during each of the four seasons. These findings are given in
tables 4 and 5. The clinical disorders (table 4) were largely limited
to the months of May, June, July, arid August. Seasonal variations
in the prevalence of Shigella infections as determined by cultural
methods were neither as marked nor as consistent as those for diarrheal
diseases (table 5). In the city of Albany the findings indicated a low
prevalence in February, March, and April, a beginning rise in May,
the highest levels in June, July, and August, and a decline to a low
level in January. In Pretoria there was a high prevalence in July

TaBLE 4.—Monthly incidence of reported diarrheal disease in 3 Georgia communities

Community
Albany Al Pretori: Total
. cree . £Y .
Month
Num-| Per- | Num-| Per- | Num-| Per- | Num-| Per- °
ber | cent | ber | cent | ber | cent | ber | cent -
il il il in Jill i i m
19%9
October.__ 2 0.4 0 [1 ) S, 2 0.3
November. [+ JY PO (11N [+ 2N . (1 N P
..... 2 .4 L1 ) (118 PO, 2 .3
19 )

%"’m""’w """"""""""""" il 2| ¢ 0 HEENE
‘el . .
Mareh. . ______.____ 3 .6 1 .7 0 4 .5
w ....... 3 .6 1 .7 0 4 .5

e ecmemmeccmmccmmeme—an 9 1.7 10 6.6 b5 4.0 24 3.0
June. 16 31 ] 5.3 4 3.2 28 3.5
Jaby oot 24 4.6 7 4.6 6 4.8 37 4.7
August 32 6.2 3 2.0 16| 120 50 6.3
September_ _ 4 I - 25 PRSI P 3 24 7 .9

Total 97| 18.8 30] 19.9 33| 26.4 160 20.2
Average number persons under observa- -

tion 517 151 125 703
Average number households under ob-

servation. .. ..o . .. 8 30 p<] 151

630130—45——2
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TaBLz 5. —Monthly prevalence of Shigella pandysenwrhe snfections in 3 Georgia

- communities
Albany Acree Pretoria Total
Month : Positive Positive " Positive Positive
Exami Bxami Exami: Exami
Dationsi g, | per. | B80N8INGry | Per. D80SI NGm.| Per. | 284002INyE.| Per.
ber | cent ber | cent ber | cent ber | cent

K 12| 160 76 12 160
5| 70 [ ] 3| 4 138 8 8.9
4 L9 89 [1] 516 8 16
2] 20 98 2 20
189 2| L1 189 ] L1
173 1 .6 80 41 50 ] o] o 351 ] 1.4

96 0| 0 96 [} 0

103 0] o0 - 76 0| O 179 0 0
92 0|0 0] ¢| &0 89 0| 0 2] 4 15
131 1 .8 86 11| 128 217 13 5.5
98 4] 41 95 4] 4.2 [ o} 0 284 8 28
104 71 67 87 4| 4.6 82 0] 0 273 1n 4.0
106 3| 28 83 1| L2 86 15| 17.4 276 19 6.9
nuzry” 24 1.7 83 3| 36 200 8 2.5

1939 after an epidemic of diarrhea had subsided, and in August 1940,
when diarrhea was common. In both years the level had declined in
the following month. All cultures from this community were nega-
tive from October 1939 through July 1940. Slmgella infection was
found on each of the eight surveys during the year in Acree, but the
month of highest prevalence was the month with the largest number
of cases of diarrhea.

Observations were obtained in New Mexico during the 9 months
from June 1938 through February 1939. There was no significant
variation in the monthly prevalence of Shigella infection. Possibly
that season was unusual since a variety of Flexner organisms, not
endemic in the summer months, made their appearance in October
and became widely distributed later.

