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INFLUENZA—PREVALENCE IN THE UNITED STATES.

The excess * annual mortality rate from influenza and pneumonia
(all forms) in the-group of 40-odd large cities included in the Weekly
Health Index of the Bureau of the Census dropped to 59 per 100,000
for the week ended March 13, 1920. For the preceding week it was
185, and for the week of highest mortality (February 14) it was 1,319.

This continued decline in the mortality rate affords further ground
for the belief, which was expressed in the Public Health Reports of
last week, that the present epidemic wave is practically over, and
suggests no definite indications of an immediate recrudescence such as
was experienced in the 1918-19 epidemic period. A comparison of
the excess snnual mortality rates in the two cpidemic waves by
weeks for the group of cities is afforded in the following table:

TasLe I.—Comparison of the excess 2 annual moriality rate per 100,000 from influenza
and preumonia (all forms), by weeks, during the 1920 epidervic with that for correspond-
ing weeks in the 1918 epidemic in cities included in the Weekly Health Index of the Bureau
of the Census, considered as a whole.

Excess Excess
. over over
Week | COTC I wWeok | SOrC
__ | spondin,; " _ |sponding
ended \I\,'oeek of || ended gocek of
median median
yeer. year.
1918. 1920.
pt. - an. -
Sept. 14 6 J 3 36
21 76 10 ~55
28 32 17 -27
Oct. 5| 1,028 24 184
12 2,557 31 741
19| 4,592 Feb. 7 1,241
26| 4,695 14 1,319
Nov. 2 3,332 21 867
9] 1,82 2 422
16 989 Mar. 6 185
23 620 13 59
30 526
Dec. 7 617
14 792
21 801
2 629

1 That is, the excess over the annual rate for the corresponding week in the median year of the period
1910-1916. ’See footnote to Table I for explanation of the method by which thi_s “ normal” rate was

ap’ Excess g:%r the mortality rate from the same causes in corresponding week of the median year in the
1810-1916. fon y rates for the median year have approximated tgrplotthéft the rate for

been
e median year for each month (thus affording a rough ““normal”’ seasonal curve y, and then
bymghomth:méthem&audmedhﬁmuagtthemid t for each week. The excess has been
found by subtracting this median rate from the actusl rate for the mnespogding weeks in 1918 and 1920.
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If the curves of excess rates by weeks in the two epidemic waves
be fitted together at their peaks (Oct. 26, 1918, to correspond with
Feb. 14, 1920) and the ratios be computed of the 1920 rates to those
for the cormpondingt weeks in the 1918 wave, the more abrupt de-
cline of the 1920 epidemic is clearly shown.!

The ratios follow:

Weekly ratio of excess annual death rate from influenza and pmumoma (all forms), Jan.
11-Mar. 18, 1920, to that of corrcspondmg week of 1918 epidemic wave, for certain

cilies as a group.

‘Week ended—
Ratio.

1918 1920
Sept. 28 | Jan. 17| 0.086.
] Oct. 5 24| .232
12 31 .31
19 | Feb. 7 .282
26 14 .293
Nov. 2 21 277

9 28 .260 |

.16 | Mar. 6 .243
23 13 .184

Only a few of the cities show a rate which is definitely above the
seasonal normal. Approximately half of them have reached a
normal rate and 14 others are practically normal. The course of the
epidemic in each city, as measured by excess mortality from influenza
and pneumonia (all forms), is shown in the following table:

1In computing these ranos, account has been taken of the fact that the death rates from influenza and
poeumonia (all forms) immediately prior to the beginning of the present epidemic have been below “nor-
mal” (using the seasonalrate for the median year of 1910-1916 as the normal), and a provisional adjustmeng

to the 1920 “norm”’ has been made by adding 55 to the annual rate (as given in.Table I) for each week of

the epidemic period in 1020,
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TasLe 11.—Ezxcess of annual death rate pcr'mo,ooo Jrom influenza and preumonia
(all forms) by weeks, Dec. 6, 1919, to Mar. 13, 1920, over that in corresponding week
of median year (1910-1916) un certain large cities.!

1919, 1920,
Week ended— , Week ended—
City. December— January— February— March—
132 |27|3 |10]17 714’21'28613
Albany,N.Y........ — 54/—251|-314 493 o 19'
thanta, Ga.......... — 285/1200| 233 5742 1,482
ore, Md....... — 106/—204|— 96 604| 1,7
Birmingham, Ala. .. — T 5l—31]-283 213 1
, Mass........ — 131—113|—114 753| 1,399
Buffalo,N. Y......... 8(— 69]—102|—134 522| 1,334
Cambridge, Mass. ... — o8 111] 62 771 1,058
Chicago, IIi............ 87]— 102|—118— 37 1,681 66|
Cincinnati, Ohio. ., .. — 8- 71|—108/— 54! 199 407]
Cleveland, Ohio. .. ... - 41— 13— 6| s13 1,43,
Columbus, Ohio...... - 103 130|— 6i— 27\ 322i1,156] 2,519;
Dayton, Ohio........ 51-1010 11| 2491,567]1,611] 1,017]
River, Mass. .... - 128 5 99i-141 272l 25
Grand Rapids, Mich. — 151—105| 2(— 790 77|1,047 1,285,
Indianapolis, Ind | —2168| ‘62 211] 101 5871 419] 2,004
Jersey City, N.J. — 90— 64— 67 98 755 (3) | 3) |
Kansas City, Mo. — 31/ 31| 22111,320'1,708(3,362 2,475
Los Anceles, Calif - 16{— 39— 23|— 13) ° 18 211 616; 334, 330]
Louisville, Ky... — 12— 3- 13— 41 11 620 S§id 7is) 375 12 ol
, Mass. .. — 145— 66{—1221—2200 27| 283] 207! 1,457] 1,127'1,038 516
Memphis, Tenn 193 sl 74 41 10| 119 1,%36( 1,733i 1,2241,082] 472
waukee, Wis...... 3| 111— 32| 3321,434'1,927) 1,201 '276i 364~ 46|— 280
Minneaﬁoli's Minn .. — 41/ 841106| '6292,065 1,494] 538 11,— 44|— 449
Nashville, Tenn...... 9 — 130/ 47| 169/ 55| 193 17| 613 ,290'1,007 703
Newark, N.J.... ... — 136]— 77|~ 64/-106| 91 40811168 1,503! 158 11
New Haven, Conn. .. 3|~ 1 0/—222/—169| 103] 208| “271] 1,630 181 377 168
New Orleans, La. ... o|— 36| 67 500 35 92 141 192 1157 430|—4114
New York City,N. ¥. 82— 75— 61— 42i— 4| 24111,032]1,705) 1,505 689| 206| 53— 6
d, Calif.... ... 66/— 16|— 84| 21| 395] 431/1,196] 1,185 396/ 303 ()
Omaha, Nebr. ... 89— 117|—151|— 70| 95,0071, 488} 1,512 507 261] (3)
Philadelphia, Pa. — 122|— 76/—116/— 64) 29| '163| 567, 1,384 822 362 177
Pitts , Pa... - 20 120 3| 75 89| 28011099 3297 1,32 526 265
Providence, R. — 8~ 127 34— 33143 32| "457] 1,421 803 408 25
Richmond, Va. — 246|— 238/— 130(—280/— 70|— 73| 7 46!—113'— 143
Rochester, N. Y 96— 41 38— 87 11 2| 78l sa 176 36 9
8t. Louis, Mo 45 15 72— 39 17711.2782,399 1,628, 156/— 16!—
St. Paul, Minn 8- 1 o) ! 364 VBeslL a6 11250 131)— 35 (3)
San Francisco 57— “4l— 681 67| 319] 462(1,091] 1,341} 1 819 428 182
Syracuse N.Y 17 10| 1000 39 115 78412651 2201 515/ 131l— 26
‘oledo, Ohio... . 70 190 24— 17— 121 156] "865 780, 299 80l 42
Washington, D. C.. . 460 175 34 89 7822,0721,845] 901 409 66— 41— 93
Worcester, Mass. ... 54‘— 117 1-5o|—1zsl 79 108 973| 1,215 .679‘!,435! 208

1 The weekly rates for the median year in the period (1910-1916) have been approximated by ?lotting
the rate for the median year for each month (thus affording a rough ‘“normal’’ seasonal curve) for each
city,and then b{)reading from the curve indicated median rate at the midpoint for each week. The excess
has been found y subtracting this median rate from the actual rate for each week in 1920. When the
difference is ‘““minus”’ it is so indicated.

2 For pneumonia only.

3Noreport.

4 For influenza only.

The number of deaths from influenza and pneumonia (all forms) by
weeks during the present epidemic for the cities included in the fore-

going tabulation, as furnished by the vital statistics division of the
Bureau of the Census, is given in the table following.
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TasrLe II1.—Deaths from influenza and ‘
by weeks, in D{'cémba_, 1919, and in January,
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(el forme) in. cort
P amiary, Febtuangy wnd Starch, 1950

City.

1919: Week
ended—

1920: Week ended— -

December—

January— February—

13120127(3

1017 14

Cincinnati, Ohio......
Cleveland, Ohio.....
Columbus, Ohio.....
Dayton, Ohio.......
Denver, Colo........
Detroit, Mich.....
Fall River, Mass. .
Grand Rapids, Micl
Indianapolis, Ind.
Jersey City, N.J..
Kansas City, Mo
Los Angeles, Calif.
Louisville, Ky ....
Lowell,
Memphis, Tenn...
Milwaukee, Wis....
Minneapolis, Minn.
Nashville, Tenn...
Newark, N.J......
New Haven, Conn
New Orleans, La.,
New York City,
Oakland, Calif. .

Richmond, Va.......
Rochester, N.Y_. ...
St. Louis, Mo..... .-
St. Paul, Minn. ..

Francisco, Calif..
Seattle, Wash..
Spokane, Wash
Syra -

cuse, N. Y
Toledo, Ohio.. .
Washington, D. C.. .
‘Worcester, Mass....c...coeeuuvennn..

-
Lo
- .
(=X~

2S8peNe

SealtnBaxoy

—~
o0
[~
Ic)
—
_—

»
-
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6 3 2
16{117{110
30, 2

111111
24| 28
13
4

35
18
=
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SR8S

1 Deaths from pneumonia (all forms) only.

2 No reports.

3 Deaths from influenza only.

The number of cases of influenza in the different States as reported
to the Public Health Service by State health departments is shown

in Table IV.

It will be noted that a decrease in the number of cases

reported is shown for every State for which data are given. The
fact that a considerable number of cases continue to be reported is
probably due to delayed reports and to the relatively slow spread of
In fact, it may be expected that
even after the mortality rate from influenza and pneumonia in large
urban centers has returned to normal, influenza cases will continue
to be reported from many sections.

the epidemic to isolated

sections.
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- States as reported to the
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Number of cases of influenz occurring in various
Health Service by State health departments.

[States omitted are those from which no reports have been received. Blank spaces indicate that no report.
was received for the week. These reports are preliminary and subject to change.]

Cases reported week ended—
State, . January. February. March.
17 24 31 7 11 21 28 6 13
203 1,296 3,236 2,366 3,603 3,885 1,047
595| 5,666| 6,59 2,793| 1,690| 2,576 2,055
7,133 | 13,660 |, 11,887 7,420 5,527 918 496
4,664 5, 666 4,8¢8 2,771 1,183 571 229
21 86 78 43 36 ’ 33
1,616 357 208 104 36 .21 6
1,547 1,581) 1,735 1,420 1,026 580 413
617 3, 5411 7,89 ; 8210] 3,677| 3,087
2,783 2,30 |t e e
29,156 | 30,330 | 23,037 | 7,237 | 3,062 1,344 453
......... 7,811 7,503| 3,904 2038 ,289 | 1,184
3,960 | 5,070 | 1,981 869 170 86 96
8,582 | 16,90 | 17,699 | 10,026 | 3,590 | 3,332 1,551
878 2, 536 6, 067 4,295 8, 584 ,000 )........
763| 1,901 3,690| 3,153 | 3,363| 2,541 1,982
936 3,942 3,702 2,134 1,130 1,105
......... 4,935 | 8942 4,758 | 3,184] 2,052] 1,26
3,730 9,731 12,389 | 24,375 | 22,395 1,144 490
......... 14,201 | 13,470 | 6,672 3,861 |.........0........
5,775 | 11,397 | 7,555| 4,213 | 1,447 692 406
......... 312761 | 4,014| 3,332| 2,475 1,798 | 2,230
4,03| 5,359! 1,69 456 |ooeeee oL
1,022{ 1,847| "1,650] 1,400 514 206
1,815 3,988| 6,048| 3,272 2,402| 2,007 834
382 460 701 3831 488 |........deee.....
7,365 9,603| 5807 2,798 1,043 764 365
260 1,576 1,166 €32 186 97
4,755 | 11,616 | 13,259 | 11,304 | 5,330 | 4,080 | 2,434
30,456 | 21,388 8,051 3,030 1,069 489 381
3,356 | 12,892 | 25,571 | 18,439 | 8,398| 3,80 1,605
......... 946 497 L V£ 38 PR RN FR R
......... 10,479 |.ooeeoediiieiiecniiaiineeiia et
......... 1,042 | 1,318°| 1,971 3495 2309 |........
......... 16,000 | 13,324 | 9,365 21,728 |.........[........
1,661 33,179 | 3,916 2,846 1,716 971 678
......... 5,042 1976 | 3,047 ;649 495 120
......... 2,331 | 21,482 ... ..
......... 11,265 , 788 1,035 588 134 55
......... 1,489 228
89 272 796 1,314 1,071 481 470
3,007| 6,318] 2,934 J5121 31,073 | ool
902]| 6,451 | 6,426| 4,596 1,559 1,260 21
1,667 4,732 6,308 | 31,848 | 780 ........ofeeninen.
6,739 | 14,328 10,310 | 6,274 | 3,131 994 554
1,372 feeeeee e oo e e e
141,391 | 295,334 | 267,643 | 157,068 | 90,771 | 48,210 | 26,139
32 43 41 40 37 32 30
1 Weck eaded Friday. 3 Five days only. 3 Six days only.
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A STUDY! OF THE RELATION OF DIET TO PELLAGRA INCI-
DENCE IN SEVEN TEXTILE-MILL COMMUNITIES OF SOUTH

CAROLINA IN 1916.

By JOSEPH GOLDBERGER, Surgéon; G. A. WHEELER, Passed Assistant Surgeon; and EpGAR srnnt-
STRICKER, Statistician, United States Public Health Servics.

1. Introduction. V. Relation of pellagra incidence to
II. Review of the studies of other variations in -supply of ‘‘animal
workers. protein” foods.
II1. Plan and method of present study: Milk.
Locality. Fresh meats.
Population. Milk or fresh meats.
Pellagra incidence. Other ‘‘animal protein” foods.
Criteria of pellagra. VI. Foods of the groups associated with
Onset of attack. increased ,pellagra incidence.
Assignment of cases to house- Corn m
holds. Wheat flour.
Season. . Dried legumes..
. Other foods.
Dietary data. VII. Dietarv fact
1Iv. Companson of diets: : ‘ - lelary Iac 0‘?,. .
Calories.
(a) Nonpellagrous vs. pella- Pro
tein. -
grous households. Carbohy drate an d iat
b) Nonpel}agrous .households Sources of fat supply.
of highest income ws. i Vitamines. -
pellagrous  households, Inorganic constituents.
each with at least tWo | yIJI. Discussion.
cases. IX. Summary and conclusions.
(c) Nonpellagrous houscholds X. References.
of ‘lowest income 7s. XI. Appendix.
pellagrous - households, Explanation of articles and
each: with .at least two : groups of articles of food pre-
cases. . sented in Tables I et seq.

I. INTRODUCTION.

From the earliest history of pellagra a more or less important réle
has been assigned to diet in its relation to the disease. This has
been forcibly expressed by Lavinder (1915): ‘‘Ever since Casal’s day
students are convinced that pellagra is associated with a poor diet,
and volumes of research and arguments have been offered on the
subject. The Italians have done little more, Roussell somewhat
sarcastically observed many years ago, than to ring changes on
Casal’'s views. Yet they and all others'must continue to study the
relations between poor food and pellagra. For, among all the com-
plexities and discordant things that surround this disease, this is the
one outstanding fact > that most urgently needs explanation.”

It was fundamentally with the view of finding the explanation of
this fact, current theories being unacceptable, that a series of investi-
gations of pellagra was begun in the spring of 1914 under the direction
of one of the present writers (J. G.).

1 From Field Investigations of Pellagra. 2Italics in original,
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In a paper )pubhshed June 26, 1914, Goldberger called attention to
the significance of certain epldemlologlcal observations which showed
that at.some institutions at which pellagra was either epidemic or
had long been endemic among the inmetes the nurses and attendants,
drawn from the class economically identical with that most affected
in the population at large, appeared uniformly to be immune,
although living in the same environment and under the same condi-
tions as did the inmates, and many of them also in‘frequent and
intimate contact with cases of the disease. Neither contact nor
insect transmission seemed capable of explaining this remarkable
exemption of one of the two classes of residents. The suggestlon
was made that the explanation was to be found in a difference in
the diet of the two groups, for it was observed that although the
nurses and attendants appeared to receive exactly the same food as
did the inmates, there was, nevertheless, a difference in the diet of the
two groups, in that the nurses and attendants, being in a favorable
position to choose from what was provided, selected the best for
themselves. They were also free to supplement the institution diet
in any manner ‘they pleased. Furthermore, from a study of the
dietaries of certain institutions in which pellagra prevailed, the
impression was gained that cereals and vegetables formed & much
greater proportion in these than they did in the dietaries of well-to-do
people, that is, people who, as a class, are practically exempt from
pellagra. Accordingly, the tentative suggestion was made that the
prevention of the disease be attempted by improving the dietary of
those among whom it is most prevalent by reducing the cereal and
vegetable component and increasing the fresh animal foods (fresh
meats, eggs, and milk) of the ration.

The indications on which this suggestion was based were strikingly.
confirmed by othier findings. Preliminary to an cxperimental test
of the preventability of the disease by diet (Goldberger, Waring,.
and Willets, 1915; Goldberger, 1916) at an orphanage at Jackson,
Miss., a study of the epidemiology of the disease was made at this
mstltutlon and the singular fact was quickly discovered that the
disease was practically exclusively confined to those between 6 and
12 years of age. After a detailed inquiry the only significant differ-
ence that suggested itself as an explanation of the exemption of a
considerable group of inmates under 6 years and of another over 12
years of age was a difference in the diet. In the diet of the affected
group as contrasted w1th that of the exempt groups, there was noted
a disproportionately stall amount of lean meat or other animal
protein food. Subsequent inquiry at other institutions developed
analogous conditions, and, as a whole, in the light of the then recent
advances in our knowledge of beriberi, these findings strongly sug-
gested the idea that the disease was dependent for its development
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on a diet that was for some reason faulty, aind that this fault was in
some way either preveated or- corrected by including in the diet
larger proportions of the fresh animal protein foods. -

The indications for a possible method of prevention thus conﬁrmed
and more clearly defined, were put to a practical test at two orphan-
ages and at an asylum for the insane. At orphanages “M. J.” and
“B. J.,”” for several years endemic foci of pellagra, the diet was
modified in September, 1914, leaving hygienic and sanitary conditions
unchanged. Following the change in diet, no recognizable evidence
of a recurrence of the disease was observed at orphanage “M. J.”
in any of the pellagrins of 1914, 67 of whom remained under observa-
tion at least until the anniversary date of their attack. - Nor were any
new cases observed among the nonpellagrin residents of 1914, 99 of
whom remained under observation for not less than a year. At
orphanage ‘“‘B. J.,” subsequent to the change in diet, but a single
case of a recurrence was observed among the pellagrins of 1914, 105
of whom remaihed under observation at least until the anniversary
date of their attack. At the same time, not a single new ¢ase was
observed among the nonpellagrin residents, 69 of whom remained
under observation for not less than one year.

At the Georgia State Asylum, an endemic focus of the disease, the
diet of two wards of pellagrins was modified—one in October and
the other in December, 1914—leaving unchanged hygienic and sani-
tary conditions and the institution routine. Following this change
in diet and up to October 1, 1915, the end of the period for which
the report was made,! no recognizable evidence of a recurrence in
any of the pellagrins in these wards was observed,-although 72 (36
colored and 36 white females) remained continuously under observa-
tion throughout this period, or at least until the completion of the
anniversary date of their 1914 attacks. Whereas during the corre-
sponding period not less than 15 (47 per cent) of 32 control female
pellagrins presented definite recurrences. This experiment clearly
showed that pellagra may be prevented by an appropriate diet
without appreciable alteration in the environment, hygienic or
sanitary.

While the experiments designed to test the preventability of the
disease by suitable additions to the diet were under way, another
experiment was carried out to test the possibility of producing
pellagra by means of a presumably faulty diet in which the foods
which, for the reasons stated, might be assumed to have preventive
or corrective power, were at a minimum. This experiment was car-
ried out on convict volunteers at the Mississippi State Penitentiary

1 These orphanage and asylum studies were continued to the end of 1916 and 1918, respectively, with
results that coincided with those of the first year. A further report on this study will appear in due time. .
J. G.)
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Farm, near Jackson, Miss., between February 4 and November 1,
1915 (Goldberger and ‘Wheeler, 1915; Goldberger, 1916; Goldberger
and Wheeler, 1920). Of 11 men subsisting on & diet consisting of
maize, wheat, rice, and pork fat with sweet potatoes, sugar, and
some green vegetables, not less than 6 developed clearly marked
evidence of pellagra at the end of 54 to 6 months; while of a large
number of controls living under poorer hygienic conditions and work-
ing harder, but subsisting on a different diet, none showed any
evidence of the disease.

Thus, the results attained by the end of 1915 clearly showed the
controlling influence of diet in both the prevention and the causation
of the disease.! _Accordingly, with the view of developing as broad
a basisi as possible for the eventual formulation of practical measures
of control, it was planned during the winter of 1915-16 to supple-
ment these (in part epidemiologic, but chiefly experimental) investi-
gations by a study, in different types of industrial and rural com-
munities, of the relation of factors of a dietary, sanitary, and economic
character to the incidence of the disease.

For various reasons it was decided to begin with a study of condi-
tions in cotton-mill villages, these villages representing one of the
types of communities in which pellagra was believed to be more than
ordinarily prevalent. The study was begun in the spring of 1916
‘and is still in progress. At this time we desire to report the results
of the first year’s work with respect to the relation of household diet
to the incidence of pellagra. Some of these results have already
been presented in a prevmus paper (Goldberger, Wheeler, and
Sydenstricker, 1918).

II. REVIEW OF THE STUDIES OF OTHER WORKERS.

Before going on with an account of our work, it seems desirable to
review the studies of other workers in this field. An examination of
theliterature bearing on the relation of diet to pellagra would involve
practically all of the very voluminous literature of the disease and
would be beyond the scope of the present paper. We propose to
confine ourselves, therefore, to a consideration of those recent studies
which may be regarded as in some sense comparable to our own,
particularly as it is planned to consider the etiology of the disease in
a separate paper subsequent to the pubhcatlon of the results of the
series of studies of which the present is a part.

To Grimm (1913) would seem to belong the credit of the first
attempt at a modern, comprehensive, unbiased, epidemiological
study of pellagra. This study was carried out during the summers of
1911 and 1912 in various localities in Kentucky, South Carolina, and

K During 1916, Goldberger attempted without success to transmit the disease by a series of inoculations
in human volunteers, with blood, nasc-pharyngeal secretions, feces, urine,and desquamating epithelium,
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Georgia. The method followed was to visit pellagrous communities
and interview health officers and physicians, and with their assistance
data were collected by interviewing pellagrins, securing. reports of
cases and deaths and reports of facts and conditions pertammg to
the disease. '

Grimm reports that upward of 200 physicians were interviewed
and information relating to a total of 1,426 cases was obtained. He
himself visited 290 pellagrous houses and personally interviewed 323
pellagrins. He found that the collection of accurate and detailed
data on the subject of food used by pellagrins previous to the onset
of the disease presented insurmountable difficulties. The systematic
collection of information concerning the items of food most com-
monly used, kinds, sources, quantity, and quality hkad to be aban-
doned, as it was found that this information could be obtained in too
few instances. ‘‘In many cases it was impossible 'to get even a
meager account of what had been eaten, as the mentéry and powers
of observation of these people seemed extremely defective when the
character of their diet was inquired into, * * *’’ ~‘The chiracter
of the data secured did not, in Dr. Grimm’s opinion, warrant any
conclusions. So far as his gbservations went, however, no constant
difference was found to have existed between the diets of the pellag-
rous and the nonpellagrous members of the families. In the closing
remarks of the report of this pioneer investigation, Grimm states
that from his observations ‘‘the relationship between food and pel-
lagra seems to be & real one,” but gives no mdlcatlon of the evidence
on which this opinion is based.

In June, 1912, a commission (Thompson-McFadden), consisting of
J. F. Siler, P. E. Garrison, and W. J. MacNeal, began an elaboratel\
planned study in South Carolina, which has resulted in adding
materially to our knowledge of the dlsease We shall, in the present
connection, concern ourselves only with the part of their investiga-
tions dealing with diet.

The study of the first year (Siler and Garrison, July, 1913), extend-
ing from June 1 to October 15, 1912, carried ouf in Spartanburg
County, 8. C., was of a preliminary character. Their data were based
on ‘information obtained from statements of patients, physicians,
storekeepers, millers, and others. ‘“‘In order to determine the rela-
tive frequency with which the more important foodstuffs were used,
patients and their families were closely questioned as to how often
certain articles of food would appear on the family table, and with
regard to the patient’s particular fondness for any particular dish.”
This information was of a general nature and dealt with the habitual
dietary of pellagrins and their families. The tabulated data sub-
mitted by them for the year studied represent, it would seem, the
habitual dietary of the pellagrins occurring in three groups of the
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population of the county studied, namely, mill village, urban, and ru-
ral. Among the foods considered, it is interesting to note the finding
that fresh beef was not a staple article of diet of any of these groups
during the summer months. On the other hand, they report that
fresh fowl was used quite extensively during the summer months in
all three groups. The actual percentages of those using fowl, either
daily or habitually, are veported to have been as follows: Urban cases,
66 per, gent; rural cases, 65 per cent, and mill village cases, 41 per
cent, With respect to milk, it is reported that 72 per cent of the mill
village cases, 67, per cent of the rural cases, and 54 per cent of the
urban cases used this food either daily or habitually. The interesting
observation is also recorded that, in the locality studied, in contrast
to northern Italy, wheat flour is the principal breadstuff.

Summarizing the results of this study, the commission states that
“observations upon the habitual use of the more common foodstuffs
failed to discover any points of difference between pellagrins and non-
pellagrins in the county.” It does not appear, however, that the data
presented relate to any but pellagrins, and so it is not clear on what
this statement is based. They state further (S., G., and MacN.,
1914a) that careful consideration was given to the possible relation
‘of an insufficient diet to the occurrence of pellagra, and that they
are inclined to ascribe considerable importance to it, not as the sole
or essential cause of pellagra, but as a predisposing factor. They
state that the foods rich in animal protein, namely, meat, milk, and
eggs, although apparently used in abundance by a few individual
pellagrins in their series were, nevertheless, conspicuous by their de-
ficiency in many of the cases.

In evaluating the significance of this study one. ,wﬂl have to take
into consideration (1) the very general character of the data which
apparently related only to the diet of pellagrins, and (2) the absence
of any evidence of appreciation of the importance of the seasonal
factor in relating diet to the incidence of the disease. .

This study was continued by the commission during 1913, when
they undertook “a careful investigation of the dietary habits, not
only of pellagrins and their families, but also of all the remaining
population of the same class living under the same conditions, in
certain selected industrial communities.”” Data were secured for
each family by personal interview with a member of the family.
The investigators recorded the diet served in the family as a whole,
and each member of the household was considered as belonging to the
dietary group of his family. In obtaining the data, a record was
made of the frequency of use in the family of various foods, recog-
nizing 7 classes of frequency: ‘ First, daily use, which is self-explana-
tory; second, habitual use, meaning as often as twice a week on the
average; third, part time daily, which means daily use during certain
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seasons of the year; fourth, part time, habitually, or habitual use
during certain seasons; fifth, rarely, which means.used less frequently
than twice a week; snth part time rarely, and, seventh, never.”
In analyzing these data the population as represented ﬁrst by the
family as the unit and then by the individual as the unit was divided
into several groups distinguished from each other by the frequency
with which the particular food was used in the family, and then the
relative number of cases of pellagra in the different groups ‘was com-
pared. As the data related to family and not to the individual use
of various foods, the analyses, using the individual as a unit, do not
seem to us to have been permissible as involving danger 'of a confusion
of ideas, of which, indeed, there is repeated evidence throughout thé
report of this interesting study. Thus, in discussing the relationship
of the frequency of use of fresh meat to pellagra théy state that “in
the total population of the six villages the pellagra’ morbidity is
actua]ly highest in the group of 82 persons who uséd fresh meat
daily,” when all that could properly have been meant was that the
morbidity was highest in the group of households (cdmposeﬂ of 82
persons) who used fresh meat dally
They analyzed their data in relation to corn meal, fresh meat,
canned goods, milk, and eggs, and state that they found that the
theory that pellagra is caused by the excessive use of corn meal, or
that it is caused by a deficiency of fresh meat in the diet, was not
supported. On the contrary, it appeared to them quite certain that
in the population studied, those avoiding fresh meat contracted this
disease the least.! Similarly, the frequent, even daily use of fresh eggs
afforded no relative protection from pellagra. With respect to canned
goods they state that their study failed to discover any evidence that
the use of canned goods causes pellagra. From the analyses presented
on the use of milk it seemed to them “evident that in the whole popu-
lation those persons using milk daily contracted pellagra the least.”
*“In every one of the six villages [studied], the group using milk daily
showed a lower incidence than the average for that village, and the
group never using milk showed a higher incidence than the average.
The correlation is quite inconsistent in the groups using milk habit-
ually and rarely. The tendency toward correlation between the
occurrence of new cases of pellagra and the deficiency of milk in the
diet is nevertheless distinctly evident, on the whole, and suggests
that the use of milk (including buttermilk) as a food has some value
in the prevention of pellagra.” Summarizing this study, the commis-
sion states (S., G., and MacN., 1914b) that a “ house-to-house canvass
of the homes of over 5,000 people living in six endemic foci of pellngra
11talics are ours. It isinteresting to note in this connection that they state that the lowest morbidity

from peliagra was observed by them in the two of the six villages in which the local market sold fresh meat
throughout the year.
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failed to disclose any definite relation of the disease to any element of
the dietary.”