VARIATIONS IN PREVAILING VARIETIES OF SHIGELLA

Seven groups of Shigella were differentiated as follows: (1) Flex-
ner V. (2) Flexner W (serologically identical with the Oxford W type
strain). (3) Flexner W’ (This did not give the same agglutination pat-
terns as the type “W” strain but was identified as “W”’ by agglutinin
absorption tests. Epidemiologically it was distinct.). (4) Flexner Z.
(5) Flexner Z’ (This was distinguished from typical Z strains by its
wider antigenic range and biochemical differences. It, too, was
epidemiologically distinct.). (6) Newcastle (“Newcastle dysentery
bacillus” or Boyd’s “88”). (7) Sonne, A few Flexner strains were
not typed, . ’
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The most common variety of Shigella isolated from survey cultures
was Flexner and the most common type was W (table 6). In each
area approximately one-third of all such isolations were typical
Flexner W strains. Flexner V was rare and found only in New
Mexico. Flexner Z was relatively common in New Mexico and
Puerto Rico but rare in Georgia. Flexner W’ was not found in the
survey group in Puerto Rico, but was not unusual in the other areas.
Flexner Z’ was common in Georgia, rare in New Mexico, and not
found in Puerto Rico. Newcastle was almost equally distributed in
the three georgraphic areas, but the percentage of Sonne organisms
varied from 3.8 in New Mexico to 16.2 in Georgia and 33.3 in Puerto
Rico. In New York City, of the two positives one was Flexner W and
the other Sonne. Types not found in survey groups were isolated
from clinical cases in certain areas.

TABLE 6.—Geographic distribution of different varieties of Shigella paradysenteriae
found by survey examinations

Flexner

New-|-
Area Period Not castle| Sonne (Total

’ '’
VI|IW|Z |W]|Z typedTOtal

of1w | 8|12 o] 2] 4 5 | %7
0|28 1|2 0] 5 | 12 0| 6
ol1|3]ol1]| o] 5] 3 2 | 10
oo |olo|le| 2|3 |n o[ 4
¢f10]1s]oflo| o2 9 1] 39
oflz2|aalolof 22| o 1] 2
olofe|z2|0]| o] 8] 5 o 13
4 |87 |64 |28 | 9 | 4 |186 | 44 9 | 230
1.7/ 36.4| 226 11.7| 3.8 17| 77.8| 18.4] 3.8/ 100.0
Albany._____ O(i-%'er 1939-September | 0 6 0 0 8 0 14 2 12 28
East Albany.| January-August 1040_.___. oj4|0]o0of[of o] 4] o 5| 9
July-December 1839......... ofl1]2|3]of of 6/ 9 o 15
Pretoria. ... January-September1940_.| 0 | 0 [ 0 | 0 |18 | o [ 18 | o0 o 18
Acree....|[August1089-January 1040 0 | 3 [ 1 (6 |1 [ o | 1 | 0o o 1
---<----|\February-August 1640__._.| 0 |21 [ 0 | 0 [0 | o | 21 | 3 o | 2
Total umber.- . oo 03 | 3|9 (27| o 74 | 14 | 17 [105
--[\Pereent. 22T 33.2| 20| 8.6 25.8)..__. 70.5| 13.3 16.2{ 100.0
. umber_ ... ol [o9|o|o| o 2| 4| 12| 3
Paerto Rico..|{pareer------—————--——| 0 30.6 250 0| o | o | 556 111 33.3' 100.0

Changes in the prevailing variety of organisms were observed.
Flexner Z was not found in Chilili, N. Mex., in 1937, but it was the
commonest variety in 1938. Flexner W’ was not found in Albuquerque
in 1938 until October but it was isolated commonly during the following
four months. There were also differences between small communities
in the same geographic areas. In New Mexico, in 1937, Flexner W
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was the prevailing type in Chilili and Flexner Z in Cochiti. Similarly,
in the spring and summer of 1940 the ouly type of Flexner found in
Acree, Ga., was W; but in Pretoria (20 miles away and served by the
same busmess center) only Flexner Z’ was isolated.

The range in the varieties of Shigella found in Acree, Ga., is shown
in table 7. Flexner W’ was isolated in August and November 1939,
but not thereafter. Flexner W was first encountered in November
and this spread widely, with a peak in prevalence in May 1940. It
was not found in the last survey, during August 1940. Newcastle was
found in July and August 1940. Flexner Z and Z’ were isolated, yet
disappeared without detected spread. According to our findings, in
1 year four types of Shigella were introduced, and during the same
period four types disappeared from this community.

TABLE 7.—Varieties of Shigella tsolated in Acree, Ga.

Flexner . -
Month Newcastle[- Total
w’ w Z - z

5 0 0 0 0

1 1 0 0 (1} 2
0 2 1 1 0 4
0 4 0 0 0 4
0 11 0 0 0 1
1} 4 1} 0 1} 4
0 2 0 0 2 4
0 [] 0 0 1 1

CARRIER-CASE RATIOS

From these survey data it has been determined, with respect to
diarrheal diseases, the number of persons ill, convalescent, or well at a
point of time. The prevalence of Shzgellae was determined cul-
turally; routine histories concerning diarrhea were obtained each time
specimens were secured. Since we were concerned particularly with
studies on individuals.known to be infected with Shigella, whenever
possible all culturally positive persons were visited by the epidemiolo-
gist to get a more detailed history directly from the person involved.
These data permit our estimation of case-carrier ratios within the
limits of error imposed by the methods of study.

The basic observations by age are given in table 7. Individuals
classified as ill had a significant diarrheal disorder on the day the stool
specimen was collected. If they were well on that day but had had an
attack of diarrhea within 3 months, they were classified as “convales-
cent.” “No diarrhea’ covered a period of 3 months. The miscella-
neous group ‘“others” includes (a) those who developed diarrhea within
1 month after examination (possible incubatory carriers), (b) individ-
uals who had recovered from diarrhea within 4 to 12 months preceding
examination, and (¢) those with any history of chronic diarrhea,
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There were 416 survey examinations of infants under 1 year and
Shigellae were isolated from 21 (5 percent). These positives were
distributed as follows: 8 “ill,” 8 “convalescent,” 2 “no diarrhea,” and
3 “others.” Two of the latter developed diarrhea shortly after ex-
amination and 1 had recovered 6 months previously. These and com-
parable data for each age group are given in table 8. The cases were

TaABLE 8.—Prevalence oj Shigella paradysenteriae mfcdwn, by age, and clinical

Moryofmdwtdualc examined
Num| Positive | Il positive Convalescent | No disrrhea |Other positive
Age exam-
é’;‘n; Num-| Per- | Num-| Per- | Num-| Per- [Num-| Per- (Num-| Per-
ber | cent | ber | cent | ber | cent | ber | cent | ber | cent
21 5.0 8 L9 8 L9 2 0.5 3 0.7
18 9.3 [ 26 7 3.6 6 31 0 0
19 81 4 L7 8 3.4 7 3.0 0 0
21 8.6 4 1.6 4 L7 12 49 1 .4
16 8.0 0 0 2 1.0 13 6.5 1 .5
94 8.1 6 .5 13 L1 73 6.3 2 .2
39 5.0 2 .3 10 13 26 33 1 .1
20 4.3 0 [} 4 .9 15 3.2 1 .2
35 6.9 1 .2 11 2.2 23 4.5 0 0
31 3.4 2 .2 6 .7 20 2.2 3 .3
29 4.2 3 .4 5 .7 20 0 1 .1
32 3.5 1 .1 10 L1 18 2.0 3 .3
5 .2 0 0 1]. .3 4 1.3 0 0
380 5.4 36 .5 89 1.3 239 3.4 16 2

concentrated in the early ages. Shigella infection without disease was
rare in infants, but was relatively much more common in the older
age groups.