In evaluating the significance of this, as of their preliminary inves-
tigation, account must be taken of the fact (1) that the data are agam
of a very general character; (2) that there is no evidence of apprecia-
tion on the part of these workers of the importance of the seasonal
factor in relating diet to the incidence of the disease; (3) that the
data relate to fa.mlly, not to individual use of foods; (4) that the
term “pe]lagrm is not defined, leaving one in doubt whether, in
some of their analyses, this includes only active cases or whether, as
seems not 1mprobable, it also includes some quiescent cases; and (5)
that an error, the magnitude of which it is impossible to estimate from
the data publighed, probably entered as the result of the relative
mcompieteness, for the purpose of such study, of the pellagra inci-
dence data that is certain to arise unless cases are systematically and
continypusly - sought for by personal canvass (see also criticism by
Vedder,, 1916, p.,152). Finally, some account should perhaps also
be takep of their methods of statistical interpretation, best illustrated
in connection with the analysis relating to the use of milk. Here, in
considering the distribution of families according to the frequency of
use of this food, they point out (S., G., and MacN., 1914c, p. 357)
that the groups using milk ‘“habitually, rarely, and never’’ were well
represented, and that the percentage table (Table 82) suggests ‘“that
pellagra was, on the whole, somewhat less common in families using
milk daily.” .

The table they cite (Table 82) actually shows that the rate of inci-
dence for those families using milk rarely (13.6 per cent) was
practically identical with those using it da.xly (13:5.per cent), and
was therefore much lower than those using it habitually (22.5 per
cent), the rate for the latter group being but little below that for the
group using it never. This would seem to indicate that if the table
under discussion suggests anything, it suggests that pellagra was, on
the whole, somewhat less common in families using milk daily and
rarely than in those using it habitually, etc., a paradox which
would seem to point quite clearly to the need of extreme reserve in
attaching significance to such indications if, indeed, any significance
whatever can be attached to them.

A consideration of the relation of pellagra to diet was included in
a study by Jobling and Petersen (1916 and 1917) of the epidemiology
of the disease in Nashville, Tenn., during 1915 and 1916. During
the first year’s work, which was commenced August 1, 1915, “inquir-
ies were made of the patients and of their friends as to whether there
had been any definite change in the general character of food con-
sumed during the two years previous to the onset of the disease, and
whether there had been times during this period when they had not
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had sufficient food”. Of 320 white people, 14.4 per cent, and of 101
colored, 11.8 per cent are reported to have stated that there had beén
times during the two years preceding their first attack when they had
not had sufficient food. These statements, it is pointed out, had
reference to a deficiency of all foods, not of any particular constituent.
In only five instances, they report, were they able to obtain informa-
tion that there had been a definite change in diet for the worse during
the two years previous to the onset of the disease. In the remaining
instance the patients and their friends are reported to have asserted
that the food consumed had beeén the same or better in both'quality
and quantity than they had been accustomed to previdusly. -

"With reference to prétein, Jobling and Petersen state that of the
421 patients considered, 66.8 per cent gave histories which indicated
that they had been getting considerably more than 46:grams a day
They refer to the possibility that the deficiency in protein may be in
quality, not in quantity. This, they state, was posdible in'certain
cases; but in the majority of the patients they consrdered the diet
auﬂi(‘lently varied to make it improbable. - A i

In discussing the results of their study they state that “ the inhabi-
tants of the South consume excessive amounts of carbohydrates, and
fats,”” but no data on which this statement is founded are presented.
In considering the theory of a vitamine deficiency advanced by Funk,
and his suggestion that the disease might be prevented by the addi-
tion of vitamine-containing substances, such as potatoes, milk, butter,
fruit, ctc., they state that people in their section eat a great deal of
potatoes, fruits, and other green foods, both cooked and raw, during the
spring and summer. ‘It seems strange,” they remark, “if this theory
is correct, that péllagra should be rare in winter when green foods are
scarce, and so frequent in the spring and summer when green foods
and fruits are plentiful and cheap.” It is evident that these workers
have overlooked the significance of the strikingly similar seasonal
behavior of endemic scurvy in relation to the availability of green
foods and fruits—known prevéntives of the disease.

In weighing the significance of this study it will be noted (1) that
the dietary data are of a most general character, and (2) that, seem-
ingly, it is the judgment of the pellagrin, or that of his family, with
respect to the pellagrin’s diet, that constitutes the basic data, rather
than quantitative statements or actual records of food supplies or
of food consumption for a specific period or season of the year.

The second year’s study was an amplification of the first. Appar-
ently the method of inquiry of the patient or of his family with
respect to the pellagrin’s diet was continued. In the second: year’s
study it is stated that the pellagrins fell into two groups: One with
active symptoms, acute skin changes, etc., ‘“‘and one with chronic
symptoms, in which "the characteristic atrophy of the skin of the
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hands or feet, with oceasional diarrhea, or in which evidence of de-
generative changes in the central nervous system are apparent, cases
in which the disease process is more or less quiescent.”” In a certain
- number of cases, constituting in effect a. third group, this information,
it is stated, was not clearly obtained. Of the white cases, 42 per
cent of the males and 33 per cent of the females are reported to have
had active lesions, and 47 per cent of the males and 60 per cent of
the females were classed as “more or less quiescent” cases.. Their
exammers, “from questions and observations, reported that a defi-
clency in quantity probably emsted in 15 per cent of the whites and
in 28 per cent, of the colored cases.” Of 576 white pellagrins “90 per
cent positively denied any deterioration in either the quantity or
quality.of the diet in the years immediately preceding the first sttack
(which seemlngh' may have been several years before the date of the
survey), and only 18 per cent of the colored cases had changed their
diet in a,manngr, that would indicate a lowering of its value.”
Furthermore, “in order to obtain an accurate idea of the balancing
of the diet’”” statements were obtained ‘““as to the variety of the foods
consumed, their quantity, and an average daily menu.” ““In this way”’
they are able, they state, “to approximate in a fairly satisfactory
way the food value and the quality.” How the quantity of the food
consumed was actually determined is not described, but would seem
to have been by the simple statement of the patient or of-a member
of the family. What period this statement of food consumption
covered or the average daily menu represented, is likewise not en-
tirely clear; presumably it was either (1) for *the years immediately
preceding the first attack’” (which, in some instapces, must have
been several years anterior to the date of the survey), or (2) for the
current period at the time of the survey. In either event the as-
snmption of accuracy in such data would imply, in view of Grimm’s
experience, unusual powers of observation and surprisingly good mem-
ories in these people; furthermore, if these were statements of cur-
rent consumption, approximately 50 per cent of the menus were those
of “more or less quiescent’ cases—cases, that is, that from the point
of view of diet may be considered as possibly subsisting on a diet
favoring convalescence or recovery from the disease (see also p. 661).
A classification of pellagrins on the basis of certain diets designated
as high, medium, and low protein, and one on the basis of “ partaking
regularly” of certain protein foods, namely, eggs, meat, milk, and
legumes, are given. No definition of the phrase, “partaking regu-
larly” is-presented. From the chart in which the latter analyses are
presented it would seem that between 40 and 50 per cent of the white
female pellagrins and between about 25 and 45 per cent of the white
male pellagrins claimed to have partaken regularly of milk. Of
meat, apparently some 40 to 50 per cent of white female pellagrins
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and some 40 to 60 per cent of the white male pellagrins claimed to
have partaken regularly; while of the colored pellagrins some 35 b
65 per cent of the females and 50 to 70 per cent of the males claimed
to have partaken regularly of this food.

In estimating the significance of the reported results of this study,
note will be taken of the facts (1) that the data are of a very general
character, apparently uncontrolled statements of patients or: friends
covering an undefined period of the ““years” immediately preceding
the first attack; which itself may have occurred several years-before
the date of the survey, and (2) that the statements: of the quantity
of the foods consumed appear to have been made from memeory by
the patient or member of the family represented, and it.would seem, '
represented either an undefmed period preceding the first attack (in
some instances, a year or more anterior to the date of the survey) or
an undefined current period at the time of the survey; in the latter
cvent approximately 50 per cent of the menus would represent the
diet of more or less quiescent (conceivably convalescent-er recovered)
cases.

In closing our review of these interesting studies it may be worth
noting that in all of them the primary purpose seems to have been
the discovery of the cause of the disease; in contrast, our own
investigations have, from the outset in the spring of 1914, had as their
immediate objective the determingtion of some method of preven-
tion and control.- Such light as we have been able to throw on the
question of etiology hes been, in the main, incidental. This mode of
attack appecared to us preferable because of a number of considera-
tions, chief among.which were (1) the lack of conclusiveness of all
previous studies and (2) the promise of practically very valuable re-
sults by an indirect mode of attack, suggested by the. many striking
epidemiologic analogies to endemic scurvy and beriberi for which, it
will be recalled, methods of prevention and control were developed
long bhefore their ctiology was determined.

III. PLAN AND METHODS OF PRESENT STUDY.

In planning the study, with one phase of which the present com-
munication deals, it was our purpose to make as accurate observa-
tions as possible relating to the diet, the economic conditions, and
the sanitary environment of a population in which pellagra was
endemic, and to correlate the results with the incidence of the dis-
ease-in this population. In such study, account must be taken of
many factors which might seriously influence the character of the
results.- The importance of such factors as racial customs and hab-
its in affectmg diet, and season and locahty in aﬂ'ectmg food avall-
ability, is readily appreciated.

- More elusive, yet of equal fundamental importance, is the character
of the etiological conception of the disease, the relations of which it is
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proposed to study. Thus, v1tal differentes of method are involved
in the study of certain important correlations according as to whether
the diseasé is conceived of as of microbial (infectious) or of dietary
origin, and as to whether it is conceived of as a disease, the periodic
exacerbations or recurrences of which are or are not due to periodi-
cally repeated externally acting causes.

Accordingly, as will appear, in planning our study and in selecting
methods of analyzing our data, we sought, as far as possible, to
eliminate or minimize the effect of disturbing or confusing factors.
In spite of this, however, the indications afforded by our data must
be interpreted with caution.

Locality.—Seven cotton-mill villages s1tuated in the northwestern
part of South Carolina were selected for study. Four (4t., In., Sn.,
and Wy.) are in Spartanburg County, two (Se. and Ny.) in Oconee
County, and one (Re.) in Chester County. In selecting these locali-
ties we were influenced, in some measure, by the fact that they had
previously been studied more or less intensively by the Thompson-
McFadden Commission, with whose results we thought our own
would therefore be more directly comparable than if our work were
done elsewhere. A further consideration was that all these places
were readily reached from the city of Spartanburg where the United
States Public Health Service had already established a hospital and
laboratory for the clinical and biochemical study of pellagra.

Population.—The selected villages, quite typical of such communi-
ties, were of about average size; none had over 800 or less than 500
inhabitants. Each constituted a distinct, more or less isolated
community, surrounding or immediately adjacent to cotton-cloth
manufacturing plants, and each was composed practically exclusively
of the mill employees and their families. With the exception of a few
negro families which were not considered, all were white, and, with
hardly a single exception, of Anglo-Saxon stock born in this country
of American-born parents.

" The families of the mill officials, store managers, and negro employ-
ees were.not considered. The exclusmn .of these-families had the
drawback of correspondingly reducing the total number of families
available for study. The number thus excluded, however, was
relatively small, and thus unimportant. It had the compensating
advantage of leaving for study a group exceptionally homogeneous
with respect to racial stock, dietary custom, and also, we thought,
to economic status. Subsequent experience, however, has shown that
this last premise was not entirely justified.!

1 As compared with certain other classes of the general population, all of the mill-workers’ families in
the seven villages studied were on a distinctly low economic level; in this sense, therefore, they may be
considered homogeneous with respect to economic status. Among them, however, and thus within their
mm of income, quito marked differences in economic status were found to exist. These differences,

fni relation to differences in food supplies and in pellagra incidence, will be presented in a later
paper. .
165786°—20——2
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.. Pellagra incidence.—For the study of the relation of household diet
to pellagra, it is of fundamental importance to determine as com-
pletely as possible the household incidence of the disease. In order
to supply this vital need we adopted the expedient of a house-te-
house canvass. The search for cases was begun about the middle of
April, 1916, and carried on by one of us (G. A. W.) every two weeks
to the end of that year. So far as we are aware, this is the first time
that this expedient has been applied systematically and continuously
on so large a scale and over so long a period to the study of this
disease. .

At each canvass every family was visited and an effort was made.
to see and question all individuals in or about the house. At first
considerable reluctance was displayed by some of the people in
speaking of any condition which they believed or suspected to be
pellagrous; but, as we became better known to the village people, this
reserve in large measure disappeared, so that from time to time cases
were brought to our attention which might otherwise have escaped us.

In order to see as many as possible of those at work in the mill
(i. e., not at home at the time of the canvass), the time of the canvass
was so varied as to utilize more or less of the lunch hour and Saturday
half-holidays in different villages and in different sections of the same
village in rotation. At each visit inquiries were made as to the
health of absent members of the houschold and as to the existence
of any suspicious illness or condition in the village, particularly in
members” of neighboring - households. Reports regarded as sug-
gestive were investigated; at times trips to the mill were made for
this purpose.

Information with respect to the occurrence of cases of pella.gra was
also sought from local physicians. Although we believe we enjoyed
the full cooperation of the local medical profession, the number of
cases coming to our attention in this way formed a very small pro-
portion of the total recorded by us. This is inter%ting as indicating
that but a small percentage of cases occurring in any season come
to the attention of a physician.

Criteria of pellagra—Only patients with a clearly defined, blla.ter-
ally-symmetrical dermatitis were recorded as having pellagra. .
the course of the canvass, cases with manifestations more or less sug-
gestive of the disease were encountered from time to time but, in the
absence of a clearly marked bilaterally-symmetrical eruption, were
recorded at most as ‘‘suspects”’ and are excluded from present
consideration. We think it important to invite. attention to what,
for the purpose of this study, constituted pellagra. The criterion
adopted is in harmony with conventional clinical requirements; but
we believe that it operated to exclude some cases without or with only
poorly defined eruption that might properly have been included.
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-Practically, this was of importance only with respect to those instances

that escaped notation as ‘“‘suspects.”” Households of which such indi-
viduals were members, unless they also included-‘‘suspects” or cases
with eruption, would, as a consequence, appear in our records as non-
pellagrous and thus in some degree constitute a disturbing element
in the study of the diet of this class of households.

The classification adopted is not without importance in another
‘connection. W& (J. G. and G. A. W.) have been increasingly
.impressed by the suspicion that, as conventionally defined, pellagra
probably includes at least two commonly related (what for want of a
‘better term may be designated as) syndromes; namely, (1) the
‘syndrome that is comprehended by the phrase ‘pellagra sine pel-
‘lagra,” and (2) the dermatitis, or pellagra without or with only very
‘slight other manifestations. According to this idea both syndromes
.are dependent primarily on a faulty diet; but the factor, complex of
-factors, or balance (whatever it may prove to be) constituting the
fault responsible for one is essentially distinct though probably very
.closely related to that responsible for the other.! The chief basis
-for this suspicion is the fact, many times observed by clinicians, that,
von the one hand, the syndrome without eruption frequently occurs
-and recurs and, each season, may persist for months without recogniz-
~able eruption, and, on the other, that the eruption frequently occurs
without or with only very slight other manifestations. The major
portion of all of our cases belongs in this latter class. :

1In relating pellagra incidence to dietary conditions all active cases
were considered without regard as to whether they were first or
recurrent attacks. So-called inactive or quiescent cases—that is,
individuals who had had the disease in a previous year, but during
1916 presented no eruption or evidence sufficient to be classed as
-“‘suspects’’—were placed in the group of nonpellagrins. For if it.is
conceived that diet plays a rdle in pellagra in some sense analogous
“to that played by it in scurvy or in beriberi, then it must be recog-
nized that the assumption of “once a pellagrin always a pellagrin,”
implied by considering ‘“‘inactive” cases as pellagra, may be as
“erroneous as would be a similar conception in relation to beriberi or
scurvy. In other words, the freedom from recurrence in pellagra
must be recognized as possibly due to the same cause as that responsi-
ble for the like phenomenon in beriberi or in scurvy, namely, a
‘change in diet. It follows, therefore, that to attempt to relate the
diet of the household of such an individual to pellagra, as would, in
effect, be done if quiescent were classed with active cases, carries
with it possibilities of error and confusion such as would arise if we

" 1 Ofinterest in this connection is the suggestion advanced by Goldberger and Wheeler (1920) that the site
of the initial skin lesion in pellagra is bound up with a specific quality of the diet and that thelatter differs
4n some essential detail with differences in Jocalization of the initial dermatitis.
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were to attempt to associate with beriberi or scurvy the diet of one
who once had had one or other of these diseases but who now pre-
sented but residuals, stigmata, or sequel® of such attack.

Onset, of attack.—The date of the appearance of the eruption was
assumed to mark the onset of the attack. This date could be fixed
fairly accurately in most adults, but was frequently rather difficult
of determination in children, for it often happened that in them the
existence of an eruption was not recognized until attention was
called to it in the course of the canvass. In such instances the date
could frequently be placed as within the period of the immediately
preceding two weeks by the fact of the absence of the eruption at the
date of the preceding examination; or, in the event of the individual
not having been seen at the immediately preceding visit, the date
could, as a rule, be placed as falling within the preceding four wceks.
A definite date, however, so far as possible, was always assigned, even
in such instances. In selecting it the appearance and stage of the
eruption, with such other circumstances as the history of the case
might bring out, were used as a guide. In general it may be said that
in the vast majority of our cases the date of ‘“onset” is probably
correct within less than a week, and in practically all cases it may be
said that the eruption appeared ‘“‘not later than’’ this date. It is
possible that some of the cases recorded as oceurring late in the year
were really relapses, the eruptjon in the early part of the year having
escaped our observation. ' ’

It is recognized that in assuming that the appearance of the erup-
tion marks the onset of the attack of pellagra a certain error is
involved. In many of our cases a definite history of symptoms ante-
dating the eruption was obtained; in much the greater proportion,
however (children for the most part), such history either could not
be elicited or it was so vague as to be of no value in fixing the date
of onset. In the latter event the assumption that the first appearance
of the eruption marks the onset of the disease wzs, therefore, practi-
cally unavoidable. For the sake of uniformity and in order to
climinate any possible bias, this rule was adopted and applied in all
cases. It follows, therefore, that our ‘‘date of onset’” should be
interpreted as indicating that the attack began “not later than”
that date. A :

Assignment of cases to households.—As a considerable proportion of
the population of any mill village is of a transient character, and as
much of the pellagra occurs in this class, some rule was necessary for
assigning cases to households and villages.

From the point of view that diet is the primary controlling factor
i the causation of the disease, it may be assumed that a minimum
of several months is required in a previously normal person before
the disease manifests itself in recognizable form. During such a
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pa‘riod an individual (boarder) may have lived in & number of house-
holds in succession in the same or different villages, the diet in all of
which may have been equally contributory to the eventual develop-
ment of the disease. On the other hand it is conceivable that, at
the time of the development of the dermatitis, the individual may be
living in a household the diet of which is not or is no longer
pellagra producing, i. e., a diet which is not responsible for the
‘attack, and which indeed, given a sufficient time, may favor recovery
from the attack.

'Our studies had taught us that in the average case very definite
‘clinical improvement may be.observed after about 10 days or 2
weeks on an appropriate diet. It seemed to us reasonable to assume,
therefore, that, in most cases at least, the progress of an incipient
‘case to full development (of the eruption) would be halted and the
dermatitis prevented from appearing after, say, 30 days of a suitable
diet and, as a corollary, that the fact of a case developing might be
interpreted as indicating that the diet during at least the earlier
_part of the immediately preceding period of 30 days had been of a
relatively poor quality and might be studied in relation to the disease
“as a pellagra-producing diet! Accordingly a case was assigned to a
‘household only if the individual had been a member of that household
for not less than 30 days immediately preceding the beginning of the
attack. In practically all instances, however, the pellagrins had
‘been members of their respective households all their lives and may
be assumed to have been living under the conditions of the same
‘household, so far as diet was concerned, during the entire spring of
1916 or longer.

Season.—In order that dietary data may properly be related to
‘pellagra incidence, it is clearly necessary that they be representative
‘of the season immediately anterior to the greatest incidence of the
‘disease; that is, the season when, more than at any other time, the
diet, if it has any relation to the incidence of the disease, may be
expected to be distinctively pallegra producing, just as it may rea-
sonably.be expected that the diet at the season immediately anterior
to and coincident with the rapid decline in incidence and the clinical
improvement of active cases, is distinctively pellagra preventing.
Curiously enough, in no previous study of which we have knowledge
has this vitally important seasonal factor been given due recognition,
and we venture to suggest this, along with the very general char-
acter of the data and the inclusion of “inactive” qalescent”
cases, as among the most important contributmg elements in
the failure of previous American workers to discover any definite

- 1 We have here a source of possible confusion and error in that it is conceivable (indeed probable) that a
diet just sufficient for maintenance may still be somewhat lacking in that which is necessary to prevent
the progress of an incipient case (especially when well along in its development) to a confirmed attack.
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significant relationship between diet- and the. incidence of the
1- .‘ . " - ..

Such statistics of pellagra morbidity as werc available indicated
that the height of the seasonal curve of pellagra incidence in the
southern States began in the late spring and reached its peak in June.
In accordance with the principle enunciated in the preceding para-
graph, it seemed permissible to assume that the distinctively pellagra-
producing dietary season began sometime in the late winter or early
spring and continued up to or possibly somewhat into June. The
period actually selected for which dietary observations were made by
us extended from April 16 to June 15. Cooperating to fix the limits
of this period .was the circumstance that we found it impracticable
to organize and begin the collection of dietary data sooner than
April 16, nor could the available personnel complete the collection of
the desired data before June 15. The accompanying graph (Fig. 1)
shows the relative position of this period with respect to the monthly
incidence of pellagra as subsequently actually found' in the seven
villages studied in 1916. ,

It will be seen that the selected period coincides with the steepest
portion of the up-curve of pellagra incidence. It may be noted also
that the incidence of the disease dropped very sharply in July, sug-
gesting that the diet of an increasing number of families may be.
regarded as having been pellagra preventing for some time during
the month of June. The possibility must, therefore, be kept in mind
that the portion of the selected period extending into June may no
longer have been fully representative of the pellagm—prqducmg
dietary season.

Dictary date.—Our data with respect to diet relate to households
and do not indicate any difference that mighthave existed, and in
all probability did exist, in the diets of the individual members The
ideal procedure, it might seem, would be to secure a record of indi-
vidual consumption. This has been the procedure frequently adoptetl
in previous studies. The practical difficulty, however, of securing an
accurate statement of individual consumption from a sufficiently
large number of individuals for a period sufficiently long to be fairly
representative of the pellagra-producing dietary period seemed to us
so great as to preclude its adoption. Of necessity, therefore, we
adopted the household as the unit, assuming that with a knowledge
of the diet of a considerable number of them the outstanding char-
acteristics of the diet of groups of households would be suggested,
in a general way at least, when classified according to the occurrence
or nonoccurrence of pellagra, economic status, or other basis.

1In the study ofthemdividualeasethnsseesomlfactormrehtiontothztlndividmlattsekismtoo
commonly overlooked. In relating the diet of the individual to a particular attack, attention should’
primarily be given to the diet of thepeﬁodottwoorthreemmthsimmedimlymmmd
the attack,
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- +As it was manifestly impracticable to secure a record of the com-
plete food supply of each household for the entire period selected as
the pellagra-producing season, it was necessary to content ourselves
with a record for suth portions of the selected period as might

SEHSONﬂL INCIDENCE OF PELLAGRA
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properly be assumed to be fairly répresentative of the whole, and for
whi¢h an accurate record would be practicable. For these reasons
and because nearly all of the households purchased the great bulk of
their food supplies at semimonthly or more frequent intervals, a
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15-day sample or cross-section period for which a-record of the diet
of each household was to be secured was decided upon as meetmg
the exigencies of the situation.

Information with respect to diet was secured by arrangmg with
the principal stores at which the families dealt, for a record to be
kept for us of every purchase of food by mill workers and members
of mill workers’ households during a specified 15-day period. Imme-
diately at the close of such period trained enumerators, under the
immediate direction and supervision of one of us (E. S.), were sent
to the village to ascertain the composition of each household with
respect to the age and sex of the individuals included during the
period, to secure information relative to the economic status of the
family, and to determine the quantity and value of the articles of
food obtained from sources other than the stores where purchase
records were secured. Such articles included those produced at home
or given to the household, those purchased from neighbors, from
farmers and hucksters, and from all other sources. With the excep-
tion of fresh milk and, to some extent, butter, eggs, and fresh meats,
very few of the articles of food came from sources other than the
stores. The great majority of the households dealt almost altogether
at the stores at which purchase records were kept. :

As it was not feasible with the limited personnel available to cover -
all seven villages in the same 15-day period, the record of the food
supply was secured in successive periods, as follows: Forvillage Sa.,
April 16-30; villages At. and Sn., May 1-15; villages Ny. and In .
May 16-30; and villages, Rec. and Wy ., June 1-15.

With rare exceptions such information as it was necessary to obtam
from the households was given willingly and frankly by the infor-
mants. Care was taken to secure the information from the house-
wife or other responsible member. The simple household economy:
prevailing in the households aided the enumerator in securing replies
to the definite queries made, which gave very distinct impressions
of accuracy in all except a comparatively few instances. The ques-
tionnaires or schedules, as soon as they were filled out and completed
from the purchase records, were scrutinized carefully, and mmsmg
data, apparent inconsistencies, and indefinite entries were in all
cases rectified as far as possible by further visits to the households
within a few days. All completed schedules on which the data
for any reason appeared to be of doubtful accuracy were discarded.
Thus, where the informant was uncertain as to the amount of an
artiole or articles of food, or where it appeared that the informant
was unable to make accurate statements, the condition was noted °
by the enumerator and the schedule for the household discarded.
Likewise, a schedule for which the store record was for some reason
incomplete would be discarded. In a few instances where the data
were incomplete or indefinite in relation to one or two articles of food,
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the schedule ‘was utilized for the other items. In general, however,
the practice was to seleot for final consideration only those completed
schiedules which appea.red to be reasonably accurate from every
point of view.

As has been stated, our dietary data are assumed to be samples of
the food supply of the pellagra-producing season, so that the limita-
tions upon the representativeness of samples in general apply in a
measure to these data. The principal limitation lies, of course, in
the fact that the record of the use of a given article of food during
the 15-day period may not be fairly representative of its use during
the entire season of which the 15 days’ record is assumed to he a
sample. The importance of this limitation is greatly minimized,
however, for several reasons. One is that the food supply of the,
population studied was made up largely of a few principal articles
of food which were purchased _regularly and by practically every
household. These staple foods constituted what may be-termed the
“basic’’ portion of the diet of all or nearly all households. Other
foods entered into their diet as variables, appearing in the diet of
some households and not at all or in much less degree in others. It
is with respect to these foods that the “sampling’’ method might have
proved inadequate; but certain conditions existed which, we believe,
largely eliminated the possibility of serious error.

The most important of these variable foods were milk, meat, fruit,
and vegetables. Milk appeared in the food supply of a household
either regularly or hardly at all for the reason that being almost
altogether home-produced or purchased from a cow-owning neighbor
the supply within certain limits was fairly constant for the milk-
consuming households. - Meat, particularly fresh meat, was used at
fairly regular, though in different households at varying, intervals
during the season when available. With respect to fruit and fresh
vegetables it is to be noted that practically the total supply of these
was purchased from stores, the period being too ea.rly for home-
‘produced foods from the summer gardens and the spring gardens
yielding but small quantities of onions, lettuce, and greens, and these
for only a minority of the households.

The statement of the average quantity of the foods constituting
the household supply seems to us therefore to be fairly representa-
tive of the importance (quantitatively) of the individual food at that
season.

Some irregularities in the data for households when considered
without regard to locality necessarily were caused by the gradual
change in the availability of certain foods during the two months
from April 16-June 15. For example, in the households surveyed for
the period June 1-June 15, fresh vegetables were a more important
article of diet than in the households surveyed for the period April
16-30. The contrary was true of eggs, the supply of these becoming
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smaller and their prices increasing in-the latter part. of May and in
June.

It is to be emphasized that our dietary data are not records of
consumption but, rather, records of household food supply for a
15-day sample period Since, however, but few of the households
purchased in quantities large enough to constitute a supply for more
than a 15-day period, the data, for practical purposes, may be con-
sidered as records of consumption plus refuse and waste. The excep-
tional households were usually the small ones, and the articles
purchased in quantities larger than the ordinary were staples, prin-
cipally flour and cornmeal and occasionally lard and s1rup This
should be held in mind, for, although we attempted to minimize
irregularities from this source by using averages of as large groups
as possible as a basis for comparison, it is probable that in some
instances they have not altogether been eliminated.

In the computation of these data, the supply of any article or
group of articles of food obtained by a household or group of house-
holds has been expressed in quantity per adult male unit, the Atwater
(Atwater, 1915, p. 33) scale of food requirements for the sexes at..
different ages being used for the purpose. The factors selected were
on the basis of adults “at moderately active muscular work.’”” .