The carrier-case ratios given in table 9 vary markedly by age.
They were low in children under 5 years of age and in this period pro-

TaBLE 9.—Carrier-case ratios for Shigella infections, by age

Current
Convales- positive |Carriers per
Age cent and m: pe(:-t Passive | caseand | currentor
passive cases case carriers | convales- recent
cent case
carriers
Under 5: ) .
0. 10 8 1.3 2 16 0.1
1 - 13 5 2.6 6 12 .5
2 15 4 3.8 7 12 .6
3 16 4 40 12 8 L5
4 15 (12 D, 13 -2 6.5
Total ... 69 21 33 40 50 .8
86 6 14.3 73 19 38
36 2 18.0 2 12 22
19 0 18 4 3.8
34 1 40 23 12 1.9
2 2 13.0 20 8 25
25 3 83 20 8 2.5
28 1 28.0 18 1 1.6
254 15 16.9 195 74 26
b [} 4 1 4.0
328 36 9.1 29 |° 125 19
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gressively increased with age. They were higher and without signifi-
caat variation in older children and adults. The ratios of passive
carriers to current and recently recovered cases varied similarly with
age. .
The carrier-case ratios for the Flexner, Newcastle, and Sonue varie-
ties of Shagella were strikingly uniform, as is shown in table 10.

TasLE 10.—Carrier-case ratios Jor Shigella tnfection by variety of organisms

Convales- go;iti : C
\ ve arriers
Current Carriers Passive caseand |Percurrent

Variety of Shigella mlﬂ ts smlv ;’ positive |percurrent | RS | CRORCC | and con-
carriors cases case oe:lx_lt car- val&e:m
ers

3 1 3.0 2 2 L0
17 7 16.9 88 36 2.4
56 -9 6.2 40 25 16
32 3 10.7 26 10 2.5
2 6 4.7 17 17 L0

4 [ P 1 3 .3
240 26 173 93 1.9
54 6 9.0 42 18 2.3
34 4 8.6 24 14 1.7

- 328 36 9.1 239 125 1.9

RATIO OF MANIFEST TO HIDDEN INFECTIONS

Of the 380 culturally positive persons encountered in these surveys
only 2 were under the care of a physician. One, acutely ill when fouad
on the survey, was admitted to the hospital the following day and died
2 days later. In the absence of a special study, these 2 might have
been tested culturally, and thus there would have been 2 demonstrated
and 378 undetected infections with Shigellae. Thus, for every known
infection (manifest source) there are numerous unrecognized iafec-
tions (hidden source). In the light of these findings it is not surpris-
ing that endemic diarrheal diseases commonly appear to be scattered
sporadic cases. These seemingly unrelated infections may arise from
a single source or be joined by a series of undetected infections. This
knowledge is_essential for the interpretation of the epidemiology of
the acute diarrheal diseases. '

SUMMARY

Representative samples of the general population of New Mexico,
Georgia, New York City, and Puerto Rico were cultured for Shigellae.
Records of the occurrence of diarrheal disease were obtained by the
historical method and through visiting families at monthly intervals.
The average revealed prevalence of Shigella paradysenteriae in these
areas was .11 percent in New Mexico, 4 percent in Puerto Rico, 3
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percent in Georgia, and 0.1 percent in New York City. This preva-
lence was highest in children of 1 to 9 years of age, approximately
twice that for infants or for older children and adults.

The total reported or estimated annual morbidity from the diarrheal
diseases was 60 percent in Puerto Rico, 48 percent in New Mexico,
20 percent in Georgia, and markedly less in New York City. The
illnesses were common in young children but decreased progressively
from age 2 to 5 years.

The seasonal variation in the incidence of disease was more consist-
ent and more marked than seasonal differences in the prevalence of
Shigellae infections.

Infection without disease was rare in infants, and the number of
carriers per case progressively increased with age up to 5 years, but
thereafter significant variations were not found. For all ages there
was an average of 9.1 convalescent or passive carriers for each current
case. The ratio of passive carriers to current and recent cases was
lowar, but varied similarly by age and was strikingly uniform for the
different varieties of Shigella.

‘““Manifest human sources’” of Shigella infection were rare when
compared with the number of ‘“hidden sources” found in these sur-
veys. Knowledge of the unrecognized infections (hidden sources) is
essential for an understanding of the epidemiology of Shigella infec-
tions.
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DEATHS DURING WEEK ENDED FEBRUARY 10, 1945
[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commerce]

Correspond-
Week ended
Feb. 10,1045 | 108 weck,

Data from 92 large cities of the United States:
ggomaym 58,972 64, 598
Deaths, under 1 year of age 668 558
Average for 3 prior years. ... ... oo : 614 | e
Deaths under 1 of age, first 6 weeks of year._ ... ............oooooo... 3,800 3,851
Data from insurance companies: .
Policies in force. u,o:kw 06, 285, 379
Number of death claims i ke 13 u&lg
Mmi’zlmmmcmam.mm ........ [] 12.3




PREVALENCE OF DISEASE

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

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED FEBRUARY 17, 1945
Summary R

The incidence of poliomyelitis, which had increased during each
of the past 3 weeks, declined during the current week. A total of
43 cases was reported, as compared with 52 last week and 26 for the
corresponding week last year, which number was also the median
figure for the corresponding weeks of the past 5 years. The total to
date this year is 289, a larger number than reported for the corre-
sponding period of any other year since 1928. the current total, 14
cases were reported in New York, 4 in Alabama, 3 in North Carolina,
and 22 in 15 other States. )

A total of 281 cases of meningococcus meningitis was reported, as
compared with 244 last week, 529 and 398 for the corresponding weeks,
respectively, of last year and 1943, and a 5-year median of 84. Of the
total for the current week, 117 cases, or 42 percent, occurred in the
Middle Atlantic and East North Central areas. The cumulative
total is 1,693, as compared with 3,935 and 2,456 for the corresponding
periods of 1944 and 1943, respectively, and a 5-year median of 416.

Of the total of 14 cases of smallpox reported for the week, 8 occurred
in Arkansas. The cumulative figure is 65, as compared with 88 for
the corresponding period last year and a 5-year mecﬁ'an’ of 216.

A total of 67 cases of typhoid fever was reported, 19 of which were
in Pennsylvania, where 17 cases were reported last week. The total
to date 18 419, a smaller number than for the corresponding period
of any of the past 5 years except 1943. ~

The current report of 77 cases of undulant fever brings the total
to date to 510, as compared with 241 for the same period last year.

Two cases of anthrax and 1 case of psittacosis were reported in
Pennsylvania, 1 case of anthrax in Texas, 1 case of leprosy in New
York, and 1 of Rocky Mountain spotted fever in North Carolina. -

A total of 9,823 deaths was recorded for the week in 92 large cities
of the United States, as compared with 9,871 last week, 9,824 for the
corresponding week last year, and a 3-year (1942—44) average of 9,873.
The cumulative figure for the first 7 weeks of the year is 68,407, as
compared with 73,898 for the corresponding period last year.

(274)
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Td?ra phic morbidit, eports State health the week ended February
19. “,: and mga';tm ,momamdtuom .0}01'944 m b5-year median

In these tables a sero indicates a definite report, while leaders imply that, although none was reported,
cases may have oocurred.
Diphtheria Influenza Measles mummm gotoocas
) Week |’ Week Week - ‘Week
Division and State | ended— | Me- ended— Me- | - ended— Me- | ended— | Me-
: dian dian dian dian
’ Feb; | Feb. | 1940~ |" Feb. | Feb. | 1040- | Feb. | Feb. | 1940- | Feb. | Feb. | 1040-
17, & “ 17, 19, 4 17, 19, 4“4 17, | 19, “
1945 | 1 1045 | 1944 1945 | 1944 1945 | 1944
NEW ENGLAND
196 196 1}
3 4 0
04 29 0
462 454 4
423 96 0
330) 282 1
1,631} 1,631 10
1,235 1,076 5
1,080{ 1,174 20
035 3
5 266 2
926 1
1, 386 2
1, 810} 0
1, 1
1]
1
0
0
0
5
0
5
1
6
0
1,136 2
279, 1
1
2
2
4
3
2
150 0
84 2
11 30, 0
731 463 13
253, 168 0
53 38 0
110 43 0
297| 206) 2
16 2 0
158 0
16 0
0 0
215 . 215 1
1
4
&472 7,1 199 g‘ 1 334 __281) 529 84
ao,aslm.w 11.091 14,762 780, 610, l,m 8,935 — 416
3 Period ended earlier than Souudsy