The results of recent studies suggest that some modifications of
this scale should be made, particularly with respect to males be-
tween the ages of 12 and 16. Such modifications, howeyer, would.
not have affected materially the results presented in this report
except that because of the age distribution of the population in the
various groups of households considered, the tendency of the modifica-.
tions would have been to make the contrasts between the groups
somewhat more sharp. Such contrasts as our analyses bring out
are, therefore, all the more s1gmﬁcant

In analyzing our data our aim has been to ascertain (1) such. out-4
standing differences as might exist between the diets of households
in which no pellegra was observed and the diets of those in which
one or more cases occurred, and (2) to test the sigmﬁcance of the
differences thus found by determining the vana.tlon, if any, in pellegra
incidence among households having varying supplies of certain single
foods and groups of foods. :

1 The following was the scale used:

Equivalent “adult|| ~ . Equivalent ‘“‘adult
male units.” . male units.”
Age. . Age.

Male. | Female. Male. | Female.

Adult OVer I6)............... 10|  0.8001000.eeieeeeeneneeei} - 0.00] 0.0
.90 .80 || 6-9 ; . .50 g

.80 .70 || 25 : .40 .40.

.70 .60 - .30 .30
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Iv. COMPARISON OF DIETS.

(a) Nonpdlagrous versus pellagrous households.—With the view of
ascertaining in what respect, if any, the diet of households in which
no pellagra was observed differed from that of households in which
one or more cases of the disease occurred, we began with a general
comparison of the average diet of the nonpellagrous with that of the
pellagrous households of the villages studied. This is pr&sented in
Table I.!

Tanie I. —Approximate average daily supply of various foods during a 15-day period,
between Aﬁr 16 and June 15, 1916, comi:tred for nonpellagrous houscholds and house-

holds in whick pellagra occurred dunng the year 1916 1n 7 cotton-mill villages of South
Carolina.
Average suppl T
s adult malg puiutpfn Ratio of
‘ ) grams per day. supply of
~ - Article of food. ellas
H(txustei‘holds, Hgﬂmeg;;ds pellaggg;ls
) not atfected ec
with with households.
pellagra.2 3
Meats:
J 3 T 2.7 15.2 0.57
Cured (lean). 2.4 16.3 .
; I
Wk " : :
......... 517.6 223.5 .43
2.9 1.5 .52
Butter......... 3.7 2.3 .70
Cheese.. .. 2.5 .5 .20
Pork (salt) 51.0 64.0 1.28
Lard and 1ard subStitutes_ ... ..ooveeeninnie e aeee e aeaen.s © 480 41.7 .87
320 3.4 1.07
5.0 1.7 .34
420.4 363.6 .86
14.2 12.4 .87
152.8 158.8 1.0¢
5.3 11.2 2.11
6.1 10.4 L70
5.2 —4.1 77
12.3 4.1 .33
5.1 2.0 )
51.0 42.3 .
36.2 3.7 . g
29.7 18.0 .61
9.6 6.2 .65
18.9 16.6 .88
71.9 9.3 1.38
5.9 2.8 .47
5.5 2.3 .42
47.1 35.3 .7
18.5 18.4 .99
Jellies and jams. 7.7 9.9 1.29
All other foods (cost incents). ........ccoceeueieenniaiiienneacaennan 3.6 3.1 .86

explanation of the articles and groups of articles of food in this and succeeding tables is presented

in t.he Appendix.
hgusehold.s of 2,769.3 adult male units. Data were avadable for the followmg number

ol adnlt male units fot articles of food spec;ﬁed Fresh meats, ,760.2: canned meats, 2,771.8; fresh milk,
2,604.2; butter, 2,775.3; Irish and fresh swee! pomtoes, 2,764.7; salt pork 2,742.6; lard, 2,765 l, green vege-
tables, 2,764.9; dried fruits 2,150, canned frut 1.

3 51 ‘households eompoaed of 288.9 adult male units. Data were available for the following number of

t male units for the articles of tood specified: Cannéd meats, 286.4; fresh milk, 256.7; butter, 274.2,
4 Exclusive of canned string beans.
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A glance at this table at once discloses decidedly suggestlve differ-
ences in the food supply of the two groups of households the average
supply of most articles of food bemg decidedly lower in the diet of
the pellagrous households than in that of the nonpellagrous The
significance of these differences is obscured and the value of this
general comparison is materially affected by certain circumstances,
not previously considered, relating to the character of the data pre-
sented in the foregoing table Thus, some households for which-we
secured food records moved away soon thereafter and so passed from
observation. Such might appear to have been free from pellagra,
when, in reality, one or more cases may have developed shortly after
passing from observation. This, obviously, might also be true of
individual members of those households that remained under obsér-
vation. The moving of individual members of households was very
slight in the case of boarders who were not members of the families.
The fact, however, that among boarders who remained, as well as
among the members of families which had boarders (not members of
families) and which had an income from this source, practically" no
pellagra occurred, would appear to reduce this possible element of
error in pellagra incidence to a negligible quantity.

Again, by restricting the diagnosis of pellagra to cases presenting : a.
definite eruption, cases with poorly defined eruption, and cases clini-
cally pellagra but without eruption were, as previously stated, not in-
cluded as such, but, when noted, were de51gnated 51mply as “sus-
pects” so that someé of the households appearing in our records as
nonpellagrous should perhaps more truly have been classed as pella~
grous. Another element of error which, like the preceding, would
lead to the inclusion of some, probably very few, households as non-
pellagrous, that were in reality pellagrous, arises from the fact that
some few cases may have been, and probably were, unavoidably missed.

Finally, and perhaps most important of all, there is to be noted the
circumstance that in a few of the households classed as pellagrous the
pellagra occurred later in the year, that is, at a considerable time after
the “sample” period. In these it is manifestly possible that the diet
records were not representative of the conditions in the penod imme-
dlately preceding the onset of the attack. Aceordingly, in order to
minimize these possible sources of error we have included in the
comparisons about to be presented only those nonpellagrous house-
holds which continued under observation from April 15 to October 1,
1916, and in which no one with SllsplClOllS symptoms was observed, and
only those pellagrous households in which one or more cases of
pellagra with clearly defined, bilaterally symmetrical dermatltls
occurred before August 1, 1916.

(0) Nonpellagrous households of lighest income versus pdlagrcms
households, each with at least two cases.—In order to bring out possibly
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significant differences in the diets of nonpellagrous and those of
pellagrous households as definitely as possible, not only must the
various possible sources of error affecting the data be eliminated, or
at least minimized, but so far as may be, the diets to be compared
should be those of households of as markedly contrasting pellagra
incidence as- the available data afford. With this in mind, the com-
parison that next suggested itself was that between the food supply
of nonpellagrous households of the highest income class and that of
pellagrous households in each of which at least two cases of thedisease
were observed.

" By restricting the group of nonpellagrous households in this com-
parison to those of the highest income not only have we a group in
which no pellagra was actually observed, but it is also one in which,
by reason of the economic factor, the chance of the occurrence of the
disease in the first place may be considered to have been relatively at
aminimum. It is a group, therefore, that actually is more nearly free
from pellagra, or the chance of its occurrence, than any other in-
cluded in our study, and, accordingly, the diet of the group may be
regarded as being more surely pellagra preventive, or having a wider
margin of safety, than that of any other of our household groups.

Similarly, by restricting the group of pellagrous households to those
having at least two cases each, the possible error arising from consider-
ing as associated with pellagra the diet of borderland households or
that of a household in which a case developed as the result of indi-
vidual dietary eccentricity is belicved to be minimized, as the chance
of two cases arising in a household under such circumstances may be
regarded as negligible. The average food supply of this group of
pellagrous households may therefore be regarded as more closely ap-
proximating a pellagra-producing diet than that of any other of our
groups.

* In comparing the food supplies of these two groups, then, we are
comparing a sample of what may be regarded as a relatively highly
‘preventive diet with a sample closely appronmatmg a surely pellagra-
producing one. The comparison is presented in Table II. By refer-
ence to this table it will be seen that here, as in the general compari-
son between the diet of all our nonpellagrous and that of all our
pellagrous households, shown in Table I, the food supply of the non-
pellagrous appears decidedly more hberal than that of the pellagrous
households.

In this connection it must be noted that while the nonpellagrous
households in the present comparison are all of the highest income
class (from $14 to about $20 per adult male unit per 15-day period),
the pellagrous households all fall in the lower ranges of income—in
fact fully three-fourths of them helong in the lowest income class
studied by us (less than $6 per adult male unit per 15-day period).
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While, therefore, it may be, and, as we shall see, actually is-the case,
that the greater liberality .in the food supply of .the nonpellagrous
households is (in some measure at least) significantly related to.their
freedom from pellagra, before this may be properly assumed the
influence of the marked difference in economic status of the house-
holds of the two groups must be eliminated, for it may well be that the
greater liberality in supply of the nonpellagrous groups is simply a
reflection of their decidedly better economic status.

TaBLE I1.—Approrimate average daily supp of vanous Joods a 15-day mod
between Apr. 16 and June 15, 1916, compar or non hous%lda with
incomes and households in which 2 or more cases of a occurred during the pemod
 March~-July, 1916, th seven cotton-mill villages of Sout Carolina. :

Average suppl. ]
i e B
gramms per day- Ratio of
supply of
Article of food. Higher- ofls
M P s
o .
et
pellagra.l )
48.9| 16.3 0.3
54.0 8.1 15
25.1 15.7 .63
69.5 3L.1 .45
379.3 126.9 .33
475 1.8 .40
27.2 11.2 .41
Cheese..... 3.6 .2 .06
Pork (salt 38.6 65.2 | 1:69
Lard and lard substitutes......... tessoenccaccnsmcensctosnasoonannns 52.8 34.7 .66
Peas and beans: h '
Drig -31.1 .1 1.10
12.1 1.6 .13
445.4 351.5 .79
18.1 9.4 .52
127.1 144.3 1.14
9.4 2.2 .85
1.5 .3 .55
4.5 5.5 1.2
3.7 |~ 34| A1
9.1 . 00 .00
90.6 57.4 .68
56.2 19.9 .35
4.3 10.1 24
9.7 9.5 .98
37.4 15.7 .42
48.9 53.1 <«1.00
Sweet (Fresh) 7.9 3.9 .49
Sweet éCanned 7.9 3.1 °.39
Sugar...ccceeeeecenncnaee. 55.6 32.0 .58
5111 + TR . 7.9 22.6 2.86
Jellies 8Nd JAIDS........uueeeoeeccecocenccrancccncncseccssecs cocecons 10.9 6.0 .85
Allother foods (oostincents) ....................................... 1.7 .9 ‘.53
60 households composed of 209. 4 adult male units.
N i 22 households compooed of 117.5 adult male units.
- 3 Exclusive of canned string beans.

(¢) Nonpellagrous households of lowest income versus - pellagrous
households, each with at least two cases.—In order to eliminate the in-
fluence of the economic factor from consideration, the' nonpellagrous
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households must be of the same, or at least of no higher economic
elass than those of the pellagrous group, with the diet of which that
of the former is to be compared. This requirement is believed to be
fulfilled by comparing with the diet of those of our pellagrous house-
holds in each of which at least two cases occurred, the diet of the
nonpellagrous households of the lowest income class. For, as has
already been pointed out, all of the households of the former group
belokg in our lower income classes—fully three-fourths, indeed, fall-
ing in the lowest—the same class, that is, as that in which this non-
pellagrous group belongs. The two groups may therefore be re-
garded as rather close together economically, or, if anything, it is
the pellagrous group that has a slight advantage. Consequently,
any greater liberality in the food supply that the nonpellagrous may
be found to have can not be attributed to a better income status.

. This comparison is presented in Table ITI, examination of which
shows that here again, as in the preceding comparisons, the non-
pellagrous appear to have a distinctly more liberal food supply than
do the pellagrous households.

In connection with a detailed examination of the differences sug-
gested by this comparison it will, we believe, be helpful to consider
also the average food supply of the pellagrous households of our
Jowest income class. This group differs from the group of pellagrous
households with at least two cases each 'in thls, that some of the
former households have but one case, that is, possibly borderland
households, and all of the group are in the lowest income class. It
may be assumed, therefore, that the average food supply of this
group does not represent quite as close an approximation to a
pellagra-producing diet as that of the group in each household of
which at least two cases of pellagra occurred. In other words, we
expected to find that the diet of this group would be somewhat less
removed from that of the nonpellagrous households than was that of
the pellagrous households each with at least two cases. The differ-
‘ence actually found, however, was, as will be seen, rather slight.
Accordmgly, for purposes of further study we have brought together
in Table 1v the diet of these 3 groups and, in order to fac1htate com-
parison between them, also that of the nonpellaarous households of
highest income. The diets of the pellagrous households here pre-
sented are, so far as known by the authors, the first in the literature
giving a detailed quantitative statement of the approximate average
supply for a sample period of the season immediately anterior to or
coincident with the sharp rise in the seasonal incidence of the disease.

For the sake of simplicity of reference, the diets will be designated
as No. 1, No. 2, No. 3, and No. 4, and the corresponding household
groups wxll be smlarly dlstmgulshed Diets No. 1 and No. 2 are
thase of the nonpellagrous, No. 3 and No. 4 of the pellagrous house-
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holds. Of the diets of the. nonpellagrous groups,: No. 1 is that. of
“households of the highest of our income classes, while No. 2 is that
of households belongmg to the lowest class. Of the diets of the pel-
lagrous groups, No. 3 is that of households having one or more cases
each, while diet No. 4 is that of households with a minimum of two

TaBLE 1II.—Approzimate average daily supply of varwus foods during a 15
between Apr. 16 and June 15, 1916, compared for nonpellagrous house%o -d% west
incomes end houscholds in which 2 or more cases of pellagra_occurred during the: period
March-July, 1916, in seven cotton-mill villages in South Carolina.

Average suppl
- adult malg pulyﬁt,pg
grams per day. Ratio of
supply of
Article of food. P
Nonpella- m to non-

- irous with h olds.

owest in- jorlty thh

comes.! | lowest in-

comes.?
19.9 16.3 0.82
11.8 8.1 .69
10.6 15.7 1.48
38.9 31.1 .80
554.0 126.9 .2
- 2.3 1.8 .78
30.2 11.2 .37
Cheese..... 2.0 - .21 - .10
Pork (sal ) 50.7 65.2 L7
Lard and substitutes 37.1 34.7 9
Peas and beans:
D - 3.4 4.1 1.09
1.8 1.6 .89
398.6 351.5 .88
10.3 9.4 .01
164.9 144.3 .88
6.6 5.2 .76
3.5 - 6.3 1.73
5.4 - 5.6 1.02
" 6.6 3.4 .52
4.1 0.0 .00
3.9 57.4 1.70
32.9 19.9 .61
21.1 10.1 .48
9.7 9.5 98
14.5 15.7 1.08
63.7 53.1 .80
gwee:. étresh‘)ad) g} . %9 ig
weet (cann

.............. 38.6 32.3 83
sirup............ 8.6 2.3 2.63
Jellies and jams. ceecescsctencescescnscccsccccsscascrnsrsassiT 4.2 6. 143
All ot.her OOGS. ..unnieeeeiiiceecccacceaecacsaacccacncanaannnn 15 .9 "o T3

1184 households composed of 730.7 adult male units.

222 households composed of 117.5 adult male units.

3 Exclusive of canned string beans.
cases each. As has already been stated, economically the group
with diet No. 3 is of the same low class as that with diet No. 2, and
of the households constituting group No. 4 fully three-fourths are
not only of the same class as are groups Ne. 2 and.No. 3, but actually
constitute part of Group No. 3.
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- An examination of Tables IV and V.and the accompanying graph
(Fig. 2) discloses the same gross differences in supply that have
previously been referred to. The large number of single articles,

TABLE IlV —Approzimate average dazlg ply of various articles of food for groups of

and of pel in  seven cotton-mill villages of
Stmth Carolina during a 15-day period between Apr. 16 and June 15, 1916.
Average daily supply, lﬂ grams, per adult male
unit.
N Households whose
mwmm half month’s income
householdg| Pper adult male unit | Households
Article of food. whosehalf | Was less than $6. in which
month’s at least
e A
male Ol
| Notaf- | Affected
it was. |tected with | with pel- | occurred.
over.l pellagra.2 lagra3
(4)] ) 3) )
48.9 19.9 9.4 16.3
54.0 11.8 1.1 8.1
25.1 10.6 1.5 15.7
69.5 38.9 30.6 31.1
379.3] 554.0 187.2 126.9
4.5, 2.3 2.8 1.8
27.2 30.2 16.0 1.2
Cheese X . 2.0 .2 .2
Pork (salt) 38.6 .50.7 69.5 65.2
Lard and lard mbstxtutes. . . .52.8 37.1. 32.0 M7
and beans: .
.31 31.4. 31.4 3.1
12.1 1.8 s+ 33 1.6
415.4 398.6 323.1 351.5
18.1 10.3 13.1 9.4
127.1 164.9 149.8 144.3
9.4 6.6 3.3 5.2
1.5 3.5 4.8 6.3
4.5 5.4 4.2 5.5
3.7 6.6 3.5 3.4
9.1 4.1 1.3 0.0
90.6 .33.9 32.3 57.4
56.2 32.9 2.8 19.9
2.3 2.1 9.7 10.1
9.7 . 9.7 9.7 9.5
37.4 4.5 16.6 15.7
8.9 63.7 7.0 53.1
Sweet (fresh) 7.9 3.9 1.7 3.9
Sweet (canned). .. 7.9 3.1 1.4 3.1
55.6 38.6 37.1 32.0
79| . 8.6 15.1. 2.6
10.9 4.2 7.5 6.0
1.7 1.5 1.2 .9

60 households composed of 209.4 adult male units.
’ 184 households composed of 730.7 adult male units. Data were available for the following number of
adult male units for the articles of food specified: Fresh milk, 713.1; green vezctables, 725.3; dried fruits,
.6.
329 households composed of 134.6 adult male units. Data were available for only 117.1 adult male units

w:th respect to fresh milk and butter.
422 households composed of 117.5 adult male units.

5 Exclusive of canned string
inany of them seemingly unimportant quantit&ively, constituting

the several diets, makes a determination in this manner of anything
but ‘very gross outstanding differences difficult or 1mposs1ble. The

165786°—20——3
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difficulty is increased, moreover, by the use, seemingly, of increased
quantities of one article in one diet in the place of a related one in
another, as, for instance, the substitution of salt pork for lard and of
sirup for sugar.

TABLE V.—Relative average daily supply of various articles of food for groups o r non-
pellagrous and of pellagrous hou,seholdya in seven cotton-mill vi’ihges of South Ct{rolim~
during a 15-day period between Apr. 16 and June 15, 1916.

[See also Table IV and Fig. 2.]

Relative average dﬂ‘i;lstupply per adult male -
Base: Arithmetic_average for nonj
t households with phest Ly

highest incomes=100.
Nonpella- | Households whose half-|
| o B | auts male wats wes
‘ households| & e was

Articles of food. whose 1ess than $6. . Households

half- in which K

month's t"?'tolm )

income per Not : T cases

adult male| . 0. |: Affected | Of Pollagra

. : l;.lilit wss agvith : vﬁlth sceurred. -

an agra. - -

over pellagra. | P°
m @ e @)

Canned string beans. 100 45 14 Y
s ing ...... 100 5 6 2
Beans, string, green. 100 21 11 un
Peas and beans, other canned 100 15 13
Meats, cured,lean..............c..ooeeieen 100 22 21 13
Fruits, fresh . ..o ooooiieieiieaecieeeeeaee 100 23 o
i T SRR 100 146 49. E

S BT 100 - 49 19 33
Vegetables, other, cained 1 100 59 49, 3B
Potatoes, sweet, canned 100 39 18 39
Milk, preserved....... 100 511 62 20
Butter......... 100 }. mi . .5 - Fit
ts, canned. . 100 39 4 42
......................... 100 56 44 45
Potatoes, sweet, fresh..... coseesecsesne eecceteccesoan . 100 4| 22. 49
‘Wheat br : d, cakcs and crackers. ....... 100 57 921 - 52
Jelliesand jams..................... 100 39 69 55
canned 100 30] 42 55
Grits.... 100 70 35 56
...................... 100 | aj\. 67 58
Vegetables, other, green i& g 36 63
ts, canned............ 63
Lard, and lard substitutes. 100 70 3‘1’ 66
i T TTTTT TP LPLIIY 100 89 73 79
Fruits,dried........ccoceicaeloiiiiiiaeennncnes 100 100 100 98
Potatoes, Irish........... 100 130 145 109
Peas and beans, dried_ 100 101 101 110
Corn meal... 100 130 118 114
Rice. ... 100 112 93 122
Pork, salt 100 132 180 169
Sirup. ..... - 100 109 191 286
All other foods (cost in cents) 100 88 7 5

1 Exclusive of canned corn—principally tomatoes.

. In order to minimize the obscuring and confusing effect of these fac-
tors, foods that, in the existing state of knowledge, seemed closely relat-
ed, have been combined into groups and the fuel value of each group
has been used as an index * of their relative importance in the respec-

11t is to be understood, of course, that this is far from being completely satisfactory. Bat that it is suf-
ficiently accurate for the present purpose is shown by the fact that when the protein value of the groups
is similarily used as the index, the indications are the same, as may be seen by comparing Pable VI with
Table XXI. Theideal would bé' index that wouid take into account and give due weight toall éssential
dietary factors. A
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tive diets. The msultihg groups and the fuel value of the supply
of each group of households are shown in Table VI and Figure 3.
It is to be noted that the computations of the caloric value of the

|

RELATIVE AVERAGE DAILY SUPPLY OF VARIOUS ARTICLES OF FOOD
OF GROUI."S OF NONPELLAGROUS AND OF PELLABROUS HOUSEHOLDS

in Seven Cotton Miil Villages of South Ceroling
during a fifteen-day period between April I6 ond June 18,1916,

280
DIET |. NONPELLAGROUS HOUSEHMHOLDS WITH HIGHEST INCON€S=|°°

26 DIET 2 NONPELLAGROUS MHOUSEHOLDS WITH LOWEST INCOME § == o =
DIETS, _FEI-_-LHGROUS HOUSEHOLDS WITH LOWEST INCOMES
24 DIET 4. HOUSEHOLDS IN WHICH AT LEAST TWO CASES OF PELLRGRA OCCURRED-
22 »: ) -
20 _
180 :
3 160
[ Y " R
- 3 140 4
v 120 M 4L
L] /|t I
100 m ¥
g 80 1 1 [ {
. 4
Z 40 I\ F | J. , |
S \ 1\ \\ AN Iy
' 40 Y V{‘/ A \ ’I N
d \ A\ /
20 S
— 0 ,' }g
| ] 1] ]
Qo 3] n3 2 ]
' dla i (Eel (] |82 ] ] |§e |2
K Y eb | ||dai |4
= = " Q
< b uE w FQu
w O lo 09 a9 4 & Cyd |O
o6y ||%ay LR [ ol [nul |2
wllswx 1230 (L izbgklPr 0|8
apordk Ccql |2 Z“Z(It Sz |¢&
< |d0E53048 oafy |& ezzysEeze |a
4 Coad « WOCL Ly
Pgotig ¢ o > €0, q
o Qe ry 00g Q [¥] J
[y (0} [ ) d
SR P NS e L
chuZiiuuosdskz IS0 hnzu R lulud?
»gggggirgcﬁamtthGc:E:»tmm§§g:t
NOHEUG<~Q3JU0N0UIBKLNUDBLUOLkLOQbBUU
= .
FiG. 2.

.

groups of foods are to be regarded as partaking somewhat of the
nature of estimates, since, in certain instances, they are unavoidably
based on the fuel values of certain articles assumed to be representa-
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tive of the group, and since, in a few instances, they are averages
after takmg into consideration the relative unportance (from the
point of view of quantity) of the foods composing the group. In

WrREI.ITI’IVE CALORIC VALUE OF GROUPS OF FOODS

CONSTITUTING THE AVERRGBE DAILY SUPPLY OF
NONPELLAGROUS AND OF PELLRGROUS MOUSEHOLDS
in Seven Cotton Mill Villaqes of South Carolina

durinqg a Fifteen~day Period between April (68June 15,1916 '

100 P p—— -
\/ \
{1 X 4
. , /
| N v/
| § .. /
{60
W
IW ° N
40
S
. a OIET 1 = 100
320 .DIET 2= —~———~
DIET 3=
DIET 4=
0 | —
: |
a § o E' § M
.4 ; Py b Q
Q < ]
i & = s E &
< _ z . ] <
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one instance assumed equivalents (jellies and jams) were used as the
base, inasmuch as the percentage composition of the articles actually
appearing in the supplies of the households considered were not
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available. No chemical analysis of the food supply was attempted.
All our computations are based on Bulletin 28, United States Depart-
ment of Agriculture (Atwater and Bryant, ‘“The Chemical Composi-
tion of American Food Materials”). An allowance in accordance
with the figures in this publication was made for “refuse,” but no
deduction except where specified was made for edible waste occur-
ring in the household. In spite of these important qualifications it
is believed that our figures are fairly close approximations to actual
average values, and will serve satisfactorily for purposes of compar-
ing the relative importance of the corresponding groups of foods in
the respective diets.

TaBLe VI.—Approrimate caloric vaive of various groups of foods! constituting the

average daily supply of specified s of pellagrous and of nonpellagrous households
in seven comm-milg willages of goud’: Carog,'na during a 15-day period between Apr.

* 16 and June 15, 1916.

[See Fig. 3.]
Average calories per adult male unit daily.
Nonpella- | Households whose half-
grous | adult male anit was -
houscholds|  Jess than $6. Houscholds
Groups of foods, half- in which
month’s at least
incomeper| Not tfw N i
adult male| affected | Affected | G DS 2T
unitwas | with with | occurred.
$14 and pellagra. | pellagra.
over.
(¢)] @) @) 4)
Meats(exclusive of salt pork), eges, milk, butter, cheese. 762 639 338 270
Salgggtk 1220, rid 1858 SUBGLIBLeS. - - ovres s 741 673 748 745
Dried and canned peas and beans (exclusive of canned
String beans).....c.ccoiiceiiioniiiiiiiiiiiiiiaaaae 126 - 13 115 123
‘Wheaten flour, bread, cakesand crackers, corn meal,
grits, canned corn, b 1S T 2,162 2,082 1,7 1,819
Greenand canned vegetables(extlusive of canned corn),
" green and canned string beans, fruits of all kinds..... 131 71 60 69
I_rishmdmths..................; ............ 55 53 53 46
" Sugar, sirup, jellies,and jams. ............c..oeeeaool. 290 205 222 217
~ Caloriesfrom allfoods.............coocooaenia. 4,267 3,836 3,288 3,310
Total calories, after allowing 10 per cent for waste. " 3,840 3,452 2,959 2,979

1 Foods as purchased less nonedible portion. The computation of edible portion and the caloric value
thereofisaccording to anal cgjbhshed in Bulletin 28 (revised edition), U. 8. De; nt of Agriculture
{:twam' and Bryant: ¢ mical Composition of American Food Materials. ’) Because of the form

which it was necessary to obtain the data, the computations are only approximately correct, not abso-

lutely exact. .
- Proceeding now to an examination of these diets, and considering
first of all the total fuel supply represented by each, we find that
the diets of the pellagrous groups (No. 3 and No. 4) with approxi-
mately 3,290 and 3,310 gross calories, respectively, are essentially
identical in this regard, but clearly below that of either of the diets
(No. 1 and No. 2) of the nonpellagrous groups, thus confirming the
gross indications, previously notéd, that the nonpellagrous enjoyed a
more liberal food supply than did the pellagrous.
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The difference in potential energy value between the diets of: the
nonpellagrous and the-pellagrous groups is probably not quite as great
as the figures in the table would indicate. For there is some reason
to believe that the fuel supply of the nonpellagrous is somewhat exag-
gerated as the result of an error arising from the fact, already referred
to, that in the case of the smaller households: which almost without
exception were in the nonpellagrous group, the customary pur-
chases of such articles as flour and meal tended in these households
to be somewhat in excess of actual consumption during our 15-day
sample’ penod So that the average supply of these articles, as it
appears, is probably somewhat too high.’

In passing, it may be of interest to note that as between the non-

pellagrous groups the diet of the group of poorer households (No. 2)
appears to provide somewhat less energy than that of the group
(No. 1) of the highest income class, a difference which appears to
be a reflection, in the main, if not altogether, of the difference in
economic status of the two groups. The relation of diet to economic
status will be considered in a separate communication.
- By reference to Table VI it may be seen that the marked similarity
of the diets of the groups of pellagrous households (No. 3 and No.
4) with respect to total fuel value holds good in a general way also
with respect to the calories furnished by each of the 7 groups into
which the articles of food enumerated in Table IV have been com-
bined, with the possible exception of the group including the meats,
milk, and eggs, etc., with which diet of group No. 3 seems somewhat
moré liberally supplied. On comparing with diet No. 1 it is found
(sce Fig. 3) that the lower fuel values of diets No. 3 and No. 4 are due
mainly to a smaller supply in three classes of foods,! namely, (1)
meats, milk, etc.; (2) green vegetables, including fruits; and (3)
sugar, sirup, etc. If consideration were given only to the contrast
between diets No. 3 and No. 4 on the one hand and No. 1 on the other,
the interpretation would seem to be suggested that the freedom from
pellagra enjoyed by the nonpellagrous households with diet No. 1
was associated with a more liberal supply of some one or some com-
bination of the foods in the groups in which the pellagrous households
with diets No. 3 and No. 4 were notbly short.

As has previously been suggested, however, the relative shortage
in supply of the pellagrous groups No. 3 and No. 4 may'be partly
at least a reflection of a lower income status. This view is supported
by the fact that if Fig. 3 be further examined we find that the diet
(No. 2) of the nonpellagrous households of lowest income at once
closely resembles’ djets No. 3 and No. 4 of the pellagrous. groups
and differs from the diet (No. 1) of the nonpellagrous households of

L A fourth class (the cercals) for reasons already stated in the note on page (068) is not as 1mportant )
as might seem to be the case; see:allso note 1, page 681.
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highest income in substantially the same degree as do diets No. 3
and No. 4 with respect to the supply from all groups of foods but
one: this one is the group comprising the animal protein foods,
namely, the lean meats, milk, butter, cheese, and eggs, the supply
from which in diet No. 2 is notably greater than in diets No. 3 and
No. 4 and but little less than that in No. 1. Clearly, then, the
freedom from pellagra of the nonpellagrous households can be con-
sidered as significantly associated with a more liberal supply from
but this one group of foods.!

V. ,RELATION' OF PELLAGRA INCIDENCE TO VARIATIONS IN SUPPLY OF

“ANIMAL PROTEIN” FOODS.

It now becomes important to test the association so clearly indi-
cated in the foregoing in order that its significance may more satis-
factorily be evaluated. Accordingly, we have analyzed our data with
respect to the relation of pellagra incidence to variation in the sup-
ply of the snngle foods of this group. In this analysis, as in the pre-
ceding comparisons, the household, not the individual, has been con-
sidered as the unit with respect to food supply as well as w1th respect
to pellagra incidence.

Tt is to be noted that for the purpose of this ana.lysis (with respect
to single foods) a pellagrous household is one in which one or more
cases of pellagra occurred at any time during 1916 As has previously
been pointed out, this definition carries with it a possible source of
error, in that the disease may have occurred so long after the record
of diet was secured that this may have been properly representative.

Such relationship as does appear must therefore beiregarded as all
the more significant.

M:lk. —In the study of the relation of varymg supplies of milk
to pellagra incidence, buttermilk and whole milk were added together
without distinction, and 1 pound of preserved milk (almost ex-
clusively evaporated milk) was considered equivalent to 1 quart of
fresh milk. It should be noted, also, (1) that home-churned butter-
milk was the predominating form in which milk was used by the
households (the ratio being about 3 of buttermilk to 1 of whole milk),
and preserved milk was used in only small quantities and by a very
small proportion of the households; (2) that the use of home-made
or country-made butter was fairly concomitant with the use of but-
termilk. For practical purposes, therefore, “milk” may be con-
sidered as fresh whole milk, since it was used cither whole or in the

1 Both nonpellagrous groups appear to have a slightly more liberal supply from the cereal group (wheat,
corn, rice). This, we believe, is very largely if not entirely due to the pragtice of certain (small) house-
holds of purchasing flour and corn meal in relatively large quantities, these Households being almost with-
out exception in the nonpellagrous group. :

2In our preliminary report we restricted our pellagrous households in this analysis as in the preceding
comparisons to those in which pellagra occurred between March 1 and August 1, so that the figures there
glmmmtquitethosanwssthosehun to be presented. The indications, are however, in no way
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form of buttermilk and butter. The proportion represented by pre-
served milk was so small that it may be considered as a practically
negligible element. It may be noted further that our ‘“sample”
was more accurately representative with respect to regularity in use
of milk during the season in question than with respect to regularity
in use of other of the variable articles of food, for the reason that
households using milk were either owners of cows or purchased milk
regularly from cow-owning neighbors or nearby farmers.!

In order to climinate as far as possible households which were ex-
ceptional in this respect, those whose cows had become fresh within
less than a month previous to the enumerator’s visit and were ‘at
that time giving abnormally large quantities of milk were not con-
sidered. The few instances where it was definitely established that
milk had been consumed by pellagrins for therapeutic reasons and
had not becn an article of household diet, have, however, not been
excluded, but are indicated in the table to be presented. The results
of our study in relation to milk are shown in Table VII and Figure 4.
TABLE VII.—Pellagra incidence during 1916 among houscholds of cotton-mill workers in

seven villages of South Carolina, classified according to the household milk supply
per adult male unit for a 15-day period between Apr. 16 and June 15, 1916.

) Number of | Per cent of

Household milk supply in quarts per adult male unit, for a 15-day nu':rlg:}' of hgﬂmmahglgs haﬂuu m! eh ?.f,"“
. period. households.|  with with

pellagra. | pellagra.

Allamounts. ... .....iivieiiiiiiieiectceetccacneccacccscsstacntanaas 727 56 7.7
Lessthan 1.0.....ccivumicniiiiiiiiiceececcccnees teseeccecrnnenns 154 28 18.0
1.0-6.9......... . 262 alé 6.2
7.0-12.9..... 163 78 4.9
13.0-18.9.... .- 90 4 4.4
19.08Nd OVer. . ..ovneniiiiiiiiiiiiiiiiiiicectenccnacecncccncenanns 58 0 .0

oA R B2 L2, 3 B g of ey Pt skt
By reference to these it will be seen that the incidence of pellagra
declined markedly as the milk supply of the households increased,
and that among households having a supply of less than one quart
per adult male unit for the 15-day period (approximately 65 grams
per day), the incidence was three times as great as in households
which had larger supplies of milk.? The significance of this indica-

1 It is probable that the informants’ statements of quantity of milk supply tended toward slight ex- -
aggeration, especially in the case of cow-owning households. Inexact measurements of milk produced
(e. 8., a “‘gallon’’ of milk as stated was probably a gallon bucket not quite full at milking time), the habit
of stating quantities in round numkers, coupled with a not unnatural disposition, to exaggerate the
yield of a home-owned cow, undoubtedly resulted in overstatements, rather than understatements, of the
household milk supply.

21t may be worth noting, however, that pellagra was observed in households with a milk supply, as
reported, averaging approximately one quart per adult male unit per day. As pointed out in the pre-
ceding footnote, there is a probability that this amount is somewhat overstated. We have no information,
moreover, as to the distribution pf the milk among individual members of the households other than the -
general but frequently made observation that wide variations in the amount consumed by individuals
do occur,
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tion becomes clearer when it is recalled that the presence of a large
milk supply in a household was not a mere reflection of a better eco-
nomic status and therefore of an ability to buy other possibly pre-
ventive articles of diet since, as may be seen by reference to Table
IV, nonpellagrous households (No. 2) with lowest incomes had an

————

PELLAGRA INClDENOE IN RELATION TO

FRESH MILK SUPPLY
in Households in Seven Cotton Mill \illaqes
of South?grohnc
L}

Fer Cent of
Households

which were
Pellagrous |
18
167
14
12+
10
8.
6-

4-

2 -

0

Qts. perAdult] LESS

Male Unit in erm ONE :o - 6.9 , 7.0-129 | i5.0=18.9 | 19.080ve

I5-Day Reriod
| HOUSEHOLD MILK SUPPLY

FiG. 4.

even larger average supply of milk than dld those ‘with hlghest
incomes (No. 1).

' Further evidence that pellagm was relatlvely rare among house-
holds having a liberal supply of fresh milk is afforded in a classifica-
tion of households according to the ownership of milk-giving cows,
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TaBLE VIIL.—Pellagra incidence during 1916 a hombolda of - cotton-msll worbrs
in seven villages of South Carolina, :I‘gmﬁed m to the ownershtp of mdb-gwmg
cows during the sprmg of 1916

Number of house- | Per cent of hause-
holds affected | holds affected

Total with pellagra. with pellagra. *
Household milk supply from homec-owned cows. of house- -
. | holds. | With one| With two |With one [Withtuo

Or more ; oOr more | oOr more | or more
cases. cases. cases. cases.

Owning cow which supphed milk dunng the3 months
previoustocanvass!. ... .. ...l 147 4 21

7 0.
Not owning sucCh CoOW.........ocoiiiiemiiiannnannn... 598 58 2 9.7 3

7
7

! In the case of one household a home-owned cow was giving milk at the time of Yurchx.se but Ior seveml
months nor to the onset of the pellagra attack no cow was owned by the household

velgl;:‘d n this househ
s household sold at  feast half (probably a greater proportion) of the milk.

shown in Table VIII. The incidence of pellagra among households
having milk from such a source was less than 3 per cent as aga.mst
nearly 10 per cent in households without a supply from such a source!
The contrast in incidence of two or more cases in a smgle household
is even more strlkmg The significance of this indication is enhanced
when we note that in the group of no-cow-ownmg families some en-
]oyed a liberal supply of milk by purchase.

In connection with the foregoing, Bouchard’s observation (Bouch-
ard, 1862, p. 186), over half a century old, is of great interest. He
closes a discussion of the relation of occupatidn to pellagra with a
statement of what he justly characterized as a ‘‘remarkable fact,”
namely, ‘‘Shepherds are almost all pellagrous (in the endemic area
of southwestern France); cowherds are hardly éver such. . They have
the same occupation, the same manner of life, but the cowherd
nourishes himself in large part with milk.” Quite cha.racterlstlcally,
however, a milk diet had been accused by some previous observers as
the cause of the disease (Roussel, 1845, p. 161).

TaBLE IX.—Pellagra incidence during 1916 a am households of cotton-mill workers i n

seven villages of South Carolina, classi ng to the household fresh-meat supply
per adult male{tmt Jora 15-dafpeerwem Apr. 16 and June 15, 1916. - Py

Number of | Per cent of
Total num-| households | households
affected

o] S | S
01dS.] Wi o
| lagra. lagra.

Household supply of fresh meats in pounds adult male unit, for
PPy a15.day period, To ’

1| 61 8.2
495 54 10.9
131 4 3.1
61 2 3.3
36 1 2.8
18 0 .0

Fresh meats.—In the present analysis the item “fresh moats”-
includes the same varieties as were included in this item in the
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tables already presented: The incidence of pellagra in relation to
varying supplies of fresh meat is shown in Table IX and Figure 5. It
will be observed that as the fresh meat supply increased, the incidence

PELLAGRA INCIDENCE IN RELATION TO
 FRESH MERT SUPPLIES

in Households in Seven Cotton-Mill Villaqes
‘ of South Carolina, 1916 v

Fer Cent of : I
Households : '
which were
Pelloqroqg

H

| | ] )

10 |.9| 20 zsl.:s.o ‘3.9|4.09«0ver

Lbs.per Adult | -5
Male Unit in [THAN ONE
15-Day Feriod

HOUSEHOLD FRESH MEAT SUPPLY

FIG. 5.

of pellagra declined in almost as marked a manner as in the case of
milk; the incidence among households having a fresh-meat supply
of less than 1 pound per adult male unit per 15-day period (approxi-
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mately 30 grams per day) was more than three times as great asin
households with a larger supply.

Inasmuch, however, as the average supply of fresh meat per
household was considerably higher, and a.large supply appeared
more frequently among households with the highest than among
those with the lowest incomes (Table IV), the possibility is sug-
gested that a relatively large supply of fresh meat may have been
merely a reflection of better economic status, and thus of the ability
to purchase other possibly preventlve articles of diet. The data wore
further analyzed, therefore, in order to determine whether the varia-
tion in the fresh-meat supply within household groups of different
economic conditions showed a relation to pellagra incidence similar
to that just observed.

TaBLE X.—Pellagra incidence during 1916 among households of cotton-mzll workers of
different incomes in seven villages of South Carolina, classified according to the house-
I'nlold Jresh-meat supply, per adult male unit for a 15-day penod betwem Apr. 16 and

une 15, 1916.

Famil income durin als-ds
. rioydpetadultnm%e 5 pé-

Household supply of fresh mesa;ttls;l in potmds per adult male unit, for

y period N s
10 and
Under $6. | $6 to $9.99. over. -
Total number of hduseholds: :
Lessthan 0.5. .. ....coiiiiiiaiaicioaiciaceceteeceecceccocacnnn 124 159 81
0509, .. iiiiiiiiiiiitiittcaccttttteantetrseatiesesnneneanan 27 51 35
D 1 K - 35 68 45
N 2. t(’);m}h s ah S i Tt 26 41 48
umber of ouseho lected with pellagra:
Less than 19 20 2
3 6 1
3 2 1
1 -2 0
15.3 12.6 2.5
1.1 11.8 2.9
8.6 2.9 2.2
3.8 4.9 0.0

For this purpose the households were divided into three income
classes, and each in turn subdivided into groups of households with .
varying meat supply and then the incidence of pellagra was computed
for each of these groups. The results appear in Table X. While
the subdivision of the households in each income class necessitates
the consideration of rather small numbers, nevertheless it seems
fairly clearly indicated that, while there is a decline in incidence with
increased income, the supply of fresh meat remaining the same, there
is quite a sharp and fairly regular decline in pellagra incidence as the
supply of fresh meat increases in the lower two of the three income
classes, no definite effect being appreciable in that of the highest
income. If the use of fresh meat were merely a concomitant of high
income, the tendency to a diminution of the incidence rate with an
increase in the fresh-meat supply in households of the same income:
class should practically disappear. The fact, however, that a clearly
marked tendency to a decline in incidence with increase in supply is
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present among households whose half-month’s incomes were between
$6 and $10 as well as among those with less than $6 appears to con-
firm and strengthen the previous indication that pellagra incidence
was materially lower when the average daily household supply of
fresh meat was more than approximately 30 grams per adult male
unit per day.
TasLE XI1.—Pellagra incidence during 1916 among households of cotton-mill workers in
seven villages of South Carolina, whose supply of fresh meats was less than 1 pound per

‘adult ‘male unit per 15-day period, classified according to the household supply o
milk, per adult male unit, for a 15-t’iay period between Apr. 16 and June 15, 15’112‘” 4

' ot RS 5 Sl
o : 'otal num-| households | households
Household supply of mllkltn quarts per adult male unit, for a ber of affected afferted

ay period, households.] with pel- | with
pel-
lagra. lagra.
464 46 10.0
103 |, 23 2.3
63 5 7.9
90 7 7.8
102 7 6.9
67 4 6.0
39 0 0.0

TaBLE XII.—Pellagra incidence during 1916 among households of cotton-mill workers
in seven villages of South Carolina, whose sugfly of fresh milk was less than 7 quarts
per adult male unit per 15-day period, classified according to the household supply of
Jresh meats per adult male unil, for a 15-day period between Apr. 16 and: June 15, 1916.

Total |Nwnber of| Per cent of
Household supply of fresh meats in pounds per adult male unit, | number of hmg&ds h:ﬂmds

for a 15-day period 23?&? with ‘with
- pellagra. | pellagra.
435 15 10.3
282 10 14.2
114 4 3.5
39 1 2.6

Mill: or fresh meats.—Our analyses having indicated in a definite
manner that pellagra occurred less frequently or not at all in house-
holds having a daily minimum average supply of approximately a
pint of milk or of 30 grams of fresh meat per adult male unit, it
becomes important to ascertain whether these associations are inde-
pendent each of the other. Accordingly we have attempted to
determine this by observing the variation in the pellagra rate for
households having but a small supply of the one when grouped
according to variations in supply of the other. This analysis is shown
in Tables XI and XII and Figures 6 and 7. The households having
a supply of fresh meat exceeding -1 pound per adult male unit per
15-day period (approximately 30 grams- daily) are discarded in the
former table, and those having a supply of milk of over 7 quarts per



March 19, 1920. 688

adult male unit per 15-day period (approximately 1-pint daily) are
discarded in the latter.! The results of this analysis clearly indi-
cate that an increasing supply of each of these foods, independently

FELLAGRA INCIDENCE IN RELATION TO
FRESH MILK SUPFLY IN HOUSEHOLDS

WHOSE FRESH MERAT SUPPLY WAS LESS

THAN ONE POUND PER ADULT NﬂLE UNIT
during a I5-0ay Period in .

-Seven Cotton Mill Villages of S outh-Corolina,1916

Per Cent of

Pellaqrous] \
22
20-
18
161

§f 111

Qts. per Adult Less
Male Unit in | THAN IO°39 4.0-69 70-!29 l3.0-l%9 19.06

15-Day Feriod
: HOUSEHOLD MILK SUPPLY-

Fi1G. 6.

of the other, was definitely assoctated with a decreasing pellagra
incidence.

t The mass of our data was too small to permit of restricting this analysis to households with a still smaller
ailk supply.
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~ Other ““animal protein” foods.—Analyses with respect to the other
individual foods of the ‘animal protein” group were attempted but
proved unsatisfactory by reason of the insufficient mass of the

PELLAGRA INCIDENCE IN RELATION TO THE
FRESH MERT SUPPLY IN HOUSEHOLDS |
WHOSE FRESH MILK SUPPLY WAS LESS
THﬁN SEVEN QUARTS PER ADULT MALE UNlT
. ..
during a 15=Doy Period in
Seven Gotton Mill Villages of South Corolind,; l9l6J

Fer Gent of

tHHouseholds
-N'which were

' Pellaqrous

14-
I2-
10-

8
6.
4
2

l.0.-2.9 I 3.0& Ovenr

Lbs.perAdult| LESS

MaleUnit in| THAN ONE

15-0ay Period
HOUSEHOLD FRESH MEAT SUPPLY

F1G. 7.

available data. It is to be noted, however, that the indications
afforded by the analysis presented with respect to fresh milk should
be regarded as, in a general way, also representative of butter, for,
as has already been mentioned, fresh milk appeared in the diet of the



March 19, 1920. 690

mill people in the form, for the most part of home-churned butt,ermxlk‘
and butter.

VL. FOODS OF 'I‘HE GROUPS ASSOCIATED WITH INCREASED PELLAGRA
INCIDENCE.

As has been seen (Table VI and Flg 3) the diet of our group of non-
pellagrous households of the lowest income (No. 2) closely resembles
the diets of our pellagrous groups with respect to the supply from all
but one of the classes of foods, namely, the ‘‘animal protein’’ foods, a
liberal supply of which is associated with a relative or absolute free-
dom from the disease. Conversely, a reduced or minimal supply of the
foods of this group in relation to the type of diet under con#ideration may
be considered as associated with an increased pellagra incidence.®
Or, viewed in another way, one may regard the portion of these
diets (i. e., the diets here considered) exclusive of the ‘‘animal pro-
tein”’ group as approximating a pellagra-producing.diet.b Analyses
were therefore made of the relation to pellagm incidence of variations
in supply of a number of the more conspicuous (quantitatively) foods
included in what may be regarded as the pellagra-producing combi-
nation.

Corn meal.—In Table XII are shown the results of an ana.lysxs of
our data in relation to corn meal. As might have been anticipated
from the indications afforded by the statistics of average quantities
shown in Tables IV and V and by the frequency figures in Tables XIX
and XX, no consistent correlation is apparent. Thisis of great interest
when the etiological réle that has for solong been attributed by Italian
students of the disease to spoiled maize is recalled. It is quite
exceptional for mill-village stores to have on sale at one time more
than one grade of meal; and so all households in any one village using
this cereal are supplied with the same quality of this product. If,
therefore, spoiled corn is, as Lombroso and his pupils have taught,
the cause of nellagm, then it would seem reasonable to expect some
indication of an increasing incidence with an increase in supply.
TaBLE XII1.—Pellagra incidence during 1916 among households of cotton-mill workers

n seven villuges of South Carolina, classified uccording to the household corn ¢ meal
supply & per adult male unit for a 15-day period between Apr. 16 and June 15, 1916.

Tctal | Number of| Per cent of
Household supply of corn meal in pounds per adult male unit, for | number of | households hwmgf,ds
a 15-day period house- with with
holds.
- pellagra. | pellagra.
742 61 © 83
304 2 | 6.6
260 24 9.2
117 13 11.1
61 4 6.6
e Maize.
b Includes grits.

¢ This is not to be interpreted as meaning that a restricted supply of the “animal protein” foods is
necessarily the cause of pellagra or that only foods of this group are pellagra preventive.

d This was one of the indications followed in formulating the experimental diet used in the Rankin Farm
(Mississippi) prison experiment (Goldberger and Wheeler, 1915 and 1920; also Goldberger, 1916).
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This our tables-do not show to be the case; on the contrary it appears
(Tables IV, XIX, and XX) that this cereal was used quite as liberally
in the nonpellagrous as in the pellagrous househelds. Our results can
not, therefore, be interpreted as affording any support to the etiolog-
ical theory which up to within the past few years had all but univer-
sally been the accepted one. This lack of indication would seem to be
in harmony with the results of the controlled feeding experiment of
Goldberger and Wheeler (1915 and 1920), in which at least 6 of 11
convicts subsisting on a diet containing corn of good quality devel-
oped pellagra.

TasLe XIV.—Pellagra incidence during 1916 among households of cotton-mill workers

in seven villages of South Carolina, classified according to the household wheat flour
supply per adult male unit for a 15-day period between Apr. 16 and June 15, 1916.

Total Number of | Per cent of
Household supply of wltleag flour in ppﬂt;unds per adult male umt nu):gubsg_ of hg%sefc}:gys ho&;}g&ds
15-day holds with with
. pellagra. | pellagra.
748 61 8.2
61 T 1.5
46 4 8.7
182 15 8.2
199 16 8.0
- 260 19 7.3

TaBLE XV.—Pellagra incidence during 1916 among households of cotton-mill workers

- in seven villages of South Carolnw, whose st ppliz of fresh meats was less than 1 pound,
and of fresh milk less than 4 quarts, per adult unit per 15-day period, clussified ac-
cording to the household supply of wheat jlour per adult male untt or a 15-day y period
between Apr. 16 and June 13, 1916.

Total Number of | Per cent of

Household supply of wheat flour in' pounds per adult male unit, | number of hguﬂs;l;ggis ht;l:]ge%l;ggis

for a 15-day period house- with with
. pellagra. | pellagra.

16.6

...
st
8

sk
—
Saxon

-

%

*

. Wheat flour.—The results with respect to wheat flour are shown in
Tables XIV and XV. In thefirst of these tables there appears a sug-
gestion of an inverse correlation in pellagra incidence, but when this
was tested by eliminating the households having supplies of milk and
fr&sh meat in significant quantities the results, as shown in the second
of these tables (Table XV), are irregular and the suggested correlation
dlsappears This, however, may be due to the rather small mass of
data that is thus left for study. Definite determination of this pomt
must be left to further study.
165786°—20—4
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TaBLE XVI.-—Pellagra incidence during 1916 among households of cotton mill workers
in_seven villages of South Carolina, classified according to the household supply of
dried and beans per adult male unit for a 15-day period between Apr. 16 and
June 15, 1916. . 7

Total ll:l‘nmber lgst Per oeml d‘g
Household supply of dried and beans in pounds adult | number of | Bouseholds | househo

PPy nalo unit, bra 15-day period. per llllwlgse- "'&‘ﬁtfd ‘ﬂv:l?h?d

0idS. | pellagra. | pellagra.
Allamounts.....ccoooeeivevnnans eetsesetsncaccotcacnseasennasnanss w47 61 82
LesS than 0.5. . ccceceeiracecrececescoacccnccacasecccanconcscscanens 255 18 7.1
0.5-09..... 150 12 80
1.0-19..... 199 18 9.0
2.0 and over 143 13 9.1

TaBLE XVII.—Pellagra incidence during 1916 among households of cotton mill workers
of the lowest income class ' in seven villages of South Carolina, classified according to
the household supply of dried peas and beans per adult male unit for a 15-day period
between Apr. 16 and June 15, 1916.

Total |Number of | Per cent of |
households | households
affected

Household supply of dried peas and beans in pounds per adult | number of

1ale unit, for a 15-day period. m B “ﬂ:&;’d

g pellagra. | pellagra.
AN AMOUNDES. .. ceveieieiiiaiieiieiecscacceacecasecocscncecccnascaces 216 b1 12.5
Less than 0.85. . .ccveeeceeerceccrecccccccccccecaccaccececcoccanccnnes 7 9 1.7
0.5-0.9. .. ciiiiiiiieiiiieieetcecacctstaccraroccccaccccacacscsccncons 43 7 16.3
b I 3 K R 49 4 82
2,080 OVEr...cccuieiuiiieieceecnccacnccosacncecancnneas PN 47 7 1.9

1 All the households considered had a total eash income of less than $6 per adult male unit in the family
during the half month for which dietary records were secured.

TABLE XVIII.——Pelbagra incidence during 1916 among kouseholds of cotton mill workers
whose supply of fresh meats was less than 1 nd and of fresh milk was less than 4
quarts per adult male unit per 15-day period, clussified according to the household
supply of dried peas and beans per adult male unit for a 15-day -period belween
Apr. 16 and June 15, 1916. : ) :

Total ll;!umberl g lll’a' cent of
Honsehold supply of dried peas and beans in pounds per adult | number of | househo! ouseholds
P ymale unit, for a 15-day period. per house- “ﬁ:“:‘fi ‘ a“;ﬁfd
holds. pellagra.
Allamounts. .......cccceeeneecencee cevecccocces cecescecscnnrareanes 169 ‘28] 166
Less than 0.5. . ...ccceeeiecccrcccaces coscveanen coceesesccsovecasacses 4 6 13.6
0.5-09.... 29 41 - 138
1.0-19.... 46 9 19.6
2.0 and over. 50 9 18

Dried leqgumes.—With respect to dried legumes,' the results of our
analyses are presented in Tables XVI, XVII, and XVIII. Although
a slight suggestion of a direct correlation appears in Table XVI and
again in Table XVIII it is altogether absent from Table XVII; so
that, on the whole, we have here no significant variations in incidence
with variation in supply. This is in harmony with the indications
afforded by the statistics of average quantities presented in Tables IV
and V and by the frequency of supply in various amounts shown in

1 The dried legumes principally used were # white’ beans, “pink’’ beans, and fleld, or cowpeas. Beans
were used in considerably larger quantities than peas.
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Tables XIX and XX, namely, that the use of dried legumes appeared
to be quite similar in the case of nonpellagrous and of pellagrous
households. The present study therefore fails to confirm deductions
from epidemiologic observations made by one of us (J. G.) about five
vears ago with respect to the apparently important preventive value
of the common varieties of dried beans and peas.
TABLE XIX.—Percentages of households having supplies of various articles of food in
different quantities per adult male unit per day, in seven cotton-mill villages of South
Carolina, during a 15-day period between Apr. 16 and June 15, 1916, compared for

nonpellagrous households and for households in which one or more cases occurred in
March-July, 1916, all houscholds being in the lowest income class.

Per cent of houscholds whose average
daily supply per adult male unit

was—
Average
dailf
. supply N ~thi
Article of food and group of houschold. per ,f;‘sg‘:g:fl Oﬁ"fttngd “}t‘-ggf:
m None. one-third| than than
te one. | averago | average | average
unii. ofall | ofal of all
house- | house- | house-
holds. | holds. holds.

Fresh meats: Grams.

Pel

Cured le:mw:
Allhouseholds... .
Ilgglnpellagmus. ..

Canned

Pellagrous. ... ceveeeeimnreensneonsnnennnos 323.1 7.1 14
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TaBLE XIX.—Percentages of households having supplies of various articles of food in
different quantities per adult male unit per day, in seven cotton-mill villages of South
Carolina, during a 15-day period between Ad;;r.. 16 and Jurie 15, 1916, compared dfor
nonpellagrous households and for households in whick one or more cases occurred in
March-July, 1916, all households being in the lowest income class—Continued.

Per cent of households whoso av
q‘;sqy supply per adult male t

Average
daily
supply None or |One-third| Average
Article of food and group of houschold. ger lessthan| butless | or more
adult one-third| than than
male None. | average | average
unit of of of all
house- | house-
holds. | holds. { holds.
Wheat bread, cakes, and crackers: Grams.
All households. . 14.10 e
Nonpellagrous 10.3 .2 54.6 18.6 28.8
+ Pellagrous.... 3.1 46.4 50.0 17.9 32.1
(‘orn meal:
Allhouseholds.......ccoveueenennnnnn. b U3 R ) O IR PO AP
Nonpellagrous........cccocooeieeaees 164.9 18.7 21.4 28.6 50.0
ts)e GIOUS. . . e ceceneceacaceccsscacascnasccnsn . 149.8 10.7 17.9 35.7 46.4
Grits:
Allhouseholds..........ocooiiiiiiiana. ceceescane 8.9 e R PO,
Nonpellagrous.. 6.6 §9.6 89.6 0.5 9.8
; Pellagrons. . . cooiieiiiiiiiiiaiaaicecnecaen . 3.3, 8. 89.3 0.0 10.7
ce: L
Allhousebolds...........oooiiiiiiiiiinaes ceeeeon B2 T SRR ST S, eececccsan
Nonpellagrous. . . 5.4 71.6 2.1 0.0 271.9
Pellagrots......coueeniieeeiieneneeaeeananan veen 4.2 75.0 | 75.0 0.0 0
Gireen string beans:
ﬁll l;)o;lllseholds ...................... cecenes ceeeen llé% ..... P N B sicel aol e
onpellagrous. . . . 2
Pellagrous......cocoeeiiicniieeeeiiiiecccnneonas 3.5| - 8.3 96. 3.6 0.0
Canned string beans:
All households. E X N RO SRR SN P R cove
N 3 g

Pellagrous. ...
Green vegetables (
All households.