' 630180—45——3 °
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T hic morbidity reports State health 8 week ended F.
1 ;“1'5%, aud“:zmpagcon jxupomiuw m'iﬁ.??oﬂ and S-year awhaa—Con

Poliomyelitis Scarlet fover Smallpox  T7Pbold and pars-
Week Week Week

Division and State | ended— |, VoK 200d—| |0 | ended— |, | ended— |

disn dian disn dian

Fob. | Peb. 10| reb. | Fob. [ 1%~ 1 peb. | Feb. |14 | Feb. | Feb. | 190-
17, | 19, 17, | 18, 17, 17,
1945 | 1944 1945 | 1844, 1945 1945

NEW ENGLAND

3 0

9

0 0

3 1

0

1 °

4 .

2 0

19 3

2

3

. 2

2

0

8 0

5 0

23 1

2 0

12 0

88 0

123 1

17| 0

25 1

o7 0

129 3

&3 1

101 1

8 0

» 2

7 2

88 1

96 3

4 - 1

“ 3

2 1

18 3

3 1

151 ‘

0

0

0

0

°

¢

o

0

o-

1

3

43| 26| 28| 5887 5770 4000 1 8 28] e o e

ml 186| 213) 35,088] 34,004/ 26,048] 65 83| 2161 ea10] o6l 830

3 Period ended earlier than
3 Including paratyphoid levet ropwted separately, as follows: Massachusetts, 2; New York, 2; Texas, 3;

ashington, 1.
4 C orrected report: Indiana, week ended Jan, 27, 1945, typhoid fever, 2 cases,
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Telegraphic morbidity reports from State health officers for the week ended Febru
17’,1‘1’;4 , and compa!tm m‘th!corruponds’na of 1944 and 5-year mdiau—Coag

‘Whooping cough Week ended February 17, 1945
‘Week ended— Dysentery En- RookyM"
[ . .
Division and State | “gep | Feb. | aacy s [skith, | spot. [Tule- 13- | Goda
17, 19, | 194044 |Ame-{Bacil- 'm' tnfec| ted |remisl gover | foyer
1045 | 1044 bis | lary tious | fever
NEW ENGLAND
4 [} 1
0| 0 0
23 0 2
73, 0f 1 0
16 0
18] 0 3
43 2 [
34 3 0 0
0 4
1 2
0 0 2
3 0
(1) 2
0| 3
0 1 7
0 0 4
0| 2
(1) 0
0f 1
0
1 2
0
0
0
0
0
0
10 0
2
0
0
0
0 0
1
0 5
[ 1
2| 0
369 7
0 0
0 0
0
1 2
0
0
0
0
5
3
[ 10
397, 77
1 22
131 20
4, 335 810
1,838 241
058] 202

3 Period lier than Saturday.
1 S yon modizt Tobo-tg "
Asnthraz.—Cases: Penn?lvmh, 2; Texas, 1.

Leprosy.—Cases: New York,.1. ‘
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WEEKLY REPORTS FROM CITIES
City reports for week ended February 10, 1945 ’
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City reports for week ended February 10, 19456—Continued

. = o
3 49 | Influensa g‘ i s 5 93
| ] f il
on !
g 2 g % 2 [53y
£ 2| § 3 3 |84
. [ .g @ | B
1 0 0 16 0 9 0 2 0 [\] 4
0 0 0 1 0 2 1 8 0 ['] 0
0 0. (1] 1 2 (1} 0 8 0 ] 0
7 0 10 1 27 5 1 0 76 0 0 M
1 [+ ) P, 0 0 0 4 0 8 0 ° 7
1 (1 PO 0 57 6 10 0 33 0 1 9
69 3| 108 42 349 94| 491 3 |1,604 1 18 563
60 443 72 | 5,795 500 2,130 0 11 370
74 1,156 | 159 {33,781 1529 |...... Il, 2 13 897
1 3-year average, 1042-44. .
2 5-year median, 1040-44. N

uubic —-Caees New York, 1; San Franciseo,
Huttord 1; Now York, 2; Chaﬂeaton, 8. C., 6: Los Angeles 5.
ucp:l%d —Cases: Rie 1; 8an Antonio

hmond 2.
%pb Tover, ondemic—Cases: Tmpa.s,n’owmml San Antonio, 2.