Dried fruits: ) .
All households ; 9.2 el P A Yeeeeconefoccscacenn
Nonpellagrous 7 . 2

on|
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TABLEthX .—Percentages o l:wuszwldsu

erent quantities male un

lina dtm%a %r-day period
nonpellagrous |

cases occurred in March—July, 1916.
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supplies of various articles of food in
y in seven cotton-mill mllagesj;)f South

between Apr. 16 and June 15, 1916, compared for
useholds with highest incomes, and for households in which two or more

Per cent of households whose average
daily supply per adult male unit was—

Avi emge
suppfy None or One-thlrdi Average
Article of food and group of houscholds. ge less than | but less | or more
>~ adult one-third| than than
male None. | average | average | average
unit. of al of of all
house- | house- | house-
holds. | holds. | holds.
¥ Al!ln Hotseholds ' s
0USEROIS. .. e ceoeieieiiieiiiiieiaaeans .6 (e
Nonj sl highest incomes)..... . - 48.9 25.4 25.4 111 63.5
Pellagrous (with two or more cases)..ceeeuen.... 16.3 59.1 63.6 13.6 22.7
C““’"A.}‘i?"u?;ﬁ"m 22.8
0USEhOMS. . . e eeaiiiiiaiiiaaiinaes 2.8 |, e
Nonj us (highest incomes). .. 54.0 23.8 31.8 6.3 619
Pellagrous (wit twoormotecsses)............ 81 54.6 59.1 27.3 18.2
o hovsenolds 11.0
13 1 s 2| 1 PR FURR R FOU A
Nonpellagrous (highest incomes).......cccce.... 5.1 49.2 52.7 6.3 41.3
E Pellagrous (with two or more €ases)..eeeeecenne- 15.7 45.5. 45.5 22.7 31.8
“An households. ... ........... 430 .
~ Non, est incomes). . 69.5 3.2 6.3 25.4 68.3
Pe (with two or more cases) 31.1 18.2 31.8 31.8 36.4
Allhouseholds.....'..........‘..' ................ 293.4 | ....dod
Nonpellagrous S‘ highest incomes)....ccccav...... 379.3 17.5 23.8 50.8 25.4
Pel us(wit tWO Or IMOre CaSes)ceeeeccanca-- 126.9 50.0 70.0 15.0 15.0
r All households 2.8
0USEhOMdS . . . .o eoeiieeiiiiiaiiieaeaaann L8 e
Nonpellagrous g highest incomes). . ... eeeneeeanen 4.5 74.6 74.6 0.0 25.4
Bu t{'ellagmus (with two or more cases) ............. 1.8 7.3 7.3 0.0 22.7
er: .
Allhonuseholds. . ... ccooiieeemeniiiiannnnnn. peeee] 80.8 [ e
Nonpe! (hig] COIMES) . e e e 2.2 14.3 25.4 25.4 49,
h ellagmus (with two or more cases) 11.2 25.0 50.0 40.0 10.0
Al Bouseholds. . .o e.oneeoeieineieeeeiaennnns 2.3....... EPR POUDUSUN ISR SRR
“" Nonpellagrous g:iglmst incomes)..... ceees 3.6 76.2 76.2 0.0 23.8
s ltPellagrons (with two or mare cases)....... .2 95.5 95.5 0.0 4.5
a ¢
. 11 households.................. (7% 3 POUSURE FUUURIN SRR PO
Non llagrous (highest incomes). . 38.6 17.5 2.8 31.8 4.5
N wit two or imore cases, 65. 4.5 4.5 36.4 59.1
_I.m't‘lA aialn lard subsmutes 47.3
N palwmm"&%iﬁ'ﬁghé'cﬁé&ﬁiéé)' Ll 52,8177 i3 s 254775
¢ Pellagrous (w1t twoor TIOTC CASES) . e evnenoennnn 34.7 9.1 18.2 68.2 13.6
e hosaeholta
T3 1 1
.- Nonpel (highest incomes)........
*  Pellagrous (&vith two or more cases)
an
Allhouseholds. .........ccooieiiiiinnniannnasd
. Non; Slhighost incomes)........
Pellagrous {with two or more cases).....
Wheat flour:
ﬁllhouseholds.g..ﬁéi.ﬁ.......) .................
ICOMMES) . .« veee
Pellsgrous with two or more cases).............
Wheﬁlll)lm e(algsm, and crackers: )
. ouseho!
onpellagrou: ilhighest incomes)
Pe] us (with two or more cases
Corn m
itnho'fsehom'ﬁigﬁéﬁh" )
onpeilagrous comes,
tl’ells?grous (wnt(h {wo or more cases)
s
%llhouseholds. highest iicaesy LI
incomes)....
ml:ellagrws (wits'n two or more €ases).............
Allhouseholds.............ooo.iiiiiiiiiiit
Nonpellagrous gﬂghest incomes)..... .
Pellagrous (with two or more cases).....
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TABLE XX.—Percentages of: households having supples of various_articles of food in
different quantites per adult male unit per in seven cotton-mill villages of South
Carolina during a 15-day period between Apr. 16 and June 15, 1916, compared for
nonpellagrous households with highest incomes, and for households in, which two or more
cases occurred in March-July, 1916—Contmued'

Per cent of households whose av
daily supply per adult male unit

was—
Average
dail
supply None or |One-third| Average
Article of food and group of household. less than | but less or morc
m:llt N one-third] than
. e one. | average | average ave e
unit. of all of 3‘1‘
house- | house-
holds. | holds. holds
Green string heans: Grams.
Nonpeliagrous (bighest incomcs) TR BT R B ) R
onpellagrous ( incomes).. . . . 3 .
P:élagrous‘(thh two or more cases). S6. 9.5 .6 0.
ihill lxoll lds.(.ﬁl.g.ﬁ..i ......... S 49 ? ..... 1 il ool s
onpellagrous est incomes)........... . .7 X
Pel e (with two or more cases)......... ceee 0.0 100.0 100.0 0.0
Green vegetables (bought):
Allhouseholds., . cccoueeniemnienniaccaneans
Nonpellagrons (lnghest incomes).........
Pellagrous (with two or more cases).....
ther canned vegetables:
All househo!

Nonpellagrous (highest incomes)...
Pellagrons (with t%o Or more cases;

All households .......................

Nonpellagrous (highest ineomw) .......

Pellaz{sons (with two or more cases).....

AllhouseholdS. eovveeacuunacnnnnnns
onpellagrous cOmes).......

Pellagrous (with two or TNOTE CASES). « ceececacaan
fruits:

Al households........c.ccuuuinonnnnn

eho)
N lagrous (highest incomes).. .
Pgl.ispgous (ﬁt}a two orl:wre g)sw). .

TIrish AYoho
dS. .. eeeeaaaaas

Fresh swi potam
Allhouseholds. ....c.cooieeeenceacenncan cececceen
Nonpellagrous (highest incomes). . .............. 7.9 93.6 3.6 0.0 6.4
Pellagrous (with two or more cases). . ........... 3.9 95.2 95.2 0.0 4.8
(.anned sweet potatoes: 2.9
Nonpellagrous (highest incomes). .....ccccecua... 7.9 85.7 85.7 0 14.3
S el lagrous (with two or more cases).. . 3.1 80.9 80.9 0.0
o
an '\ll households.......cocaeeena... 46.2 | e drevocagers
Nonpellagrous (highest incomes) 55.6 14.3 20.6 22.2 .2
Pellagrous (with two or more cases) 2.0 22.7 2.7 40.9
irup:
Allhouseholds......... ..o iiiiiiiiiannnens 16.3 |......... N R R ) DO,
Nonpellagrous (highest incomes). . 17.9 7.0 73.0 32 238
Pellagrous (with two or more cases) 22,6 50.0 30.0 4.5 45.5
Jellies and jams: o
Allhouseholds.........cooiiiiiiiiiiiecrnanaes X - 3 USSR IR RPN SR
Nonpellagrous (highest incomes) 10.9 4.5 47.6 3.2 49.2
Pellagrous (with two or more cases).. ......... . 6.0 45.5 45.5 27.3 A

It is important to note, however, that in the light of various recent
studies (Daniels and Nichols, 1917; Daniels and Laughlin, 1918;
McCollum, 1917; and Osborne and Mendel, 1917) this does not neces-
sarily apply to other species and probably still less to the immature
or green stage, namely, the green string bean. Indeed, our observa-
tions, indicating as they do that the abundant seasonal supply of the
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green string bean is associated with the marked seasonal decline in
incidence of the disease, suggest the possibility of a distinctly pre-
ventive rdle for this vegetable. It is hoped that the large mass of
data collected during 1917 now being analyzed may afford more defi-
nite indications on this point.

Other foods.—Similar single-food analyses were also attempted with
respect to potatoes, fruit, and fresh vegetables without significant
indications. No weight can be attached to this, however, by reason
of the fact that but a small mass of data was available for the study
relating to these foods.

VIL. DIETARY FACTORS.

We have thus far studied the food supply constituting the diets of

nonpellagrous and those of pellagrous households with the view,
primarily, of discovering outstanding differences of a general char-
acter, and we have seen that the only difference between them to
which significance could properly be attached related to a more
liberal supply of the “ animal protein’’ foods which the nonpellagrous
enjoyed. It becomes 1mportant now to examine the more intimate
make-up of these diets with a view to ascertaining in more detail the
essential differences between them.
- Calortes.—Attention has already been called (p. 679) to the
caloric value (Table VI) of the diets under discussion. The average
energy value of the edible portion of the food supply of the pellagrous
households may be taken as approximately 3,300 calories, which is
somewhat less than that of the nonpellagrous households of com-
parable economic status.

"These figures represent an estimate of the cnergy supplied, not
that consumed. To determine the latter, some deduction for waste
should be made. What this actually was we found it impracticable
to attempt to determine, but judging from such general observations
as we were able to make we believe that this was on the whole rather
small and related mainly to the bread ‘foods (corn meal and wheat
flour). The careful dietary studies of the United States Department
of Agriculture have shown that in private families the waste may range
from practically zero to as high as 8 or 10 per cent (W. O. Atwater
Farmers’ Bulletin, No. 142, p. 46). A deduction from our figures of
10 per cent for waste may therefore be considered as a fairly liberal
allowance. Deducting this,'we find that the average energy value of
the diet of the pellagrous households was about 2,970 calories, which
will at once be recognized as conforming remarkably well to accepted
standards,! and so the fuel supply of the diet would seem in itself not
to be an essential factor in relation to the incidence of the disease,

iLusk, 1917, p. 347; Chittenden, 1907, p. 282.
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although the fact that the average fuel supply-of the nonpellagrous
households of like income status tended to be somewhat larger would
suggest that this factor may not be altogether without significance,
Protein.—The approximate protein content of the total average
food supply per adult male unit per day has been computed for each
of the four groups compared in the foregoing. The same limitations
as to accuracy noted with respect to potential fuel value apply here
The results presented in Table XXI are therefore cstimates of the
average total number of grams of protein per adult male unit per day
in the edible portion of the food supply of the sample period. Except
for a small allowance that should be made for waste, this very nearly
represents the average quantity of protein consumed. Although
these quantities can not be regarded as cxact, we believe that, like
the caloric values, they are sufficiently close approximations for the
present purpose. By reference to Table XXI we find that diet No. 1
supplies approximately 128; No. 2, 105; No. 3, 84; and No. 4, 85
grams of protein. From this it is evident that the protein supply of
the two groups of pellagrous households (No. 3 and No. 4) is identical,
and at the same time it is somewhat smaller than that of the groups
of nonpellagrous households. ' :
. Lo . oy )
T onsituting the rpernge dody mipply during & 154 ”“’% e i’{“,;’i“ 16 nd June

15, 1916, of specified groups of nonpellagrous hous in which pel-
lag’ra ocourr during March—July, 1916, in 7 cotton-mill villages of South Cm‘olim?d

Number of grams of protein in the aver-
age daily food supply per adult male
uhit of —

Nonpellagrous Pellagrous
households. households.
Group of foods. o
: : . oo | with2
With With With
ihig!n:*st; _lowest | lowest m
ncomes. | incomes. | incomes. pellagra.
1) ()] @ 1 @ .
Meats (exclusive of salt park), eges, milk, butter, cheese. ... ... 7 3 18 8
Salt pork, lard, and lard substitutes..._.._...... ... . ... e 3 4 6 5.
Dgi a;l& canned peas and beans (exclusive of canned string
L1 ) 8 7 7 8
Wheaten flour, bread, cakes and crackers, corn meal, grits,
canned COrm, TiCe. . .. ... oottt eiaaaacanaanns 64 60 50 8
QGreen and canned vegetables (exclusive of canned corn), green
and canned string beans, fruits of all kinds................... 4 2 1 2
Jrish and sweet potatoes. .. ......ooooiiiiiiinianiiiennennnn. 1 1 1 1
Bugar, sirup, jellics,and jJams. ... . ... . ciieiiirunnnnn.. ) *) ® ® -
Allfoods............... tececcecessocssscase cecomncnsianas 128 105 8 85
Caloriesfrom protein. ......occoeiecenneieenennnnnes [P 525 430 344
Per cent of total calories from protein. ......ceeeeeeuueeeennnn... 12 n 10 13”3

1 Foods as purchased, less nonedible portion. No deduction has been made for waste of edible portion,
The computations of tﬁe‘eglible Pa’tlon and of the protein content are according to the analyses p
in Bulletin 28 (revised edition) of the U. 8. De%nrtment of Agriculture (Atwaterand Bryant: TheChemical
Composition of American Food Materials). Because of the form in which it was necessary to obtain the
records of food supplies from the stores and households, the computations are only approximately correct
and not absolutely exact. .

3 Less than 1 gram.
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With the exception of the nonpellagrous households of the highest
income (No. 1), the protein supply in all these diets is considerably
lower than the older American standards (Atwater) call for. Never-
theless, even after allowing for waste, the supply of the pellagrous
households exceeds somewhat the allowance of 60 grams considered
by Chittenden (1907, p. 272) as being more than sufficient to meet
the true needs of the body, and very much exceeds the quantity (25
grams) found by Hindehede (1913, p. 134) to be sufficient. In this
connection it may be-noted (Table XXI) that the proportion of the
total caloric supply derived from protein is practically the same in
all four diets under consideration. These facts would suggest,
therefore, that the quantity of protein supplied is in itself not an
essential factor in relation to the incidence of pellagra, although as
with the caloric supply the greatef average supply of protein in non-
pellagrous households would suggest that this may not be without
significance.

TasLe XXII.—Proportion of total protein supply obtained from various groups of

Joods constituting the average datly supply during a 15-day period between Apr. 16 and
June 15, 1916, of specified groups of nonpellagrous households and households tn which

pellagra occurred during the period March-July, 1916, in 7 cotton-mill villages of South
Carolina. : o
(See Table XXI.)
Per cent of total protein in the averago
co - daily foog supply of— -
Nonpellagrous Pellagrous
. hgl?seh ds. households.
Source of protcin supply. ;
S B ] With 2
With ! With With
highest | lowest | lowest g’ sm;;f
income. | income. | income. pellagra.
1) @ (€)) (O]

Total Protei. . ... coneienicniiieieeeene e e ennanee 100.0; 100.0 | 100.0 100.0
Meats, eggs, milk, butter,cheese. . .........c..coecvaveacaccnnne 36.7 2.5 21.3 18.6
Salgsor lard,ete .. .. ... iiiiiiiiiiiieeiieaee. 2.5 3.9 6.6 6.1
Dried and canned peas and beans . 6.2 6.8 87 9.1
Flour, bread, corn meal, ete............. cee 50.7 56.8 59.6 62.1
Vg:tablmandfmits................... 3.1 1.6 1.8 2.1
Potatoes. . ..oneeninnniieiiiaiicaccaans cee 91 1.2 1.6 1.2
Sugar, sirup, ete........ ... ..iiiiiiiiiiieiciccececeaiaeans .2 .2 .5 .7
Fromanimalfood...............ccovueeneen teeeen 39.2 33.3 27.9 4.7
From cereals and dry legumes. .. _s.............. 56.9 63.6 68.3 n.2
OthersSOUrCeS. . ......ocociiiiiuiieeeueececccocosscnsscsccences 4.2 3.0 3.9 4.0

In view of the importance attaching to the biologic quality of the
protein, particularly emphasized by the recent studies of McCollum
and by those of Osborne and Mendel, we have examined the sources
of the protein supply of each of the diets here considered and find
(Table XXII) that in diet No. 1, approximately 39 per cent, in No. 2.
approximately 33 per cent, in No. 3 approximately 28 per cent, and
in No, 4 approximately 25 per cent is derived from animal foods.
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On the other hand, diet No. 1 derives approximately 57 per cent of
its protein from cereals (wheat, maize, rice), apd the common dried
(including the canned) beans and peas, diet No. 2 derived approxi-
mately 64 per cent, diet No. 3 approximately 68 per cent; and diet
No. 4 approximately 71 per cent of its protein from these sources.
In other words, the protein supply of the nonpellagrous households
tends to include, on the one hand, a larger proportion derived from
animal foods, and, on the other, a somewhat smaller proportion from
cereals and dried legumes than does that of pellagrous households.
In the light of such recent work as that of Osborne and Mendel
(Mendel, 1915), and of McCollum (1917) and his associates, these
facts would suggest that the protein mixture (amino-acid supply)
in the diets of the nonpellagrous households is likely to be of a some-
what better character (physiologitally adequate) than in the diet
of the pellagrous groups. This likelihood is increased by the tendency
to a larger intake of protein in the former than in the latter.
Carbohydrate and fat.—Inasmuch as the protein supply in the
diets of the two groups of pellagrous households is quantitatively
cssentially identical, the total calories being the same, the supply of
carbohydrate and fat considered together is, of course, likewise
identical. By deducting from the total calorie supply of each of the
diets the respective calories from protein, we find that the combined
supply of carbohydrate and fat, expressed in calories, is for diet
No. 1 approximately 3,740, for No. 2 approximately 3,400, for diet
No. 3 approximately 2,940, and for No. 4 approximately 2,960.
The average supply of carbohydrate and fat combined is, therefore,
somewhat less in the diet of the pellagrous than in that of the non-
pellagrous households. As may already have been inferred, however,
the proportion of the total calories furnished by these constituents is
much the same for all four diets under consideration. -
Our data are not in a form to permit of satisfactory computatlon'
of the exact proportion of the total calories furnished by carbohy-
drate apart from fat. We may, however, by a study of Table VI
arrive at a fairly satisfactory approximation to it. With the excep-
tion of but a negligible quantity the carbohydrate is derived from the
foods of other than animal origin, which latter are the principal
sources of fat in the diets. Therefore, by deducting the calories
derived from (1) the animal protein and (2) the salt pork and lard
group from the total calories of the respective diets, we find that
diet No. 1 derives approximately 2,765; No. 2, approximately 2,525;
No. 3, approximately 2,200; and No. 4, approximately 2,300 calories,
or 65, 66, 61, and 61 per cent, respectively, of the total number of
calories of the corresponding diets are derived from carbohydrate
sources, preponderatingly carbohydrate themselves. The diets of
the nonpellagrous households would, therefore, appear actually
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somewhat more liberally supplied with carbohydrate than those of the
pellagrous households. If allowance is made, however, for the prob-
able error, previously referred to, arising from the character of the
data - in relation to flour and maize meal which tends to make the
supply of these foods appear somewhat larger than they probably
actually were in the diets of the nonpellagrous households, the
difference in carbohydrate supply is somewhat reduced and, perhaps,
largely disappears. In any event these data would not seem to
bear out the suggestion repeatedly encountered in the literature
(Albera, Gherardini, Strambio) and recently particularly emphasized
by Deeks (1912 and 1916), that the production of pellagra is depend-
ent on the excessive consumption of carbohydrate.

Sources of fat supply.—It is of interest and importance to consider
the sources of the fat supply in these diets. As might have been
anticipated from what has gone before, both the nonpellagrous
groups enjoy a larger supply from such sources as milk and butter
than do the pellagrous. The most important other sources are salt
pork and lard, but no significant difference between the diets of

pellagrous and nonpellagrous households in the supply from these is
discernible.

Vitamines.—In the present state of knowledge we have no means of
directly measuring the content of a diet in the factors now commeonly
designated as vitamines. It is possible, however, to compare the
relative richness of diets in vitamines on the basis of the relative
supply of the foods known to carry these but recently definitely
recognized essential food factors.

Since it appears from a study of Table VI (Fig. 3) and from the
facts already considered, that the supply in the diets of nonpellagrous
and in those of pellagrous households of the South Carolina mill
villages studied is substantially the same with respect to all groups
of foods except the ‘‘animal proteins,” of which the nonpellagrous
enjoy a notably more liberal supply, it would seem to follow that the
diets of the nonpellagrous households are correspondingly richer n
the vitamines carried by the foods of this group.

Of the three vitamines at present definitely recognized, this group
of foods is believed to be particularly rich in that designated by
McCollum as the “‘fat-soluble A,” so that such disparity in vitamine
supply as exists between the dlets of the nonpellagrous and those of
the pellagrous households is particularly marked with respect to the
fat-soluble factor.

Inorganic constituenis.—With respect to the ash constituents, one
may compare the diets on much the same basis as that for vitamines.
So far as concerns the sources of supply (quantitatively or otherwise)
of essential minerals the outstanding differences between the non-
pellagrous and the pellagrous households again relates to the group
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of animal protein foods of which, in this connection, milk is the
most important. Milk being generally recognized as 2 most valuable
source of mineral elements in a diet, this would seem quite clearly
to indicate that during the season represented by our data, the
mineral make-up of the diets of the nonpellagrous households will tend
to be superior to or, at least, is less likely to be deficient as a. whole
or in any of its elements than that of the pellagrous households.

VIOIL. DISCUSSION.

From the data that have been presented it would seem clear that
basically the diet of the nonpellagrous and that of the pellagrous
households (of comparavle economic status) in the communities
and at the season studied are much the same, the only outstanding
difference bemg a more liberal supply of the foods of the animal pro-
tein group in the diet of the nonpellagrous houscholds. The differ-
ence between these diets would seem, therefore, to be one of degree,
not of kind. A recognition of this is of great practical importance,
for, in the first place, it clearly follows that a mere quahtatlve state-
ment of the diet, such as most previous workers in this field have
contented themselves with may be very misleading, and, further, that
a comparison of diets on the basis of data of such cha.racter may fail
to reveal existing differences of considerable degree and importance,
and this all the more when no account is taken of any definite season
either in relation to the incidence of the disease or to that in rela-
tion to its onset in the individual. These considerations will help to
e\plam many of the seemingly contradictory observations recorded
in the literature of the subject, and further will help to make clear
how worse than futile are likely to be arguments based on general
more or less hurried, and, therefore, superficial inquiries or surveys.

The significance of the indicated association of a more liberal supply
of the animal proteins with a relative or absolute freedom from pel-
lacra is very greatly enhanced by the demonstration of a marked
inverse correlation between (1) the supply of milk, (2) the snpply of
fresh meat, and the incidence of the disease. These results, it' may
be noted, coincide with those previously reported from the series of
studies of which the present is a part, and thus constitute wddltlonal
cvidence of the controlling influence of diet in the preventlon and the
causation of the disease. It is of interest to note in this connection
that, beginning in 1735 with the first pellagrologist, Casal,! one finds
in the literature repeated mention of an absence or shortage of fresh
meat or animal food in the diet of those most subject to pellagra.

In this regard Strambio’s comment on Albera’s suggestions for the
prevention of pellagra is highly significant: “But,” says Strambio
(1796, p. 133) “to use milk, butter, and fresh cheese in the place of

1 Cited by Lavinder, 1915.
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oil may indeed be practicable in other places, but in the northern part
of my country these are wholly lacking.”

Accepting the indications of the preventive value of milk and of
fresh meat, the question arises as to what element or elements in
these foods to credit with their preventive action. The addition of
either milk or meat to a diet means, of course, an increase in the con-
tent of the diet of the following known dictary factors: (1) Protein
of a high biological quality; (2) antiscorbutic, antineuritic, and “fat
soluble” vitamines; and (3) ash constituents. The question now
becomes, Which of these is to be credited with the preventive action
associated with a meat or milk supplement ?

With respect to protein, the evidence which has already been con-
sidered seems to us to indicate that from the point of view of quantity
alone a deficiency in this factor can not be considered as egsential to
the development of pellagra; considering protein as a combination of
amino-acids, however, the possibility of a deficiency in some one or
more of these, already suggested by Voegtlin in 1914, can not be
excluded, a possibility that must be seriously considered in view of
thoe principal sources of the protein and of the tendency to a relatively
low level of intake observable in the diets of the pellagrous house-
holds.

It would seem then that while the addition or increase in quantity
of milk or meat in a diet can not be interpreted as operating to pre-
vent pellagra simply through a quantitative increase in protein as
such, it is possible that such an addition or increase is effective by
making good a possibly inadequate intake of some amino-acid or
acids; in other words, a high protein diet may be effective, not be-
cause there is any actual need for a large quantity of protein as such,
'Zut because a larger intake is more likely to assure an adequate
supply of all essential amino-acids.

‘In the course of our study no clinical evidence of a lack of the anti-
scorbutic or the antineuritic vitamines was observed. This would
suggest that at least no gross deficiency in these occurred, an inter-
pretation that is strengthened with respect to-the antineuritic vita-
mine, when we note that all diets were fairly liberally supplied with
the foods believed to be rich in this factor. The preventive action of
a meat or milk supplement, therefore, would hardly seem to be due,
in’any important degree at least, to an increase in quantity of these
factors.! Itismore difficult to judge of the rdle of the ““fat soluble A”
essential, by reason of the meagerness of our knowledge of the symp-
toms produced by a deficiency in this factor. We observed no in-

1 The failure to prevent the occurrence of the disease in some individuals consuming a liberal daily sup-
plement of Soy beans and a failure to prevent the disease in two instances after a daily consumption over
a considerable period of seven ounces of California black-eyed peas (Goldberger and Tanner; unpublished

data) would seem quite conclusively to exclude the antineuritic vitamine, in which these legumes are
believed to be rich, from consideration as an essential factor.
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flammation of the eye, such as has been observed to occur in-rats on
diets low in this vitamine, nor was there observed in children affected
with the disease a retardation of growth or development analogous
to that observed in rats when subsisting on a diet deficient in - this
dietary essential. If the findings in rats may be applied to the human
this would suggest that a deficiency in the ‘“fat soluble” vitamine is
not an essential factor in the production of the disease.

While this, as will be seen, is almost certainly the case it would be
premature to draw this conclusion from the considerations mentioned.
If, as seems probable, a deficiency in the ‘“fat soluble A’ may be
expected to show itself in the human (child) as it does in the rat by a
retardation of growth, the apparent absence of any notable evidence
of stunting in pellagrous children can nevertheless not be interpreted
as conclusively showing that a deficiency in this factor is not essential
in relation to the production of pellagra. For it must be recalled that
the rate of growth in the human is relatively small. Retardation to
be recognizable by ordinary observation—that is, without careful
weight and height measurements—would therefore have to be marked,
and this could not be expected to occur except after a continuous
period of deprivation of considerable length. :

As under natural conditions the diet of human beings is cons:der—
ably affected by seasonal changes in availability and pnce, and as
there is in pellagra a well-marked seasonal rhythm, it is manifestly
possible that the retardation occurring durmg one period of the year
(the period of deprivation, let us say) may, in large part, if not fully,
be made up during the succeeding more favorable season. Thus the
effects in the child of a deficiency in this or any other growth-
promoting factor might readily escape recognition or become appre-
ciable only after the lapse of a considerable number of years, when
the cumulative effects of repeated periods of deprivation, with more
or less incomplete recoveries, might become sufficiently marked.
The possibility that an increase in the “fat soluble A" contained in a
meat or milk supplement may be an essential preventive faator
would seem, however, to be eliminated by the recent observation: by
Goldberger and Tanner (unpublished data) of the failure to prevent
the occurrence of the disease in two individuals who, daily, during a
period of four to five months before developing the eruption, con-
sumed the fat soluble vitamine contained in three ounces of crea.mory
butter.

Another possibly preventive factor that must be considered relates
to the ash constituents. Whether an merovement in any of these is
essential to the prevention of the disease and is effected by an ade-
quate meat or milk addition the facts before us do not permit of
determination; the possibility that it may be can not therefore be
excluded.
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.- From the foregoing considerations it would seem that the pre-
ventive power of a milk or fresh meat supplement may be due to the
effect of a correction of a deficiency in supply (a) of some amino-acid
or acids; (b) of the mineral elements; or (c) of some combination of
these. There remains also the possibility of some as yet unrecognized
factor (vitamine?) that is thus supplied and which alone, or in com-
bination with some one or more of the factors just indicated, operates
to prevent the disease.

The analogy between the occasional occurrence of pellagra in
nursing infants and the same phenomenon in scurvy is very sug-
gestive in this regard. Opposed to this possibility is McCollum’s
insistence (1) that but two factors of this nature are essential in
mammalian nutrition, and (2) his failure to produce in rats a condition
resembling pellagra in man or the pellagra-like symptoms reported by
Chittenden and Underhill in the dog. (McCollum, Simmonds, and
Parsons, 1919.) The force of these objections disappears, however,
when the recent work (Chick, Hume, and Skelton, 1918; Cohen and
Mendel, 1918; Hess and Unger, 1918; Harden and Zilva, 1918a and
1918b; and Drummond, 1919) demonstrating the occurrence of a
third, a ‘‘water soluble C”’ or antiscorbutic factor is recalled. Evi-
dently we have the possibility that the rat is as unsuitable an experi-
mental animal for pellagra as it is proven to be for scurvy.

Until the essential dietary factor or factors concerned in the pre-
vention of the disease are determined, it would seem warranted to
urge for prophylactic purposes an increased consumption of the foods
rich in (1) protein (particularly protein of high biological quality),
and (2) mineral matter. Besides milk and fresh meat, which our
study would seem to indicate provide the essential preventive factor
or. factors,! cheese, fresh green vegetables and fruit may be mentioned
as helpmg to fulfill these requirements.

IX. SUMMARY AND CONCLUSIONS.

e B To-’supplement the studies, chiefly experimental, of 1914 and-
1915, a study was begun in the spring of 1916, in seven cotton mill
villagw of South Carolina of the relation of factors of a dietary,
economic, and sanitary character to the incidence of pellagra. In the
present communication the results of the first year's work with
respect to the relation of household diet to pellagra incidence is
reported.

2. The selected communities were typical cotton-mill ‘‘villages”
and were of about average size; none had over 800 or less than 500

_1Itis not to be assumed thata pellagra-preventive diet—that is, a diet that isnot pellagra-producing—is
necessarily biologically satisfactory in all respects; we believe that quite the contrary may be the case.
In other words, a diet may be seriously defective in a8 number of respects and yet be adequate so far as
pellagra-prevention is concerned.
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‘inhabitants. Only the families of white mill operatives were included
in the study. ' :

3. Pellagra incidence was determined by a systematic bi-weekly
house-to-house search for cases carried on co‘ntinuously from - April
15, 1916, to the end of that year.

4. Only patients with a clearly defined bllatera]ly symmetrical
eruption were recorded as having pellagra. It is suggested that,
clinically, pellagra includes at least—two commonly associated but
etiologically essentially distinct, though closely related, syndromes.

5. Only active cases, without regard to whether they were first or
recurrent attacks, were considered; the date of the appearance of
the eruption was assumed to mark the onset of the attack.

6. Data relating to household diet were secured by obtaining
records of sale from the principal stores, for a 15-day sample period
during the season 1mmed1ately anterior to or coincident with the
sharp seasonal rise in incidence of the discase.

7. Comparisons of diets of nonpellagrous with those of pellagrous
households revealed that the nonpellagrous enjoyed a more restricted
supply of the foods of the ‘‘animal protein’’ group (lean meat, milk,
including butter, cheese, and eggs).

8. Increasing supplies of milk or of fresh meatwere found associated,
one independently of the other, with a decreasing pellagra incidence.

9. No consistent correlation was found between varying supplies
of either (1) maize meal, (2) wheat flour, or (3) the common dried
legumes, and pellagra mcldence “The r&sults of the present study
offered no support for the Zeist theory of the etiology of pellagra.

10. The potential energy in the average food supply of peHagrous
households, though somewhat less than in that of nonpellagrous
households, nevertheless conformed closely to accepted standards so
that the fuel supply of the diet would seem in itself not to be an
essential factor in relation to the incidence of the disease.

11. The quantity of protein in the average food supply of the
pellagrous households was somewhat smaller than in that of the
supply of nonpellagrous households of comparable economic status;
but even after allowing for waste this exceeded somewhat the allow-
ance considered by Chittenden as ample for physiological needs, so
that a deficiency in total protein would seem not to be an essential
factor in relation to the incidence of the disease.

12. The protein supply of the pellagrous households tended. to
include, on the one hand, a somewhat smaller proportion derived
from animal foods and, on the other, a somewhat larger proportion
from cereals and the common mature beans and peas, which would
suggest that the protein mixture (amino-acid supply) in the diets
of the nonpellagrous households is more likely to be physnologwally
adequate than that in the diets of the pellagrous groups.
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13. The proportion of calories derived from carbohydrate and fat
combined is essentially identical in the.supply both of pellagrous
and of nonpellagrous households. The supply of carbohydrate is, if
anything, somewhat smaller in the diets of the pellagrous than in
those of the nonpellagrous households, so that the production of
pellagra would seem not to be dependent on the excessive consumption
of this nutrient.

14. The diets of the pellagrous households have a smaller average
supply of the recognized vitamines than do those of the nonpellagrous,
‘the disparity in supply being particularly marked with respect to
the “fat soluble A’ factor.

15. The mineral makeup of the diets of the nonpellagrous house-
holds will tend to be superior to, or, at least, is less likely to be
deficient either as a whole or in any of its elements than that of the
pellagrous households.

16. The indications afforded by this study suggest that the pella->
gra-preventive power of a milk or a meat supplement is due to the
effect of a correction in the type of diet studied, of a deficiency in
supply cither (1) of some amino-acid or acids, (2) of the ash or of
some of its constituents, (3) of some as yet unknown essential (vita-
mine?), or (4) of all or of a combination or combinations of some of
these. Conversely, they suggest that the pellagra-producing dietary
fault is the result of some one or of a combination or combinations
of two or more of the following factors: (1) A physiologically defect-
ive protein (animo-acid) supply; (2) a defective or inadequate min-
eral supply; (3) a deficiency in an as yet unknown dietary cssential
(vitamine?). The somewhat lower plane of supply, both of potential
energy and of protein, in the diets of the pellagrous households,
though apparently not an essential factor, may, nevertheless, be
contributory by favoring the occurrence of a deficiency in intake
of some one or more of the essential dietary factors, particularly
with diets having only a narrow margin of safety. :

17. The indications afforded by this study clearly point to an
increase in the availability of milk, particularly by hicreasing cow
ownership, and of fresh meat, by all-year-round meat markets as
important practical measures of prevention and control in commu-
nities of the character studied.

Addendum: After our manuscript had gone to press there came to
hand a copy of the ‘“‘Report of a Committee of En-juiry Regarding
the Prevalence of Pellagra among Turkish Priseners of War” in
Egypt (published February, 1919). Among the conclusions reached,
the following are of most interest in the present connection:

I. ““There is no evidence of the presence of any bacterial infection
standing in ctiological relation to pellagra.”

165786°—--20——>5
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II. “There is no evidence of infection" by any protozoal, spiro-
chetal, or ultra.mncrosc()plc organism standing in etiological relation

to pellagra.”
III. “‘Pellagra is duc to a deficiency in protein, as gauged by its
biological value.” .
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. APPENDIX.

EXPLANATION OF ARTICLES AND GROUPS OF ARTICLES OF FOOD PRESENTED IN
TABLES L ET SEQ.

. In order to lessen the detail of the tables presenting comparisons
of the average supply of various groups of households, certain broad
groupings of articles of food have becn made which are defined in
the following. :

Fresh meats include all meats not cured, salted, or canned. The
great bulk of “fresh meats” was beef. QOccasionally sausage (made
of beef and pork), poultry, fish, and fresh pork occurred in the house-
hold food supplies. All of the beef and pork purchased by the house-
holds during the 15-day periods were slaughtered locally and sold
without much regard to cut, except with the following general dis-
tinctions: Beef was sold as ‘“steak,” “roast,” and ‘“stew meat,”
and pork was sold altogether in the form of sausage (mixed with
‘beef), very little pork being slaughtered at the time of the year during
which the data were collected. The prices at which steak, roast, and
stew meat were sold were fairly generally in the following ratio: Steak
100, roast 75, and stew meat 50. “Stew mecat’’ included rib meat,
brisket, and all of the beef not sold as roast or steak. For these
reasons this meat rather than steak or roast was more commonly
purchased by the poorer households. All poultry were home or
locally produced and killed at home. Fish was a local product in
two villages which were near streams and, relatively, were unim-
portant components of the fresh meat groups. '

Cured lean meats include all cured and salted meats, except salt
pork, and consisted principally of bologna sausage, occasionally
pork, shoulders and ham, and, rarely, breakfast bacon. All these
articles were packers’ products.
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" Canned meats include a considerable -variety of kinds and brands
manufactured by well-known packing and canning establishments.
Salmon was by far the most important article in this group. For
each household purchasing during the 15-day period ‘Vienna”
sausage, “pork’’ sausage, roast beef, -chipped beef, and oysters, twc
purchased sardines, three purchased tripe and corned beef, four pur-
chased potted meats, and thirty used salmon.

Fggs were all country eggs, no cold storage eggs being sold. "

Fresh milk includes sweet whole milk and buttermilk, the greater
proportion being buttermilk. In every instance the “butteérmilk
was from churnings made in the mill workers’ households or in the
households of near-by farmers, the practice being to leave a consld—
erable ‘residue of the butter in the milk becauseof unimproved
methods of butter-making. The sweet milk in all cases Was pur-
chased whole or was from home-owned cows. In some houscholds
it was skimmed lightly to obtain cream for coffee. Practically all
of the eows in this section were of mixed breed, with the Jersey
perhaps predominating. Tn computing the weight of milk’ the spé!-
cific gravity was assumed to be about 1.03.

Preserved -milk includes evaporated milk and, in a’ ‘very few cases,
eondensed milk, of the commonly known brande

Butter in all instances was homemade or country made, all being
‘produced locally; no butter substitutes were purchased.

Cheese in all instances was ‘‘American” pale cheese; none was
home or locally produced. '

Dried peas and beans include several varieties of cach. Béans
were principally “pink’" heans (Phaseolus vulgaris), less frequently
“white” beans, and infrequently lima beéans. Peas were of ‘the
general variety known in this section as “field”” peas, for the most
part commonly known as “blackeyed peas.” Apparently the varié-
ties of either heans or peas were used rather indiscriminately. , Beaiis
were pur(hascd by apprommately ‘twice as many households' as were
peas.
Ounned peas and beans include the conimonly known brands of
English peas and “pork and beans.” Of the two, beans were more
frequently bought the peas being rarely used. ((‘anned stnng
beans are given as a separate article of food in the accompanymg
tables.)

Wheat flour in all instances was standard patent ﬂour * None of it
was locally milled. It was sold as “plain”’ flour or as “self-rising”’
flour, the latter being a “prepared flour” (of which several brands
were avallable) which required no baking powders in biscuit making.
‘Where “plain” flour was purchased, a preparation known as
“Horseford’s bread preparations’” was usually purchased.
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. Wheat bread, . cakes and crackers include only bakery products.
The bread was made from standard patent flour. Crackers were
the common “soda crackers.” In this group are included a mijs-
cellaneous variety of small sweet cakes or cookies sold loose or in
5-cent cartons and manufactured by well-known biscuit companies.
Cakes and crackers were purchased only occaswnally for household
use.

Corn meal. All maize meal used during the period for which records
were secured and, so far as could be ascertained, during the winter
of 1915-1916 and the entire spring of 1916, was of local production
and milling or of the generally adjacent section. None of it was
highly milled, much of it only slightly bolted, and most of it was the
so-called “water-ground meal” (i. e., ground in water-power mills).
In this connection it may be noted that merchants selling to mill
workers stated that there was a marked preference on the part of
‘mill workers for the locally milled meal, partly because it was believed
to have a better taste and to spoil less quickly, and partly because
of a rather general belief that ‘“shipped-in’’ meals were a cause of
pellagra

Grits. (coarsely-ground maize) was not locally produced, and was

of the variety generally available at groceries.
- Canned corn was corn cut off the cob and canned by Well-known
manufacturers. A considerable proportion of the canned corn was
not “sweet” or ‘“garden’’ corn, but the ordinary variety of “field”
corn.

Rice was the white polished variety commonly purchasable at
\grocenes .

Salt pork. With the exception of a very few households which had
salt pork left from home slaughtering of the preceding fall and winter,
all of the salt pork was shipped from national packing centers. This
salt pork was of two kinds, the “fat back” and “sow belly,” cut
from the back and the belly of the hog, and the “streaked meat”

“rib meat,”” cut from under the ribs. The fat back and sow belly
contalned no lean, but in the rib meat there was a small “streak”
of lean. The latter was slightly higher in prlce and was used to a
much less extent than the former. Salt pork is cooked and eaten
with greens and green string beans and dried peas and beans, and
also fried. When fried, the grease is mixed with flour (occasionally
a little milk is added) to make a gravy which is eaten with home-
made biscuits and bread, and the remainder of the meat or crackling
is eaten as bacon. Much of the grease from frying is used in cooking,
and to that extent displaces lard or lard substitutes.

Lard and lard substitutes include the so-called “leaf lards” and the
‘““compound lard” manufactured and sold generally. It was found
impracticable to differentiate in' many instances between lard and
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lard substitutes in the purchase records and family statements.
From such information as was secured it appeared that lard sub-
stitutes were used much more generally than lard, the approxlmate
ratio being 3 or 4 to one.

Green siring beans were beginning to be available in the stores
during the periods for which data were obtained, only a very few
households getting themsfrom home gardens or from other sources.
These beans were eaten unshelled. In this group are mcluded a
very few households having green English peas.

Canned string beans were the brands commonly purchasable at
groceries.

Green vegetables include cabbage, onions, and turnip and mustard
greens, purchased at stores. Of the articles named, cabbage was
the preponderating one, onions being infrequently used and then
only in small quantltxes, while greens were rarely purchased.: " ‘These
articles were shipped in from other sections of the South. .~ . ::

In some households home gardens were beginning. to yleld«a little
lettuce, greens, onions, and cabbage The amounts were ‘tiot large,
although a fair proportion of the households were “getting ‘a mess”
occasionally. The data were not secured.in such a form as to: permiit
of the inclusion of home-grown green vegetables in the tabulatlons,
and will be referred to in another connection.

The bought vegetables (or ‘“store” vegetables) may be sald to
constitute the supply which was available throughout the winter
and spring of the year; while the home-produced green’ vegetables
may be said to constitute the supply which began to be available
for a proportion of the houscholds in small quantities in the late
spring and to an increasing extent after about June 15. ‘

Cdanned vegetables include all canned vegetables except legumes
and potatoes. Practically all of the canned vegetables used were
tomatoes, kraut, and beets, the frequency of their purchase being
in the ratio of about 1 of beets to 3 of kraut and 15, or more, of
tomatoes. These vegetables were of the brands generally pur-
chasable at groceries.

Fresh friits include bananas, apples, oranges, and lemons. Of
these, bananas and apples were the predominating varieties, oranges
and lemons being used infrequently. Bananas werc consumed
principally by mill-working members of the households between
meals or at midday lunches, while apples entered more largely mtb
the general household diet.

Dried fruits include only apples and peaches, both being of the

‘“evaporated’’ variety. The two fruits were used to an approxi-
mately equal extent.

Canned fruits include principally peaches and a few blackberries

and apples. With rare exceptions these articles were purchased at -

stores and were of the commonly known brands.
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Irish potatoes were purchased in all instances from stores, and,
1in all except a small proportion of households, were of the preceding
season’s crop. Spring potatoes began to be sold about May 15, but
their price was nearly double that of the fall crop.

Fresh or raw sweet potatoes were purchased in all instances from
stores. They were only occasionally available during the periods
for which data were secured, and had been scarce during the winter
months. .

Canned sweet polatoes were from canneries in adjacent sections,
principally North Carolina.

Sugar included only the common white granulated variety.

Sirup included only “corn sirup,” the most popular brand heing
the “Karo corn sirup.”

Jellies and jams include, with few exceptions, the cheaper varieties
commonly purchasable at groceries. The exceptions were home-
made jellies and ‘‘preserves’” which were used by a very small
proportion of the households. The jellies purchased at stores were
apple jelly with various flavors. ‘

Al other foods include principally coffec, tea, baking powder, soda,
‘bread prcparation,” and condiments. Their combined average
cost ‘was approximately 1 per cent of the total average cost of the
purchased household food supply.

. DEATHS DURING WEEK ENDED MAR. 6, 1920.

[l“rom the “ Weekly Health Index,” Mar. 9, 1920, issued by the Bureau of the Census, Department of
. Commerce.)

Deaths from all causes in certain large cities of the United States during the week ended
Mar. 6, 1920, infant mortality (per cent), annual death rates, and comparison with
“ corresponding week of preceding years. .

‘| Week ended Mar. Per cent of deaths
6, 1920. under 1 year.
I’onulatiou Average e
Cit uly 1, annval i i
Y. 1918, esfi- death rate | Week |, .0
mated. Total Death | per1,000.2 | ended ! -ear or
deaths. | rate.! Mar. 6, | YT OF
years.
38 17.6 C 19.9 13.2 C 2.3
105 2.1 C 18.5 14.3 C 4.1
272 21.2 A 20.2 16.5 A 156
123 32.4 A 17.9 19.5 A 12.8
2 19.5 A 18.9 11.6 A M5
199 21.9 C17.1 16.6 C 20.8
37 17.3 A 145 10.8 A 14.8
796 16.0 A 17.5 15.7 A 20.4
200 26.0 C 20.0 12.0 C 12.5
240 15.4 C 12.1 17.9 C 12.2
83 19.2 C18.1 13.3 C 15.4
63 25.1 C 22.3 6.3 C 89
3. . 72 eeeennnn.
303 ;... 21.8 |......... .

1 Annual rates per 1,000 estimated population.
3¢A” indicates data for the eorrespon%lﬁg week of the years 1913 to 1917, inclusive. “C”’ indicates data

corresponding week of the year 1917,
Mati‘:l:lo estimated as of Julg 1, 1919,

fo; trpe
11920 enumeration; subject to revision.
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DEATHS DURING WEEK ENDED MAR. 6, 1920—Continued.

Deaths from all causes in certain large cities of the United States during the week ended
Mar. 6, 1920, infant mortality (per cent), annual death rates, and comparison with
corresponding week of preceding years—Continued. . .

Week ended Mar. Per cent of deaths
6, 1920. under 1 year.
Population Average
Citv. uly 1, annual

ALY 1918, esti- deathrate | Week |p. .

mated. Total Dentll: per 1,0W0.2 | ended vg!:'%‘:s
deaths. | rate. B{g\;o .6, Years.t

Fall River, Mass.......ccuuu. P . 128,392 63 25.6 C 19.9 17.5 C 20.4
Grand Rapids, Mich.......... . 135,450 41 . 15.8 C 85 12.2 C 13.6
Indianapolis, Ind.. .. 290, 389 9 17.8 C 16.9 13.1 C 1.7
Jersey City, N.J... 4 318,710 93 15.2 C16.2 51| CiILl
Kansas Citly, Mo. .. 313,785 105 17.4 C 14.3 15.2 C 10.5
Los Angeles, Calif. . 568,495 219 20.1 A 13.9 8.7 A 7.6
Louisviile, Ky....o.oowoeonss 242,707 20.6 C16.8 1ns5| ¢ 7.7
Lowell, Mass._. ... 109, 081 68 32.5 A 190 2.5 A 20.3
Memphis, Tenn.. eecmeaciaaas 107 L.......... C 216 10.3 C 94
Mi.waukee, Wis.......... - 453, 481 101 11.6 A 152 25.7 A 25.4
Minneapo.is, Minn. ...... 105 14.3 C 116 13.3] C129
Nashvile, Tenn.......... 119,215 57 24.9 C 17.5 8.8 C 17.5
Newark, N. J..... 1 141 17.2 C17.4 26| Cl7
New Haven, Conn 154, 865 69 23.2 C12.1 18.8 C 111
ew Or.eans, L: 382,273 5 28.0 A 212 6.8 A 97
New York, N. Y 5,215,879 1,712 17.1 C 17.0 51| C .7
Oakland, Calif. 4, 7 16.3 A 129 13.4 A 856
Omaha, Nebr, ; 53] Ci127 20.8{ C15.89
Phi:ade.phis, Pa. J 1,761,371 731 21.6 312.9 13.0 313.1
thtsbm('fh Pa... 593,303 246 21.6 C17.2 2.6 C21.4
Portlan ,(5reg..... .................... - 3 O R 5.7 C 9.5
Providence, R. I 263,613 112 2.2 C 15.4 15.2 C K.1
Richmond, Va....c.cccceeecnaaaacnnans 160,719 59 19.1 Cc22.1 25.4 C 88
Rochester, N. Y.....ceeeceeiaeaennnne 264,356 82 16.1 C 15.4 2.2 C17.9
Bt. Louis, MO. ..o neeeraciacionnaenns 779,951 206 13.8 C19.9 68| Ci121
St. Paul, Minn. ... .ccoceeioicaaanas | 257,699 58 1L7 C 10.1 1221 C 4.0
an Francisco, Calif...cceceeeeeceanne. 478,530 168 183 C16.8 7.7 C 84
) L1 748 O (R 4.7 A 1.4
40 i 7.5 C10.7
51 16.5 C13.9 15.7 C 1.6
83 18.5 A 1.2 10.8 A 14.4
141 16.8 A 19.5 1.3 A 10.2
88 26.4 C 18.0 11.4 C 83

1 Annual rates 1,000 oestimated ulition.
2HAP lndicatespgl;tﬁ for the conwl:)?)?nding week of the years 1913 to 1917, inclusive, *C’ indicates

data ‘or the corresponding week of the gear 1917
3 Data are based on statistics of 1915, 1916, and 1917.
4 1920 enumeration, subject to revision. :

Summary of information received by telegraph from industiial insurance companies for
week ended Mar. 6, 1920. o
Policies in force......... eeeceeeeetteaaa e eaararaaaan ceeeeeena.. 42,773,976

Number of death claims. .......................... ceeens e .ee 14, 598
Death ciaims per 1,000 policies in force, annualrate................. cee 17.8



PREVALENCE OF DISEASE.

No health departiient, State oi local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring.

UNITED STATES.

CURRENT STATE SUMMARIES.
_ Telegraphic Reporis for Week Ended Mar. 13, 1920.

These reports are preliminary, and the figures are subject {0 change when later returns are received

by the State health officers.
ALABAMA.

CRICKRI POX. . eeeeeeeeeeeeeeeaannnnen
Dip)ltbt!ri&. aie

Tuberculosis (pulmonary). ..

Typhoid fever..............
"Whooping eough . .......ooovieiniianiiaaaaae

ARKANSAS,

Cemi);'bspinal meningitis. . ................ot 2
Chicken poxX..............

Typhoid fever....
‘Whooping cough

CONNECTICUT.
Cages.
Cerebrospinal meningitis:

Bridgeport. ... .. .o.oooiiil. cece 1

NewHaven............ocoooiaann.. .o 1

New London 1

Chickenpox.............. 24
Conjunctivitis. - 2
Diphtheria:

Hartford County--Hartford. ......._..... 9

New Haven County—-New IHaven....... 13

Seattering...... ... .......oiiiiiiii.. 47

Influeriza:

Fairfield County . .....oooooiiiiiiiina. 2

HartTord County .. .........._........... 56

Litchfield County.................... .. 1

Middlesex County ... ................. . 9

New HavenCounty............ .. . ... 2

New London County.................... 51

Windham County....................... 51

Measles:

Fairfield County—
Bridgeport....................... .o 7
Stamford.......... ..., 9

Hartford County—

Hartford. .......0.............. ... 13
Plainville. . ..._...... ... . .. 32

Litchfield County—Winchester. . .. 16

New Haven County- New Haven... 33

New London County --New London..... 101

Scattering ) 68

Mumps........... 35
PRENMONIR. . . ..o ooooiiiiiiiiieiiieaneaeen 31
Scarlet fever:

New Haven County—

New Haven...................... cee 8
Waterbury .. 35
Scattering 45
Tuberculosis. . 55
Typhoid fever. 1
‘Whoopingcough....c.....ccocvviiaennnnns cen 50
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DELAWARE.

Diphtheria..........ccoiviieanaaat. O
Influenza:

Pneumonia....
Scarlet fever.........
Tuberculosis. . ......
Typhoid fever.......
‘Whooping cough......

FLORIDA.

Malarid....ccceccacccecceceee

Pneumonia....ceescccesscccceccccnccccaccnce
Scarlet fever... . .
Smallpox...... secscsascaccane eesescacaacence
Typhoid fever.........cciiiiiiiecenniacanen .

GEORGIA.

Cerebrospinal meningitis. .......... ceeececee
Chicken POX.eeceeieimiieniiiiiniannas .o

Conjunctivitis (acute infectious).

Hookworm........
Influenza..........

Mumps...eceeeeees
Pneumonia........

Typhoid fever..............
Whooping cough

ILLINOIS,

Cerebrospinal meningitis:
Cook County—Maine Township.... cecen

Diphtherie:
Chicago....ccceveeeerenncncnen scecosese
Seattering.......oo......
Influenza: ’

Quincy Soldiers’ and Sailors’ Home. ceee
Fneumonia:

McHenry County—Seneca Township....

ILLINOIS—continued. Cases.
Scarlet fever—Continued.
Rockford....... cecesctcsesecesstcscsanee 7
8
114
41
9
15
8
15
80
82
Parke County.....ee... 54
Randolph County........ ceee 200
Shelby County........ccccecceancacccance: 205
Sullivan County...... 104
Switzerland County.. 100
Scattering............... ceccectccecccees 259
Measles:
Bartholomew County......cccecceeecceces 96
CassCounty........cccceeee.. .. 38
Clark County...... -40
Dearborn County.. 27
Delaware County... 83
Hendricks County. + 41
Marion County.... ‘166
Randolph County.......... 27
Switzerland County 50
32
b2
16
16
Rabies in animal: .
Bartholomew County ............... eeee 1
Scarlet fever: :
Carroll County 7
Cass County... 21
Elkhart County . .2
Lake County . 10
Marion County 24
Randolph County 9
Scattering...........ciiiiiiiianaaae ees
Smallpox:
Cass County. ............. cestescoreccn . 8
Clay County.....cccoevuiriianennnnns 19
Clinton County.ececeec--coccocsccsccecce 8
Fountain County. 12
o7
22
8
.16
+ 166
Chicken PoX.......cceeeennn ceerenans coceens 1
Diphtheria. .......... ceeene [ (1]
Influenza: .
Clayton County.......... cececececacanen . 7
Davis County...... 13
Towa County......... 16
Shelby County 39
Seymour........ 10
Scattering...ccececeeeeecaanens cecsceeees M




M

1owA—continued.

Scarlet fever:
Des MoINes. ...oceieeniiiniiniennnannnn 9
Scattering.......ooooiiiiiiiiiiiiiiiiie 52

Smallpox:

Blairstown. .......ooiiiiiiiiiiiiiiaiae 15
Cedar Rapids...coooiieiiiiiiiiaiinnnen 7
Davenport g 16
Gilmore. .. 16
41
1

Influenza...
Scarlet.feve:

"7" LOVISIANA.

Cerebrospinal meningitis.................... 4
Diphtheria............. . 6
Influenza........... . 1,982
PReumonia.. . .ooeeeeenmrmenaeeeeiaaies 35
Scarlet fever-.......coiieeeniiniiiiiiiiiiaee 4
SMAlPOX . tauemnncnnocoacrsorecnecsarnacanscs 41
Typhoid fever. 6
MAINE.

ChiCken POX..ccouemuii it iiiaaianaa 16
Diphtheria. ....coevvveniiiiiiiiiii. 9
Influenza:

Wilton. ..

Scattering
Measles:
North Berwick.......... .. 12
South Berwick .. 9
Seattering-...oooooiiviiiiiii 6
23
1
37
28
[
13
b
Whoopingcough......._............. eeeeea 10
MARYLAND.!
Chicken pox.. 50
Diphtheria................... 47
German measles 3
Influenza................. 1.208
Lethargic encephalitis. . .. 1
Measles.......ooiiiiiiiiiiiie i, 323 -
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MARYLAND--continued. Cases.
Meningitis....................ccooeveennn. cee 3
MUmPS... ..ot eaaan . 22
Pncumonia (all forms)..........ccceeeaennn.. 178
Poliomyelitis..................ccceiiannns . 1
Scarlet fever.. 88
Smallpox... 7T
‘Tuberculosis...................ooooiiuie. 127
Typhoidfever...................... 6
Whooping cough 29

MASSACHUSETTS,
Cerebrospinal meningitis. . ............ ... 8
Chickenpox.._.._.... . ... ... vee 93
Conjunetivitis (suppurative).. J 13
Diphtheria..........o.o .. 102
German measles.......... . B
Influenca........... 490
Measles.......... .. 5a2
Mumps.. ...l . 216
‘Ophthalmia neonatorum. . 21
Pneumonia (lob.ar) . ... .. 139
Searletfever .. ... ... 242
Septicsore throat.......... ... ... 3
Trachoma............ ................. ceeee 1
Tut erculosis (all forms). . ... s 169
Typhoidfever...... ... . ... .........i.c.... 7
Whoopingcough. . ..... ... ... ... ........ 255
MINNESOTA,

Cerebrospinai meningitis. ... ................ 2
Smallpox........... o .. . 7
MONTANA.

Diphtheria................ . ...
Influenza......... ... 266
Prenmonia (lokar)............ esaeereecneae 5
Scarlet fever............ et iiteeeneeiceaaen 18
Smallpox.. ..o i 32
: NEBRASKA.
Cerebrospinal meningitis:
1
14
14
Scattering.. 2
CINHUIENTZR. e, 834
Measles: )
Lincoln......................... peeeeenan 31
OGmaha..................... 41
Seattering 19
Mumps. .. oooiiiiiiiiiii i ceeee 4
Scarlet fever:
[§3 1171 17 SN 27
Scattering 49
Smallpox: .
CedarBlufls..... ... ... ..o 7
Ceresco. ... 7
Douglas. ..... 7
1
.......................... 9
3
7
71
Typhoid fever. .. 1
Whoopingeough. .. .....cceeievvieinaennnnn. 19

1 Weck ended Friday.
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NEW JERSEY.

Chicken POX...eueiiniiiiiiiiiiiiiiiiaianees 12
Diphtheria:
Quay County.......

Pneumonia....... .
Poliomyelitis. ....
Scarlet fever......

NEW YORK.
(Exclusive of New York City.)

Ceretrospinal meningitis—Oyster Bay..... . 1
Diphtheria......... eeceesscnscanicnn ceeveees 85
Influenz....oocvieaeennn... 2,434
Measles.....ccoionncnnninnnns 684
Pneumonie.........cceneene. 313
Poliomyelitis—Rochester. . 1
Scarlet fever........ccuiemiienniiciiinnnaan . 17
SMAlPOX.. oottt cecen 1
Typhoid fever... 7
Whooping cough 180
NORTH CAPROIINA.
Cerebrospinal meningitis.................... . 4
Chicken POX......commmueiiiiiiiiiiiiananann . 10
Diphtheria........c.coeeiiiiiiiiiiiii.. e 28
German measles... ... . . 2
Measles.....coceeeennnn 67
Pneumonia (all forms). 133
Poliomyelitis. ........ 1
Scarlet fever........ 24
Septic sore throat...ceeeeceeececeececennnanas 3
Smallpox.......ceeee..... coscestcncecnccnnn . W
‘Whooping cotigh....cce.oiieeiiniiannaaaan eee 107
OHIO.
Scarlet fever:
AKION. ceeeiiiiiiiiiiieicieiiaaaaaa, 33
Chesapeake. 1
Cincinnati 3
Cuyahoga Falls 19
Dayton......... 1

Lawrence County—Fayette Township... 4
Marion County—Big Island Township... 11
Summit County —-Qpnn gfield Township. 19

Smeallpox:
ALger. s 12
Cuyahoga Falls.......................... 4
SOUTH DAKOTA.
Chicken PoX...c.eeeeeeeeeenenenieiiinaana... 1
Diphtheria...ceeeeeeeeeccroeieeciienennaatn, 4
Influenza.......coveeveveeneneenneneannnn.... 120
Measles......ooiietancieiaenancnreennnnn.- . 4
Pnoumonia.......cceoenieeeereienneennnnnnns 12
Searlet fever.........c..oceiineeeinviinnnnnn. 23
Smallpox.. ..ot 15
Trachoma. .................. coeectcencecnse 15
Wheoninzeough. ... iiiieiiaann.... 6

VERMONT. Cases

Chicken pox.......... 34

Diphtheria........... 6

Influenza............. 470

Measles............... 90

Mumps............. m

Pneumonia......... 42

Scarlet fever........ 13

Whocping cough.....cooininnnninnna.., . 10

VIRGINIA.