Rates (annual basis) per 100,000 population, by geographic groups, for the 89 cities
in the preceding table (estimated population, 1948, 34,885,900)

3 $ | Influensa & | 28|38 g §
ot 21881 2| § $| 2%
AE e |5g| )
) :5 g s g 8 g 3 ]
-g S . g 3 = g s B » 5 g

S |2B| & | &8 B BlS| 8138
IR IR B 11
- o

A2 |&|8|S|s|E|5 8|8 |EH|E
26| 00| 53[105] 139 |21.0]|s66| 0.0 305| 0.0| 26| 1
69| 00| 42| 10| 24|148|es5]| 05| 24| 00| 56| 'ss
55| 06| 55| 49| 32|134|614]| 00| 2| 00| 66|
179| 40| 40| 60| 22|119|s95| 00| 212| 00| 20| 40
19.6| 00[900]|163| 31| 49|oc8| 16| 60| 00| 33| 95
18| 0o |47.2]|17.7| e5|205[1208] oo| 06| 00| 60| 6
268| 00|287|20| 32|143|i205( 00| 72| 29| 00| 2
159| 00| 00| 7ol s02| 70[1271| oo| 41| 00| 00| 135
158| 00|158| 16| 161|206|4 1| 16| 251| 00| 16| 5
105( 05160 64| 53(143|747| 05| 28| 02| 27| 88

TERRITORIES AND POSSESSIONS
Hawaii Territory

Plague (rodent).—On January 4, 1945, plague infection was proved
in a pool of five mice found December 28, 1944, in District 4A, Kapu-
lena area, Honokaa, Island of Hawaii, T. H.



FOREIGN REPORTS

CANADA

Provinces—Communicable diseases—Week ended January 27, 1946.—
During the week ended January 27, 1945, cases of certain communi-
cable diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Prince New Sas- British
Nova ue-| On- | Mani- Al-
Disease Edward 015 | Bruns. Foc | tarko | Yova | katel- | pert, |Colum-(Total
4| 48 2 e 188 | 948
3 15 53
1272000 2 4 3| 7
129 [ R 22| 162
2 40 22| 502
1 S SR S 5
141 lf 14 eg 31 5”;
104 | 7 s 50| 317
48 L} 4 2| 309
3 1 5
1 P I M N NS 3
hes_ ... 1 2 2| 55| 160 28 2| 46 | 400
yphilis..________ .- , 3 [ 8| 120] 100 17 1 13 17| 3%
‘Whoopingoough_._._____|......___ 8 1| 300 4 4 10 451
CUBA

Provinces—Notifiable diseases—/} weeks ended January 27, 1945.—
During the 4 weeks ended January 27, 1945, cases of certain notifi-
able diseases were reported in the Provinces of Cuba as follows:

Pinardel Santa | Cama-
Disease Rio Habana! | Matanzas Clara guey Oriente | Total
7 17
5 B
2 40
.- 8
5 7
1 169 180
10 20
1 1
- 1 1
Tuberculosis.. . _._.._._._._.____ 10 8 17 43 8 31 17
Typhoid fever......_.._.__._.__ 15 57 3 21 6 39 141
us fever (murine) N S, 1 1
ooping cough 5 I I SRR P 5
Yaws_ .. R U S, 1 1
1 Includes the city of Habana.

FRANCE

Paris—Influenza.—According to a report dated February 2, 1945,
a mild type of influenza is said to be prevalent in Paris, France.