Cerebrospinal meningitis:
AmeliaCounty........................ 1
Duchanan County. 2
‘Hanover County.c..........cooeen... ceee 1

Smallpox:

Lee County, several.

Graysor: County, several.

Portsmouth County, several.

Shenandosh County.................... o 6

Warren County...................... ees’ 1
WASHINGTON. '

Chicken poX.....cccoiiiiniiiiniiiiiieanann .. 43

Diphtheria. ceeen 9

Influenza................ 2n

Measles.......ccveunnn... 213

MUIMDS. . i i eeeeieee. 34

Pneumonia.. 17

Scarlet fever......... 63

Smallpox.. .. 147

Tuterculosis 18

Typhoid fever................ 3

Whoopingeough.......oooiiiiiiiiiiinnnn.. 11

WEST VIRGINIA

Diphtheria........ccooiiiiiiiiiiiiinnnaa. .

Meas!les: N
Parkersburg............... teveeenas . 8
Wkeeling...... - 43
Seattering... 13

Scarletfever.........cccoiiiiieiiniinnnnnnns . ‘8

Smallpox: Co
Salem............ccoiiiiiiiiiiiannn... .10
Scattering... s 9

Typhoidfever........................ 2

Milwaukee: )
Cerebrospinal meningitis. . ....... ceeenns 1
Chicken pox.............. 58
Diphtheria............... 28
Influenza........ coeen 7
Measles.. 69
Rutella......... 4
Scarlet fe\-er ........ T 32
Smallpox.. 1
Tuberclosis 18
Whoopil_:gcmlgh ................... 7

Scattering:- .
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Kentucky Report for Week Ended Feb. 28, 1920.

Cerebrospinal meningitis: Measles—Continued. Cases.
Hardin County... Kenton County.......ccccuan... ceeeeans 34
Ohio County..... Laurel County........ . 12
Owen County........ McCracken County . - A

Chicken POX...cvieeiieiiiiiiiiiiianannns Marion County..... ceee 9

Diphtherig. ..ccooviiiiiiiiinianianae. Simpson County.. . 8

Dysentery.....ceeeemenieenieiiannnnnn.. Todd County... aeen 9

Erysipelas.....coeiieiaiiiiiiiiiiiiiiaa, Seattering...........ooiiiiiiiiiiiiiiiann 66

Tnfluenza: Mumps. ... e 19
Ballard County.....coeceenaeaoaaaaannn 350 i Ophthalmia neonatorum:

BellCounty ....coeveeeoiiinna.. .. 328 1
Boyd County.....ccoevnnuiennnns . 161 1
Caldwell County........ . 288 | Pneumonia:

Carlisle County........... 9 Ballard County ... .....ococooiiiiii... 24
Carter County.......... 144 Boyd County.....cocoeiiiiniiiiaao.. 29
Christian County....... ..o12 Caldwell County......coooooiiiiiiill. 15
Clarke County.... -2 Clarke County......coieiiinnnanin... 14
Clay County.... R ClayCounty. ..o, 32
Daviess County . 189 Fleming County. 9
Fleming County. 170 Graves County......cuienuniennnnannnn.. 11
Grant County. . 371 HardinCoundy....ocovvanenianiiia ... 10
Graves County. 184 Harrison County .. ... coocveeeianneean... 16
Hancock County. . 164 Jefferson County......coooeveeiin... 21
Harison County . ..ccoeeeennnncnnnnnnns 323 KentonCounty ... ..cooeeennnaniiiana... 12
Henderson County.....cceeeeeneennaennn 119 Lawrence County........... . 16
Henry County..ooennneniiininiinnnnnns 173 Scattering. .. ..coooooiiiiiinaanaaa... 209
JolTerson County.....eeeeeeunecennnannss 174 | Scarlet fever:

Kentori County.....ceeeeeeeenneeeeannss 121 Hancock County . .....coeeeeienenennn... 6
KNoxCounty.....coeeereieeinneecnnnnns 107 JefTerson County 9
Lawrence County....occeeeeeeeccaiannns 219 " Kenton County....... 6

« LoganCounty.....ccccomiiiaiinnannnnn.. 28 Scattering................... 25
Mason County.....ceeeeeeniannnannnne..s 238 | Septicsorethroat... ... ..cccoocoiiii..... 1n
Muh:enburg County....ccceeeeeeaaaoa... 35 | smallpox:
OwenCounty......ccceaveiirnnnnnennnns 120 Ballard County..........coo.oooool.l. 7
Seott County.....ooomemiiennnniiaiaai. 163 Carlisle County...... 5
Shelby County...coocveeennainniiana... 114 Knox County............... 6
WayneCounty....oceeenennnannnnnaae... 107 Muh!enburg County......... 5
Scattering......ccoveieeninneraannnnnnnn. 2, 800 Pike County. ... . 10

B G ¢ T S 3 Wayne County....... revesesnes 9

Meas!es: Webster County................ 9
CampbellCounty............icoooioiiiee 53 Whitley County. H
CarisleCounty. .. .ooceoeeniniiinannnnn. 12 Seattering...ccoceeieienenenannnennnannns 35
ClarkeCounty.............coiiiiiein 12 | Tonsillitis. . ..coiiniiniiiiiiiiiiiiiainaa... 4
Clay County . 17 | Trachoma... 3
Cumberland County.......ccceeenninn.. 10 | Tuberculosis 54
FlemingCounty..............c.ooiianite 37 | Typhoidfever............. ... ... 34
GravesCounty................ . 13 | Whoopingcongh. ... ..... ...l 56
Harrison County 12

Kentucky Report for Week Ended Mar. 6, 1920.

Cerebfospinal meningitis: Cases. ; Influenza—Contiinued. Cases.
DaviessCounty......ocoemiveeieirannnn 1 FlemingCounty.........coueuunnnenn... 260
Graves County. ... 1 Hickman County......c.cooeeeeeenen.... 103
Jefferson County. .. 1 Hopkins County........coovveuueennnnn.. 200

Chickenpox.............. cecceccssceccceceee 16 Jeflerson County.............. [P 184

Diphtheria: KnoxCounty.................... 153

19 Muhlenburg County............... 171
10 OwenCounty..........couuuee ees 272
1 Shelby County.......ccceneeee... 114
3 Todd County.........coeuennn.... ... 176

Influenza Scattering. ......coiecccecenecanaeannnn 2,069
BreckenridgeCounty..........c.ccee... . 137 | Measles:

125 Campbell County........ocveeenuaaao.. 29
DaviessCounty......ccecveecennncencees 135 Fleming County....... ceeeeineiiiaeean 34
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Kentucky Report for Week Ended Mar. 6, 1920—Continued

Measles—Continued. Cases.
Jeflerson County........coocunnannns 18
Kenton County 53
Shelby County........ 10 |
Scattering............co.ooil 144

Muwmps......occcennn.n 3

Paratyphoid 1

Pneumonia:

Boyd County.......ccoieeenunnnnannnnnn. 7
Breckenridge County.................... 18
Carter County............ . 7
Daviess County..... . 8
Fleming County....ccceeeeeeennnn.. . 9
Jefferson County . . 57
Kenton County.......... . 7
Knox County.... . B
McLean County.. .10
Scattering........... ...l 100

Ecarlet fever:
Jeflerson County
Scattering.
Septic sore throat
Smallpox:
Crittenden County................... oo [ ]
Pendleton County...... cesecssesarccacan 7
Scattering. g 18
Tonsillitis. ...... 7
Tuberculosis:
Jeflerson County 15
Scattering 9
Typhoid fever 15
‘Whooping cough 42

SUMMARY OF CASES REPORTED MONTHLY, BY STATES.

Tables showing, by counties, the reported cases of cerebrospinal meningitis, malaria, pellagra, poiio~
myelitis, smallpox, and typhoid fever are published under the names of these diseases. (See names of

these and other diseases in the table of contents.)

The following monthly State reports include only those which were received during the current ‘week.

These reports appear each week as received.
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1920, . A
District of Columbia (January).!...... 106 2 27 6
District of Columbm(l-‘ebruary) 3 61 .78 9l......
Massachusetts (Feb 642 1,077 |...... 223
New York (January 2,574 1,630 39 nu7
ennsylvania (Jan 1,711 2,018 4] 133
YVermont (February) 13 651......] . ]
ANTHRAX.

Massachusetts and New York Reports—January and February, 1920.

During the month of January, 1920, eight cases of anthrax were
reported in the State of New York. During February, 1920 one
case was reported in Massachusetts.

City Reports for Week Ended Feb. 28, 1920.

Place Cases. | Deaths “Place. " Cases, | Deatbs.
caﬁ?,lilli ..... . { 1 %Vananaseo l,)eCaliI........... ) 3 P,
€, cescecocscecacances)  1leceeieieas llmingt cesecsceccccne ceccccccon

Now, Yok, K. : T IO o
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CEREBROSPINAL MENINGITIS.

State Reports for January and February, 1920.

Murch 19, 1920,

[}
New cases N iNew cases
Flace. reported Place. . |reported.
Dlstnct of (‘olnmbu (Fcbmar)) ........ 3 || New York (January)-—Continue«. ,
i Erie County--
Mamﬂhuselts (Februan) Buffalo. . oo ooeeee . l 2
Barn\tablo County— Monroc County— !
* Falmouth (town) 1 Rochester...........oooio.o. i 1
Berkshire County— Nassau County - - ;
CLPittseld. .ol 1 1
antol County— . . 24
Atlleboro. ................ ... 1
Fall River .. 1 1
.. New Bedford +4 Oranze (,ounu——
Essex Count} Newburgh .. .................... 1
....................... 1 Sufielk County—
Hampdcn Count) — Riverhead (town). .............. 1
...................... 1l ~ Westchester County—
Middleoex County——- White Plains. .. ................ 1
'dhudge ...................... % Mount Kisco........cooiiiiii. 1
Norlolk County— Total.......c.covnienenniannn. 35
. Broo¥line (town)............... 1 e i
' Weymouth (town)._............ 1 Penm 1vania (January):
‘l"]‘ymouth County—— Allezheny County 2
....................... 1 Chester County. 1
Sul{olk Count) — Fayetie County 2
Boston........ooociiiiiiiiiil 5 Franklin County 1
S e Mercer County. 1
2t Philadelphia Co 5
) S Somersct County 1
New ‘York (January): UnionCounty......c..occoeeeennnn.. 1
Cayuga County— Washington County................. 1
Owaseo (town).. .._............] York County....coovvnennvnnnnaan.o. 1
Chemung County— —_—
Elmira.........cocooiiiiann.. 1 Total. .. .ooooiiiiiiiiiii 16
City Reports for Week Ended Feb. 28, 1920.
‘Place. Cases. Deaths Plaec. Cases. | Deaths.
Milwaukee, Wis........ Tl ...
Newark, N.J... 1 1
New Bcdtord Mas 3 1
New Haven, 1 2
New York, N.Y....... 9 1
maha, Nebr........... 2 2
Philadelphia, Pa....... 2 2
Pittsficld, Mass......... ) N PO
Pontiac, Mih................[.......... 1
Chester,N. Y..... ) 3 PO
Providence, R. I.............}.......... 1
St. Louts, Mo......... ) B S,
San Franeisco, Calif. . ) 3N PO
Savannah, Ga........ 1 1
Springfield, Mass_ .. ... .0 1 1
DIPHTHERIA.

See Telegraphic weekly reports from States, p. 715; Monthly summaries by States,
p. 720; and Weekly reports from cities, p. 729.

LETHARGIC ENCEPHALITIS.
Yonkers, N. Y.—Week Ended Feb. 28, 1920.

During the week ended February 28, 1920, there were reported
two cases and two deaths from lethargic encephalitis at Yonkers,

N. Y.
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MALARIA.
City Reports for Week Ended Feb. 28, 1920.

Place. Cases. | Deaths. Place. " Cases. | Deaths.
Bi ham, Ala............. ) I Savannah, Ga................ ) B PO
Dallas, TeX.....ccceeenuanan. 1 1 || Tuscaloosa, Alg....c..ccceeeee.. 1leciiacnnes
North Little Rock, Ark....... b P, .
MEASLES.

See Telegraphic weekly reports from States, p. 715; Monthly summaries by-States,
p.720; and Weekly reports from cities, p. 729.

PELLAGRA.
City Reports for Week Ended Feb. 28, 1920.

Place. Cases. | Deaths. . " Place. Cases. lDénths.
Birmingham, Ala............. oceeeaiai, 1] Raleigh, N.C......ceeeveiiiiiiinnnne. | : 1
Dallas, TeX.c.ccvaeaeeeenceacadeennnnnnn. "1{| Savannah, Ga.....ceceeeeeedicennnanan 1
Fort Worth, TeX..........000]oeemmenes 1 Winston-éalem, N.C......... 1
Memphis, Tenn....110110IIIIIIII 3

PLAGUE (RODENT).
New Orleans, La.

The medical officer in charge of plague suppressive measures at
New Orleans, La., reports the capture of an infeeted rat from a
vessel from a foreign port under the following circumstances:

The vessel arrived at the port of New-Orleans February 4, 1920,
and measures were 'prom}l))t.ly taken to prevent- the passage of rats
between it and the wharf by the breasting off of the vessel and the rat
guarding of communicating lines. This practice is a routine one at
New Orleans against all vessels lying alongside the wharves in': the
river, and it is believed that in this instance the measures taken were
adequate to assure the prevention of rodent travel between the ship
and the wharf. The referred-to vessel was fumigated on February
12, some 49 rats being killed by this procedure. Upon examination
of their carcasses at the laboratory one of the rats, Mus Alexandrinus,
was found to be infected with plague of a resolving type.

This vessel left Calcutta, a known plague-infected port, on Novem-
ber 15 for Liverpool, and sailed from the latter port on January 16
for New Orleans. From a study of all the factors involved, it :fpeals
that the infected rat probably gained access to the vessel at Calcutta,
but because of the resolving type of the disease, the absence of -fleas,
and further unknown conditions, there was no resultant spread of the
discase in the ship’s rodent population. It is interesting to note
however, that three months ef;psed between the sailing of the vesse
from Calcutta and its arrival at Néw Orleans. ;
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PNEUMONIA (ALL FORMS).
City Reports for Week Ended Peb. 28, 1920.

Place. Cases. | Deaths, Place. Cases. | Deaths.

Denver, Colo.
Detroit, Mich.
Dover, N. H.
Dubuque, Iow
Duluth, Minn

Durham, N. C

East Chicago, Ind.......
Easthampton, Mass. ...
East Orange, N. J

109
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3 |l Gary, Ind.......... I
24 || Geneva, N.Y......
39 i| Gloucester, N.J......
Grand Rapids, Mich.. 7
Great Falls, Mont.... . 3
Greeley, Colo....... [ 1
2
1

Greenfield, Mass....
Greensboro, N. C...
Qreenwich, Conn...
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Ithaca, N. Y...... . . P
Jacksonville, 111
Jamestown, N. Y.
Jeflerson City, Mo
Jersey City, N.J..
Joplin, Mo........
Kalamazoo, Mich. - 13 10
Kansas City, Kans.
Kansas City, Mo..
.......... Kcarny, N.J...
Keene, N. H..
Kewanee, I11..
Kokomo, Ind.
Lackawanna,
La Fayette, Ind
.......... Lake Charles, La
Lancastcr, Ohio.
La Salle, n
Lawrence, K.
Lawrence, Mass.
Lexington, Ky.. .
Lima, Ohio.....cceeenieeiiei]ounnniiis
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PNEUMONIA (ALL FORMS)—Continued.
City Reports for ‘'Week Ended Feb. 28, 1920—Continued.

Place. Cases. | Deaths. Place. Cases. | Deaths,
Lincoln, Nebr.....ccoeeeeannd 4 2 || Pine Bluff, Ark......... cecosd] 4 ..
Lincoln, . 1. S 3 I qua, Ohlo. .. '
Little Rock, Atk 5., Pittsfield, Mass. .
Lockport, N 1 2 [| Plainfield, N.J Sl
Logansport, Ind........ooooo ool 2 Plattsburg,N Y.. i
Long Beach, (‘ahf. 9 1 Iymou .o 1
ng Brane 2 2 || Pontiac, Mich__.. ‘5 |- .
Lorzain, ORiO. - rovmeommmsaeeeennl. 1 || Port Chester, N. Y . 5 3
Los Anceles, Calif. 74 49 || Port Huron, "Mich. R 3 8
Louisville, Ky 28 1 25 || Portland, Me. .. . 5 13
Lowell, Mass. 231 22 || Portland, Oreg. 13
Ludington, Mi 1 2 Portsmouth PO (S B
Lynchburg, V. 4 || Portsmouth, Ohio. ....ooeeeoidenenennn.d 10
Il.‘ynn, Mass... - 12 11 }{ Poughkeepsie, N. 1
alden, Mass. 2 5 || Providence, R. I R 38
Manchester, Conn...cceeeeuedoo. . ooa... 2 Pueblo, Colo R 7
Manchester, N. H. 6 6 uiney, Il 4
ato, Minn. .. 1 g.t:incv, 5
Marion, fnd ...... 5 N.C 12
Marquctte, Mich 1 2
Martins Ferry, Ohio... 1 Reno, No ..... 8
Mason City, Iowa.... .4' Richmond, Ind.. ; .9
6 ichmond, H 8
3 {i Riverside, 3 .
49 noke, Va. . ... ceccccsscaed] P fesaale...
1 dosesnsissl % .
2 ll Rockford, cececccnaoafioaacaiand i3
2 | Rock Island, IlI...... cecesenss 8 1
29 || Rocky Mount, N, C. 122000 ... 3
$ il Rome,Ga....... ceceecnceoces | 3 P,
2 Rome, N. Y...... 1foooee
8 || SBacramento, Calil............. 8 6
1 }j St. Joseph, Mo................ 4 *
g St. Paul, Minn_ g
1 Sal; Lake Citv, Ut 9
2 || San Angelo, Tex... 7
6 Ca
8 || 8an Diego, Calif. ... [
1 dusky, . 1
17| Sanford, Me. . ... 3
3’: Sarat, Spm;gs N. Y :
49! 0g3 y ANe :
4 Sauﬁus , MASS. ......cceeennee 1 Do
9’|l Sault Ste. Marie, Mich__...... } 2
3-|| Savannah, Ga. . .....ioeeoneoifennns S 7
1 || Schenectady, N. Y...... 4 ]
17 { Sioux Falls, B. D 4 3
A} 4 3
39 2 2
5 | 2
i 368 2
7
33
: ms, Mass. ... eecesodine 1
Northambton, Mass, ... 1{. 1
Northi Attlehoro, Mass.!. "3} 2.
North Tonawanda, N. Y. 6 3
Norwalk,Conn...............foc....... 4
Nowick, Con.n TENLE
Norwood, Ohio ) ‘2
Oakland, Calif. 2
Oak Park, Il.. -1
Oklahoma City, Okla.. 4
Omaha, Nebr.................|.......... 24
Orange.N J. 8 4
Paducah, Ky. 5 cecnanens
Parkcrsburg. W.Vaooooiidernnaannnn 2
Parsons, Kans..:...... ) I OO
Pasadena, Calif........ 4 4
Passmc,ﬁ J 9 6
Paterson, N.J......... 21}..........
Pawtuckot R ) P I 4
Peoria, I ... .. ..........]... ... 12
Perth Ambo)'. N.J.... 2 5
Petersbur, .Va .................... 4 6
Philadelphia, Pa. . ... 367 261 is........ [ O 10
Phillipsburg, I\ J............ cecasacaed 3 Wm New York, N.J...coo.boaeiielld 3
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PNEUMONIA (ALL F Ol*MS)——Continued.
City Reports for Week Ended Feb, 28, 1920—Continued.

March 19, 1920,

Place. Cases. Deaths. Place. Cases. | Deaths.
‘West Ox'an%v N. J ............ b1 PO, Winona, Minn.................l.....L 2
‘Wh 2 4 || Winthrop, Mass.....ccccaeeecfecinnnnn.. 2
‘Wichita, kans 4 8 || Woburn, Mass.......cceeeveefeennnnn... 3
‘Willimantic, Conn. 1 3 || Worcestér, Mass 18 25
Wilxnington, Del, ool 20 || Yonkers, N. Y. ...l l0l0l 9
‘Wilmington, N. C.. 18 24 || Youngstown, Ohio. . ....ioilliiiilil .20
‘Winchester, Mass....ccoeuee.- 2 2 || Zanesville, Ohio. ............feeeiaanaa. 5
POLIOMYELITIS (INFANTILE PARALYSIS).
State Reports for January and February, 1920. -
New cases New ¢ases
Place. ‘reported. Place. reported.
Massachusetts (Febmary) New York (January):
Bristol Cor . Os“ego County——
Fall River ....................... 1
Essex County— )
Mmdlesex' éb'dﬁ't'y"—"‘ """"""""
Belmont (town).. 1 =
Towell.....oivivvuruiiciecandnnn 1 || Pennsylvania (Januery): G
— Allegheny County..........ccueen.t o2
Total. . eeeeeereaecaaaaaaannn. 4 Philadelphia County................ .3
Total. ... _o
L i Chie
Place. . .| Cases. | Deaths
R “ LI
Louisville, K{A o 1| New York N Y .ol 1. A
Minneapofls, iny Y Pmladelpma, Pa...o..oo.ll. 1. '
Newark, N. I ) '
. RABIES IN ANIMALS

Akron, Ohio, and Fall Rlver, Mass. -

—— s

During the week ended. February 28, 1920 one case of mbles m
anirials was reported at Akron, Ohio, and two cases were reported at

Fall Rlver, Mass.

SCARLET FEVER.

See Telegraphic weekly reports fr0m States, p. 715 Monthly summaries by Stabes
P. 720; and Weekly reports from cities, p. 729. ® ,
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SMALLPOX.
State Reports for January and February, 1920—Vaccination Histories.

New cases.

‘Vaccination history of cases.

Vaccinated Lastvac- .. .Never -

Place. Deaths. Oy
reported. vvgtrls)igr: morc than | ‘sn}goﬁessﬁ not b
ceding |/ yearspre- tained.or
attack. | SHOM ated. ' w
District of Columbia (January).. 2 2{..... .; eaee
District of Columbia (February). 9 'y

New York (January)
(‘oyugab ounty—

1 IO R SR O 1., e
2]....... SR ISRUTUU ISR 2f....... aees
) 3 PO 0 N oo i1
1 )
1
3
3
3
1
Total............ ceccssnns ;28 (R R 2 12 25
Pennsylvania Report for January, 1920. iy
Place. Cases. | Deaths. I’laee. Casps. 7| Degths,
P lvania: Pennsylvanln—(‘ontmued
Allegheny County .. 2. ‘I~ Philaiciphia County . ....
Crawiford County . 1 Washington County. .
Erie County...... ,oo 2 Westmorelapd (‘ounty, o
Huntmgdon Coun DU § . R
McKean County 1 Total..........ooo.eee.n
City Reports for Week Ended Feb. 28, 1920.
. KT O
Piace. Cases. Death< i Place. Cases. { Deaths,
Akron, Ohio.................. 8 ‘ (‘mcmnau Ohio ) N PO .
Ann Arbor, Mich. . 2. i Cleveland, Ohio. . 1..........
Appleton, Wis..... 4 Clinton, 10Wa. oo, ... .ee
Atlanta, Ga....... 10 .. ! Council’ Bluﬂ‘s Towa.......... 2eeeaa. .
Baltimore, Md... 21 . ( Dallas, Tex................... 36 |........ .
odford, Ind. . ... 1. Danville, \ f R 3i.......
Belli.ngham, Wash 7 | Daton, Ohio...... ... . . 61l..... cecse
12 ;. Denver,Colo............ b .-
Bluefield, W Va . 51 Detroit, Mich............ 18 ... ceee
Idaho... 11 Duhuque, Towa....... 0..........
Buffalo, N. Y....011 10000000 1l Dulnth, Minn ... 0000 3{
airo, Iil..... .1 00110000 1/ Eau Claire, Wis__..1110. 1.l X
Canton Ohio. ... " 71 El Paso, Tex. ......... | S PN
G{rardeau Mo. 7 lwood, Ind. .......... 2
r Rapids, lowa 6 Everett, Wash......... 3
Charleston,s C. 5] Fargo, N. Dak..... 3
Charleston, W. V; 1 , Mich........
Cheyenne, Wyo. 1 Fond du Lac, Wis.
Chicago,ﬁ ..... 4] Worth, Tex......
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SMALLPOX—C(Continued.
City Reports for Week Ended Feb. 28, 1920—Continued.

I
Place. Cases. Deaths. Place. i Cascs. | Deaths.
I o

Fostoria, Ohio.. ... 1 Omaha, Nebr. . ’
Galesburg, 111, . 6 Oshkosh, Wis !
Granite City, I11. 1 Paducah, Ky.
Great Falls, Mont 2 Peoria, 1il
Green Bay, Wis. 5 Pine Bluff, A
Hammond, Ind.. 1 Portland, Oreg.
Hentington, Ind. 2 Portsmouth, Ohio
Hutchinson, Kan: 2 Pucblo, Colo.... ..
Indianapolis, Tnd 6 Redlands, Calif...............
Jacksonville, 11 2 Red Wing, Minn.............
Janesville, Wis 5 Reno, NeV..........ocoenoins
Kalamazoo, Mich. .6 Rocky Mount, N. C..........
Kansas City, Kan 1 St. Cloud, Minn..............
Kansas City, Mo. 23 1. St. Joseph, Mo................
Kenosha, Wis. 6 St. Louis, Mo.................
Kewanee, I1... 2. St. Paul, Minn. ..............
Knoxville, Tenn. 1. Salt Lake City, Ctah.._...... I PO,
Kokomo, In« 26 {. San Diego, Calif.............. 3
Lima, Ohio.. 1 San Francisco, Cahf.......... 9
%Ecoln, Il:Itebe;l.d 238 Sﬁatglc, “'as‘h‘ ................ 17

2anspo .. eboygan, Wis.._........... 1
Long Beacﬁ, Calif. . S South Bend, Ind....... ... 7
Los Angeles, Calif. . 10 Spartanburg, 8. C............ 2.
Louisville, Ky.... 2 Spokane, Wash........... 10 31 s
Marinette, Wis............... b P, .. |i Springficld, Ohio...... ...... 3|
Marion, Ind . ................ 21220200000 | steutenville, Ohio. .1l .. 2.
Marion, Obio................. 41..... wevs~ || Superior, Wis.......... 61,
Marguette, Mich.............. ) O PO .. || Tacoma, Wash.... ... 44
M llitown, Iowa.......... ) L8 DO Terre Hauie, Ind....... 1].
Memphis, Tenn.........i..... L Topeka, Kans.......... .. 5.
Milwaukee, Wis.............. G P, Trinidad, Colo................ 1.
Minneapolis, Minn............ 491 ienes Vancouver, Wash......._.... 8.
Missoula, Mont .. . ) I, Waco, TeX..... . ........... | 1.
Mobile, Ala.. ... i IR Walla Walla, Wash. .. 00000 , 121
Monmouth, I11.. 12 . Washington, D. C...._ ... ... 3.
New Castle, Ind.............. ) O PR, Wausau, Wis..........o.o.. 3.
New Orleans, La............ AN 35 5 || Wichita, Kans._.............. 16 [
New York Ny A T leceeeeet - Wilmington, N: C..oioo. L. 21
Oakland, Calif....... 000000 . P Winona, Minn e 1.
Oak Park, Mo ) N PO Yakima Wash............... 5 1.
()gdcn, Ctah................. I [ (P, Youngstown, Ohio........... 11
Oklahoma Cit¥, Okla......... R 3 U ’ v

TETANUS.

New York, N. Y.—Week Ended Feb. 28, 1920.

During the week ended February 28, 19?0, one death from tetanus
was reported in New York, N. Y. .

TUBERCULOSIS.

See Telegraphic weekly reports from States, p; 715, and Weekly reports from
cities, p. 729.
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TYPHOID FEVER.
State Reports for January and February, 1920.
New cases New cases
Place. reported. Piace. reported.
District of Columbia (January).......... 8 | New York (January)—Continued. b
| .- _ y— oo
Massachusetts (Febryary): k - bR |
Bristol County— o1
2 B
1 1
1 L
‘1 g
3 i1
2 M |
- |
4
-1
1 8o g
1 Suffolk County— ' !
2 King’s Park S. Hospital........ 1
Sullivan County— ’ !
...... cosvececsesoscacanss 2 Rockland (toWD).....cceceanne.. 1
‘Worcester County— Ulster
Holden (town).......... cccesnes 1 Kingston. 1
“'Worcester....... ececccecceccenes 1 ndale 1
‘West~hester County—
Total............ccieeerecncceneccs] - 23 'kah 3
New York (January) A :
()4 :
Albany County— Total ‘_‘1

ean

Chatauqua County—

Jamestown.......cceccececnnnnn.
Chemn'go County—

Oxford........... O PP
Clinton County— . '

Chazy (t0WN) . - eemeeaineoon =
Columbia County— i

dson

- Kinderhook.. ..
Delaware County— ¢
"Hancoek (town)..ieeeenvcnn.n....
Dutchess County—
Poughkeepsic- ...
H. R. S. Hospital.
Erie County—
Buffalo...

ecesecdeccacas

N RN N e e ke e e i e DD ket ke b b e QO RO N e e et e

'y

I-ania (January): ‘
By i e L
Armstrong Coun

Venang) County........ ceee
Washington County. ........
York County.

|

o8

T i e 1 e o e €30 60 00 59 g

- L P
T3 i T 00 00 o 1 B3 e et i 1t o g i 50 1

|

O | G i 0y ‘
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TYPHOID FEVER—Continued.

City Reports for Week Ended Feb. 28, 1920.

March 19, 1920,

Place.

Cases. | Deaths.

Place.

Atlantic City, N. J............
Baltimor:o:(%..f .

inghamton, ..
Charleston, W, Va.

T bk ok e Bt DD DO DD

| New London, Conn
New Orleam, La...
New York, N. Y.

Oakland, Calit.. ...
Oklahomamty, OXla.....
Peoria, 111 .«

ll;hiladelphxa, Pa.

‘Portsmouth,
:Richmond, Va

Sacramento, Calif...... cesenee

!8t. Clo

ud, Minn

galt Ig}lke City,

pﬁn eld
Topek:

mmmmm, MEASLES SCARLET FEVER, AND. Tnmcumsxs.
City Repons for Week Ended Feb. 28, 1920::

City.

Popula-
tion as of
July 1, 1917
(estimated
by U. 8.

{- Census
. Burggu).

Total
deaths
from
all

1causes.:

Diphtheria.

Measles. -

Scarlet
fever.

Ci

ulosis.

'Cas'es.

.. 15,92 | -
L 14,408 [
: 93,604 |
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DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—
Continued. ‘

City Reports for Week Ended Feb. 28, 1920—Continued.

Popul: . . Scarlet Tuber-
a O%D:sla& Tota | DiPhtberial Measles. fover, e
it estimated |
y. esl
e bv U. 8.
Bureau).
Beverly, Mass........... eeeene . 22,128
Biddeford, Me........ccauee.-. J - 17,760
i 15,123
y
Birmingham, Al 189,716
Bloomfield, N. J. 19,013
Bloomington, 111 ', 46
Bloomington, In 11,661
Bluefeld, W. Va, 16,123
Boise, Idaho. . 951
Boston, Mass, 767,813 | .
10,472
124,724 |
16,318 |
T
10,984
75,781
144
, 80271 .
114,23
62,566
11,146
38,033
11,538
12,068
: g‘;,m
Charlotte,N. C......... 40,758
Chattanooga, Tenn........;. 6L, 575
gelyvnnws’ Wyono.. e
[2) e, 0 i
Chicao, TiL. s 2,54;; 201
Chicoree, Mass. . . 29,
Chillicothe, Ohio. 15,625
Cincinnati, Ohio. 414,218
Cle-eland, Ohjo. . . 693,
Clinton, Iows........ SRS J - 276w
Clinton, Mass : 113,075
(‘oﬂeyvﬁle,Kans. 18,331
Cohoes, N.Y..... 25,202
Columbia, 8. ... 34,165
Columbns, Oaio_. 220, 1
Corpus Christi, Tex 10,789
Cortland, N. Y... 134321 |-
Cosh , Ohio. . . 11,887 |..
Council Bluffs, Iowa 31,838
Covington Kf ..... 59,623
Cranston, R. 26,773 |
%, 686
g
52,0
128,939
421‘:483
268, 430
" 619,648
13,276
%m
A
50,
East Cleveland, Ohio...........| . 13,884
Easthampton, Mass..... ... 00 66 . 3|l 3 OOt MORO0N et
East Orange, N. J....22210000000 ﬁm ' L )R I 3 ISOON B i

1 Population Apr. 15, 1910,
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DIPHTHERIA, MEASLES, SCARLET FEVEk, AND TUBERCULOSIS—.

Continued.

City Reports for Week Ended Peb, 28, 1920—Continued.

Popula-
tion as of
July 1. 1917
(estimated
bv U. 8.
Census

Bureau).

Diphtheria.

Measles,

Scarlet - Tuber-
fever. culosis.

Deaths,

Cases
| Deatns.
Cases

eaths

Fort W evvstn

Fostoria, Ohid. ...00T-0 10 00k
Framincham,

escececccccces

18, 485
382

-
[
-

ERSRR
2

....

=
3
cron

BREFESR
$SUSEEERR

5

58,

SN
D)
DN

-
=t

S8

MamERRan
8§S82R3RELERREECELEs

...
ok o ot o o ek g -
S5E58mR8EE

§3288

0808 82

Buafis

! Popalation Apr. 15, 1910,

Ay

BT T

.
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DIPHTHERIA, MEASLES, SCA&LET eI(‘;EVER, AND TUBERCULOSIS—
ntinued. o

City Reports for Week Ended Feb. 28, 1920—Continued.

Popula- :
tionp:s ot | Total Dightheﬁn. Measles. fever,
July 1, 1917] deaths
City. (%s‘t'i%absed fr:lll? .3 “ " d
.8, . . 2 . 2 . a
Bureau), CAUSES. § S § § g 3 § 8
° 5] =] A (5] A o =]
Kewanee, Ill. ..... s
Knoxville, Tenn .
Kokomo, ind..... 000 ..

Lackawanna, N. Y....
Cr:

Lima, Ohio. .

Linco! .
Little ﬁoc§ Ask. :

kport, N. Y. . ooieeeannn....
Lagansgort, Ind...... 2.0 11000
Long Beach, Calif...............
Long ancﬁ, N.J...oo........
Lorain, Ohio........ccoeu.......
Los An?eles Calif...............
Loui 'le,ﬁy.... ........
Lowell, Mass.......o............
Ludington, Mich................
Lynchburg, Va. ..
T

gdison, Wis.

Mdlden,{Mass + .
Manchester, Conn.
M:gfheste.r, N. O
Manitowoc, Wis
Mankate, Minn
Marinette,

Newburyport, Mass..._.........
New Castle, Ind....... ceecacenn
New Haven,Conn..............

1 Population Apr. 13, 1910,
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DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—
) Continued.

City Reports for Week Ended Feb. 28, 1920—Continued.

Popula- i Scarlet Tuber-
tioasof | Total Diphtheria.] Measles. fover, culosts.
July 1. 1917 deaths |_
City. (estimated | from .
by U. 8. all 2 g E| }]
B(knsus causes, g 5 g § g = % =
yreau [ p3 @
. ) S|aldla|lsS8|lal|l8]8&
New London, Conn.............
New Orleans, Ia........ .
New Philadelphia, Ohio
N , Mass. .

Ve, ...

N

tIgorth M‘ﬁ' 'll;ass. eeeeeeeaan-
8SS. ...iieennnnn

North Attp!eh;ro, Mass. . ........

gonh Little Rock, Ark.........

264,
ﬁl
2,
12,
15,

714
739
452
73
607
£
g5
630

3

¢

1 Population Apr. 15, 1910. -
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DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—
Continued.

City Reports for Week Ended Feb, 28, 1920—Continued.

Popula- Diphtheria.| Measles, | fearlet | Tuber.

tion as of | Total
July 1, 1917| deaths

City. (estimated | from
bv U. 8. all
us | causes.
Bureau). RN O
St.oPaul, Minn.................. 252, 465 65
Salem Mw .............. . 49 346 |[........
Salt Lake City, Utah.... l 47
San Angelo, Tex. ..... . 1 10 321 26
San Bernardmo, Calif.
San Diego, Calif.......
Sandusky, Ohio.....
ford, Me.........

San ancnsro, Calif.. .
Saratoga Springs, N. Y.

.sazfu , Mass. .
Ste. Mme, “Mich.
Savannah,

.Schenectady
Seattle, Wash.
Shebo; n; Wi
Sidux City,; Iowa
oux Fails,

36,
59]- 4
13.%3“ """ i
S g !
-1 A h
e e :
: 10,&‘ RN 1]
: 13,805 |........
Wac, Lo 188,015 [ 016
‘Wakefield Mass...... 12,947 5
alla Walla, Wash 087 ...
Wathaon 0. i |
Waterbury,Conn ) .
Watertown, N. Y ) e
Wausau, Wis. ... 19,666 16 ... e T
Westfield, Mass. . .. 18769 ... 7 i sl eI al
West Hoboken %3 LR N AR T OSout BN ISROUUE ISSRNN IOURNSY N IO
‘West New York, N. 19,613 71 1] 2| 2.0
Wheellqng 43'22; ) 3(3)
Wichita, Kans. ... 3,507 | 54
gﬂmingtg:' Del 9903 5|
Wilmington, N. € 30,400 | 40
‘Winchester, Mass 10, 812 5
indham, Conn. 14,404 |........
‘Winena, Mimn. . ... 118,583 8
wiigfhxop Moags O 13,105 3
Woburn, Mass. . ... 16,076 8
‘Worcester, Mass 166, 106 82
Yakima, Wash..... ,058 1........
¥ ounestown, Oiio. L
Wn
Zanesville, Ohio.................. 31,320 20

1 Population Apr. 15, 1910.



FOREIGN AND INSULAR.

CUBA.
Communicable Diseases—Habana.

Communicable discases have been notified at Habana as follows:

Feb. 11-20, 1920. | Remain-

ingunder
Place. N txi:eagm;ont'

ew eb. 20,

cases. Deaths. 19%. -

ronchopneumonis. .. ........ et eaeeeeaeeeeeescesmnacemneaaaaaaas 34 o4,
brospinal meningitis. R [] 3 13
(]‘thcken POX.oeeeaarias Bl 6
ht,hena 2 e 2
uenza.. 119 11 65
Leprosy ......................... 210
Mg aria .................................................... } 8 3 PR 333
Meas:es........... 59l 65.
Pamtyphmd fever I P 1,
Prneumonia....... 3 ) B S )
Scanet, fever...... ? 1 ‘2
Typnoxdfe'\?éiifIIfZI.'ZIIIZZIISZI:I:III:I:IIIZ.’IIIZIIZZIZIIZIIIIZIIZIZIII o T U 24

t From abroad. 29 cases transferred. 3 From the interior, 15. 4 From the interior, 10.

POLAND.
Typhus Fever——November. 1919

The Bulletin of the International Oﬁico of Public vawuo for
January, 1920, shows the occurrence during the month of November,
1919, in present Poland, including the Province of Posen, and ex-
clusive of the districts of Vilna, Brest-Litovsk, and Volhynia, of
11,264 cases, with 942 deaths, of typhus fever among the civil pop-
ulation. Of these numbers, 5,716 cases with 616 deaths were reported
for Galicia. At Warsaw, during the month under report, 107 cases:
were notified, as against 129 cases in October. ’ :

SWITZERLAND.
Ii:ﬂuenza.

The Sanitary Bulletin of the Federal Service of Switzerland, under
date of January 24, 1920, quoted in the Bulletin of the International
Office of Public Hygiene, January, 1920, shows the occurrence of an
outbreak of influenza in several cantons of Switzerland, with a
reported incidence according to cantons, during the week ended
January 17, 1920, as follows: Basel City, 69 cases; Genecva, 131, as
against 188 in the preceding week; Tecino, 393 cases; Thurgau, 40

cases: Vaud, 573 cases.
(735)
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Influenza—Zurich.

.

During the week ended January 31, 1920, 328 new cases of influenza
were notified at Zurich, Switzerland. Places of social entertainment
were ordered closed on account of the prevalence of influenza.

VIRGIN ISLANDS.
Contagious Diseases—January, 1920.

The occurrence of contagious diseases in the Virgin Islands during
the month of January, 1920, was reported as follows:

Cases. Remarks.
In St. Thomas and St. John: :
(97 T3 111 () L R 15 leportod
Dysentery (uncla.s.x.xﬁed) 2 | St. John,
Erysipelas. .. o.oociiiiiiiiaiiL 1
Gonorrhea. ................. e eacceeiitecaccesesoaacneann 28 | 18imported, 1 St. John, 2 St.
. . reix -
Malaria. _. ...l 4| 2 8i. John: 2 Tortola.
Syphilis.... 11
Trachoma 1| St. John,
Tuberculosis (pulmonary) 2
Uncinariasis. . ............oaee 1 | Transient.
Whoopingcough................ ... 9 -
In St. Croix:

Chancroid 1
Dysentery (entamebic) 2
Filariasis. 25

2

6

25

3

INFLUENZA.

The following information was taken from reports received dumng
the week ended March 19, 1920: , .

I

Place. Date. | Cases. i Deaths. | Remarks.

Algeria: :
_\lmers .....................
Australia:
South Australia, State. ....
Belgium:
Ghent...o.....oiill
Brazil: :
PortoAlegre............... Tree. 1+
Riode Janeiro. ............ Nov.30-Dee. 27.. .. ..... 38
Bulgaria:
R i U Jan, 25-31....... . oo ool Do,

Present..
To.

Canada:
British Columbia—
Vietoria................ Feb.§-28. ... .. ... .. 6

. J ohns ............... Feb.o22-28. ... ... 15

Nova Scotia—
Halifax. ... ..cocoeeneen
Sydney...ecoeeeceeneans
Ontario—

Hamilton.
Port Haw
Sarnia. ...
Summe:
Toronto..
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INFLUENZA—Continued.
Place. Date. Cases. { Deaths. Remarks.
Canada—continued.
Saskatchewan—
CEINA. . oeentiaananann Feb. 22-28........ 82 5
Saskatoon...........c.feaen. [ [ N . 39 6
Seylon:
Colombo. ... ...ocaiinnanen Dee. 14-27........0....ee 22 | Nov. 1-30, 1919: Deaths, 40, in 33
DO. e Dec. 28-Jan. 17....|........ 35 towns.
Costa Rica:
Port Limon................ Feb,16-22.........]........ 6
Dominican Republic: .
Santo Domingo............] Jan. 25-Fcb. 14.... 3 TP
Egypt:
Alexandria.........cceeans Jan. 22-Feb. 4.... 114 19
France:
Havrc... .. Jan. 26-Feb. 15.... 15 3
Great Bri
England and Wnles ........ Feb. -7, foeaannes 98196 great towms. Population,
ggczate, 16,577,344,
) 07 T, Feb.8-14. .. ... eeeenen. 109 .
London ................ Feb, 1-7...coeneeoaeaans 20 | Including Greater London and
Outer Ring, 52 deaths.
DO..ccvnnnnnnnnnnnn Feb.8-14..........)........ Including Greater London .and
Quter Ring, 43 deaths. .
Scotland.......coeevenennn Feb. 1-14.........}........ 2| In 16 principal towns. Popula-
. tion, 2,416,900. With compli-
cations, 10 deaths.
Honduras: -
i ‘Tegucigalpa......cooueenon Feb. S-14..........h..o.ee 1
ia: .
rachi......... ceccaeacenn Jan. 1824, .. ... 68 68
Rangoon......cccevveennnn. Jan.4-10.... ... 0. oain 16

eb, 23-29.
F eb, 23-28.
Feb. 23-29,

Feb.8-M.......... .
| Jan. 22-Feb. 5.....

131....
Feb, 8-14.

Population stated to be 2,000,000,
Present.

Do.

City and Canton.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.

Reports Received During Week Ended Mar. 19, 1920.
CHOLERA.

Place.

Deaths.

Remarks.

| Jan.18°2i .

ececccccccene

«-a0.

eecccecsen

Dec. 6-20, 1919: Deaths, 5,447.

Ja;:i 235-31,1920: Cuscs, 37; deaths,

F%g: 1-7,1920: Cases, 120; deaths,

Albay......... ceeeeeen 1
Ambos Camarines. ....|.....do... ﬁ
""" 5
17
HJm ....... ;
\traits Settlements.
Singapore......ccceeeeeea...] Jan. 4-10..... conen ) 3 PO
PLAGUE.

Nov. 29-Dec. 27... 7 I Ngv. 2-25, 1919: Cases, 7; deaths,

| Dee. 28-Jan. 10....| 16 4y~ A

: Jan. 1-Feb. 5, 1920: Cases, 24;

deaths, 1
Jan, 4-10 "1920: Cases, 3,890;
deaths, é,tm

'y

Dgc. 25-31, 1919:'Cases, 6; deaths,

. Z1-28.
............... ceee-.| Dec. 29-Jan 11.....
modelaneiro .......... ... Nov.29-Dec. 27...
Canada:
Novg%ogtia—
yANeY .. ee.ieennennane
Ontario.........
North Bay..
ttawa. .
Teronto. .
Quebec—
Quebec. . .........
Ceylon: .
Colombo....................| Dec. 28-Jan.3.....
Colombia:
Eey arranqml.la ..... cevencss ..| Feb.1-14..........
Rl&mndnﬂ................ Jan. 22-28

Vil
Germany......

ceeccsccce

1

2

z
4
3

~
. 1521, 1920: Cases, 187;
deaths, 2] In 28 eountles
Jloealities. Feb. 2%, 1h20:
Ll dedths, 2" In' 23
eountiw 38 localities.
About 200 cases.

'| Dee. 15-31, 1920: Cases, 10.

Rural.
Do.

Do.
Oct. 26-Dec. 6,1919: Cases, 135.

! From medical officers of the Public Health Service, Amencan consuls, and other sources.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Con tinued
Reports Received During Week Ended Mar. 19, 1920—Continued.

SMALLPOX—Continued.

Place. ) Date. Cases. | Deaths. Remarks.

Jan. 12-Feb. 1..... 19 © 14 Lacngamé Jan. 26-Feb. 1, 1920;
ases, 2.
Dec. 6-20, 1919: Cases, 944.

. d
Jan. 410..........

Italy:
¥'alermo................... Feb.}o........... [ 3 PO

ava:
¥ West Java. ....... . _Ja;xo. 2-8, 1920: Cases, 78; deaths,

...... At two other localitics.
Spain: .
P reolona. ..o eeeeneenn. Jan.28-Feb.3.....|........ 4
Valencig............. eeeean Feb. 8-14_......... 18 . 3
Union of South Africa: -
Johanneshurg........... ... Dec.1-31.......... ) O

Oct. 12-Nov. 22, 1919: Cascs, 10.

Pli?ent. Present also in vicin-
y. .

Oct. 26-Dee. 2, 1919: Cases, 3; in

repatriated Soldiers.

In vieinity, at Vertekep, 4 cascs
Zagom;zani 1.

Pres:

Nov 1-30 1919: Cases, 11,264;
deaths, 442, Including Prov-
ince of Posen.

02clt. 1-31, 1919: Cases, 129; deaths,

165786°—20——7
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, PLAG! SMALLPOX, TYPHUS FEVER, AND YELLOW
CHOLERA URE, nod. .

Reports Received from Dee. 27, 1919, to Mar. 12, 1920,

CHOLERA.
Place. Date. Cases. | Deaths. Remarks.
........ 2
{ RN R | %% "*3‘2‘5.,‘%;“‘2"‘
u| » w % Cases, 192-
224 s | doubs
64 38
Lo5| 2,70
3,19 | 2434
47 75
63 »
1,326 602
%30 500
3,031 1,88
g0l 58
318 156
657 288
1

Oct. 19-Nov. 1919: Dea!
15,688 ”’ ths,

For entire island: Oct. 22-Nov.
30, 1919: Cases,ﬁsl'daths 385.

.......... Oct 5-11,1919: Onecase,ldmh
t Pasoeroean.
.................. Nov 5, Dec. 25, 1919: Cases, 17.
Batavia..........o..... Nov. 5-Dee. 25.... | Y S,
Philippine Islands: .
|1 YN Nov. 2-Dec. 27.... 20 10 Nov. 2. Dec. 27 h15: 1578;
111 N NPT ST SN ov. 2. -Cm >
1 .339 240 |  deaths, 1,151,
66 31
160 113
39 28
34 27
35 20
6 5
25 16
23 14
6 4
42 40
. 18 15
......... Nov. 2-Dec. 20... 55 33
Isabela......... Nowv, 2-Dee. 13... 167 7
Laguna........ .| Nov.2-Dee. 20... 23 17
Mindoro........ Nov. 2-Dee.6..... 81 30
Mountain. ....... ..| Nov.2-Dee. 13.... 6 4
.I Nov. 2-Dee. 27.... 100 53 ~
Pangasinan...... Nov. 20-Dec. 20... 60 46
........... 41 15
..... 208 139
........ o11 11
Provinees........ooooiiiiieriiiiiiiiiiiiic e e Dec. 28, 1919-Jan. 24, 1920: Cases,
.......... . 478; deaths 313.

...
»ae-—'&i&l’ﬁ’n

s L
penmaS8E
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CHOLERA ‘PLAGUE, SMAlﬁl‘;Pox TYPHUS FEVER, AND YELLOW

R—Continued

Reports Received from Dec. 27, 1919, td Mar. 12, 1920—Continued.

CHOLERA—Continued.

_ Place. Date. Cases. | Deaths. Remarks.
Philippine Islands—Contd.
Continued
doro

Proant in November, 1919,
0.
Do.

ankok.............. ...l Dec. 7-27.......... 163 Oct. 5-Dec. 15, 1919: Deaths,
StraltsSettlements. 15 ,080.
Singg ;3
1
.~ PLAGUE.
Dec. 1-31.......
Nov.9-15..
Nov. 1-30..
Jan. 11-17_.
Sept. 28-Nov.1... 6 Dec. 14-20, 1919: Present in
ucml y.

Oct. 26-Dec. 27..... 36

Nov.1-31......... 2

Dec. 28-Jan. 3.....

Nov. 2-Dec. 27.... 29
Dec. 23-Jan. 3..... 7
Oct. 27-Dec. 7..... 1
Nov.1-30......c.ecunn.en
Dec. 29-Jan. 17....

Nov. 23-Dec. 21... 9

Dec. 20-Jan. 24 ... 17

-] Jan. l-De‘cﬁob 1919: Cases, $67;

deaths,
From vessel Rachid Pacha.

Oct. 19-Dec. 27, 1919: Cases,
31,542; deaths, 23 443. Dec. 28,
1919-Jan 3, 1920 Cases, Jsll,
deaths,2260

Oct. 19-Nov. 1, 1919: Cases, 10;
deaths, 7.

t. 25-Dec. 16, 1919: Cases,
494; deaths, ,493 Surabaya
Iiwdenc\'

Present in surrounlinz country.
And in vicinity.
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742
OLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
cH E, SMALLPOX, TYPHUS FEVER, A

Reports Received from Dec. 27, 1919, to Mar, 12, 1920—Centinued.

PLAGUE—Ceontinued.
Place. Date. Cases. | Deaths, Remarks,
Nov.1-30......... S 146 | Including Dakar and viginity,
Dec. 14-20......... 2
Oct. 26-Dec. 27. ... 7
Dee. 22............ 20
Nov. 14-Dec. 20... 1]..... ceoes M Dee. 11, l’lﬁ. Nov. 14-
20, 1919: Present in vicinity.
On vessel:
S. 8. Kaisar-i-Hind. ........ Nov.28........... kX [ ..{ At Port 8aid, .  From
Bombay, Nov. 15, for London.
SMALLPOX.
A epartment ‘ :
ment—
Algiers
Do
PAZeeeeeeeeaaanns Juna 29-Dec. 27...|........ 216 Dec 29, msJune 1019; Cases,
Do.. il Dec. 28-Jan. 24....| i3 1 deaths, 44, 14-20,
1919. Oases, 7, deaths, 5.
1,022
237
4
105
13
1
anada:
British Columbia—
Vancouver.............
Do
Present,
Do.
.. Do.
Nov 1-29, 1019: Cases, 1,673.
Nov. 30-Dec. 6, 1019: Cases,
338, in 45 locsuties exclnslve of
. Dysart and T Dec. 1
31, 1919: Gtsw 14, deaths 2.

Fort William and Port

Arthur...............
Gloucester County
Hamilton. ..

Jan. 25-Feh. 14.. ..

Dec. 1

Jan. 4-Feb 21
Dec. 21-27...
Dec. 28-Feb.

ﬁnwauau

Dec. md-l"eb u,
Cases, 1,519' deaths, 26,

Oct.-Nov., 1919; Cases, 3,
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Reports Received from Dec. 27, 1919, to Mar. 12, 1920—Continued.

SMALLPOX-Continued.
Place. Date, Cases. | Deaths, Remarks.
Canm—Continued
ntario—Continned.
Prince Edv a'ded Lsla . In one family,

Ceylon:
Colombe...........
China:

Prussia...ccccceeeecenceceas

Nov. 16-Dee, 13...
Nov. 4—Dec 22....

Dec. 1-3'

Nov. 16-Dec. 20...
Jan. 11-31

Oct. 29-Nov. 29

Present. Dec. 22: Four deaths.

Stated to be epidemic, Jan. 18-24,
1920.

Children living in same house.

‘| Oct. 15-31, 1919: Cases, 6.

Helsing/ors.
Rural dlstrict.

Nov. 1—30, 1919: Cascs, 45.

Oct. 5-15, 1919: Cases,32. Inad-
dition to prevnwsf» reported
cases; Sept. 28-Oct. 4, 1919:
Cases, 28.
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CHOLERA, PLAGUE, SMALLPOX TYPHUS FEVER, AND YELLOW
VER—Contlnued
Reports Received from Dec. 27, 1919, to Mar. 12, lsm—Continued:
SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks,
Nov. 10-Dec. 28. .. 26 26
Dec. 29-Jan. 11.... 18 15 | In vicinity: Drama, 1 case; Zago»
1l‘itzam,9cases, 1 death Senes,
...................................... Oct. 19-Nov, 29, 1919: Deaths,
Oct. 12-Dec. 20.... 46 11 ,909.
Dec. 28-Jan. 3..... 2 3
Oct. 26-Dec. 27.... 186
Dec. 28-Jan. 3..... 124
Dec.21-27......... 6]
Nov. 2-Dec. 27.... 31
Dec. 28-Jan. 3..... 3 .
Oct. 19—Dec 27.... 51
Dec. 28-Jan.3..... 4
Sai Oct. 27-Nov. 23. .. 2.
Genoa. . .| Jan. 511, 1. Province: Nov. 17-Dec. 28, 1919:
Leghorn. .| Jan. 4-10. 1]. Cases, 15; deatlm,s Jan. 12-18
1920: Cases,‘13.
Messina. . .| Nov. 10-Dec. 28... 55 8 | Province of Mwsma, Dec. 14-
D Dec. 29-Jan. 25.... 19 3 28, 1919: Cases, 68. Jan. 5-25,
Milan. ... Oct. 1-Nov. 30. ... 12 2 1920: Cases, 85; 1death.
Nabvles..... Dec. 28-Jan. 25.... 8 12
Palermo.................... Dec. 27-Feb. 1. ... 8 3
San Fratello................ Dec. 49 5
Do 2 1
b P
) N PO,
) N
38 7 | Entire island.
9 7

East Java

Mexico:
Acapulco...
Chihuahua

............ ceceans

Gaza

Inhambane

Mozambique
uclimane..

Dec. 20-2.......... 3
Dec. 27-Feb. 20. . 1
Dec. 15-21......... T
Nov. 30-Dec. 27.. |........
.| Dee. 28-Jan. 31...|.il 10..
.| Dec. 7-20.......... 5
Nov. 23-Dee. 20... 9

Sept. 28-Dec. 18, 1919: Cases, 34,

Oct. 17-Dec. 25, 1919: Cases, 659;
deaths, 151.

Dec. 13-26, at outports, 6 cases.

Present at 8 other localities.
Out s Dec 1919-Feb " 20
Present at
other loeahtm.
Present in 5 districts Nov. 9-Dec,
20, 1919, with 56 reported cases.
Present.
Do.
Do.
Do.
Do.
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Reperts Received from Dec. 27, 1919, to Mar. 12, 1920—Continued.

SMALLPOX—Comtinued.
Place. Date. Cases. | Deaths. Remarks.
Spin'
Barceloma. ... ..ccceenee.-. 26
[, 2
4
[
[}
3
....... 5

Tarkey: 0 "7

Dec. 23-29.
Jan. 19-Feb. 8.....

Nov. 9-Dec. M....
Oct. 1-Nov. %0....

Jan. 11-17, 1920: Present in
vieinity. ’

Vessel from Java; at Noumea
New Caledonia. Case left at
Noumea Vessel afrived at

% Jan. 2, 1920.

onta’ De| Azogres, from

: Rotterdam for N'ew York.
mld. At Ki ca,

ftlj]ltn Philadelphia, via Nor-
0

Algeria:

Departments—-
Algil

Feb. 18...

Nov. 9-Dec.27....
Dec. 28-Jan. 18....

Nov. 3-Dec. 14....

VibOrg. cceeeecacensed

July 16-31.........

Sept. 7-Nov. 22, 1919: Cases, 17.

Dec. 29, 1918-June 28, 1919:
Deaths

Dec. 1-31,1919: One case.

Jan. 12-Sept. 30, 1919: Cases,
5,153; deaths, 1,023. Outbreak
in ber, 1918.

Dec. Cases, 700;

Octol
1-13, 1919:
deaths

y 18,

Feb. 16, 1920: Cases, 7,500 to
8,000. Estxmatedmorta.lty,

per cent.
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

Reports Received from Dec. 27, 1919, to Mar. 12, 1920—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks,
Germany.......... Y P cocececenn [P ceen Oc%if-l)ec 1919: m(‘m 10;-
€1V .
tedsoldiers, .m

Aug. 26-8ept. 14, 1915: Cases, 6.

.

-| Nov.17-Dec. 21...

Deec. 1-28.....
Jan. 12-18..

Dec. 21-27..
Jan.11-17..
Nov. 16-Dec
Dec. 23-Feb. 7
Nov. 1-30..
Dec. 14-27. ceveeenfeeinai]eeannanns Present.
Dec.28-Feb. 14, |.......f..ooo... Do.

Nov. 30-Dec. 6.... ) B IO .

Nov. 20-26......... ) RN ' .

D
Dec 20-Feb. 8. .... 3 1
Nov. 14-Dec. 27. .. 49 ..........

YELLOW FEVER.

Brazil:
Bahia.......... cececennanan Oct. 26-Nov. S.... 1 2
1
4 The msw were sent from Opi-
1 vicinity of Muna. One

eatl’xinmsetrom Munsa. To-
gleec.z" Cases, 47; deaths,