(285)
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GREAT BRITAIN

England and Walea—l ;capw digeases—13 weeks ended September
80, 1944.—During the 13 weeks ended Sept.ember 30, 1944, cases of
certain infectious diseases were repqrted in England and Wales as
follows:

" Disease Cases Disease Cases

4,
3
z,

2¥=882

England and Wales—Vital statistics—Quarters ended March 31,
1944, June 30, 1944, and September 30, 1944.—The following table
shows the numbers of marriages, births, and deaths with rates per
1,000 population in England and Wales for the quarters ended March
31, June 30, and September 30, 1944, and are provisional:

tiarter ended
Quarter ended March 31| Quarter ended June 30 | Quarter ended Sep-

Number |1,000 Lo Number |1,000 ad Number |1,000 p:ﬁ
laton " lation o
..................... 121 832,215 10.‘0 82, 302 15.8
Livebirths_ ____________._____ 184, 145 17.9 199, 326 19,3 183, 659 17.6
Deaths, all causes.________.__. 14.2 115, 525 1.2 107, 319 10.3
Desthsundetlyea.ro{age-_- ..... S, 158 143 7,328 14
1 Per 1,000 live births.
Norz.—Rates are provisional and are based on the 1630 midyear population.
JAMAICA

Notifiable diseases—/} weeks ended January 13, 1945.—During the 4
weeks ended January 13, 1945, cases of certain notifiable diseases were
reported in Kingston, Jamaica, and in the island outside of Kingston
as follows:

g Other
Disease Kings- | Other Disease Kox® | logall
Cerebrospinal meningitis_ . ____.__|._.____. 1 . 2
Chickenpox. .. ..o 5 14 (pulmonary)........ 2 39
Biylzntery """"""""""" H 53 'ryp"h mnbm """""""""" ’ /13 b
us fever._
Erysipelas____ .. __.____ 1
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NEW ZEALAND

Notifiable diseases—/ weeks ended Janwary 27, 1946.—During the 4
weeks ended January 27, 1945, certain notifiable diseases were re-
ported in-New Zealand as follows:

Disease Cases
Actinomyoosis. . ... .o...........__ 1
Diph! g o i
Dysentery: 364
n.m‘:'.‘;’;"'f“"""'- """"" 15 Trachoma ' 3
Food | boning """""""""" 2; ! gu hoid fe il forms). - 16§ 8
........................... 0! over. ... eeeceene cemmccen
Hooksgrmdm ............... ) O R, U{gnlan tfever. .. ... 7 IS

SWEDEN

Notifiable diseases—December 1 944.—During the month of December
1944, cases of certain notifiable diseases were reported in Sweden as

follows:

Disease Cases Disease Cases
Cerebrospinal meningitis. 12 124
e — 1% >3
Gonorrhea.- ... 1,254 7
Hepatitis, epidemic O n7 6
Paratypho fever. ... .. ‘ 7

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

Nore.—Except in cases of unusual incidence, only those places are included which had not previously
reported any of the above-mentioned diseases, except yellow fever, during the current year. All reports of

yellow fever are published currently.
A table showing the accumulated figures for these diseases for the year to date is published in the PuBLIC

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

Plague

Senegal.—For the period January 21-31, 1945, 15 cases of plague

were reported in Senegal.
Smallpox

Ceylon—Northern Province.—According to information dated
January 20, 1945, 127 cases of smallpox with 26 deaths were reported
up to January 17, 1945. These figures include some cases of chicken-

0X.

P Typhus Fever

Bulgaria.—Typhus fever has been reported in Bulgaria as follows:
Weeks ended—December 6, 1944, 5 cases; December 13, 1944, 2
cases; Décember 20, 1944, 9 cases.
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Egypt.—For the week ended January 13, 1945, 286 cases of typhus
fever with 30 deaths were reported in Egypt.

Morocco (French).—For the period December 11-20, 1944, 78 cases
of typhus fever were reported in French Morocco. .

Turkey.—For the week ended February 10, 1945, 128 cases of
typhus fever were reported in Turkey.

Union of South Africa—Cape Province.—During the month of
November 1944, 260 cases of typhus fever with 16 deaths were re-
ported in Cape Province, Union of South Africa. From 30 to 60
cases of typhus fever a week are being currently reported in the

Transkei region.
Yugoslavia—Croatia.—For the month of December 1944, 155

cases of typhus fever were reported in Croatia, Yugoslavia, mcludmg
82 cases in Bihac.

X



