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Surgical treatment of wounds and fractures and of external parts
of the body was practiced even in ancient times (17). In the Middle
Ages many minor operations were performed by barbers and some
major operations were done by surgeons (16, p. 118). However, infec-
tion following the operation was the rule rather than the exception.
The extensive use of surgery involving the internal organs came only
after two other developments; namely, the successful use of anes-
thetics and particularly the development of aseptic procedures (15,
p. 13). Joseph Lister, the great English surgeon, first used antiseptic
methods in 1865 (13, p. 71); modern aseptic surgical procedures, how-
ever, are vastly different from Lister's epoch-making beginnings.2
Even with these improvements, surgery was slow to spread beyond

the caring for lacerations, wounds, and fractures where any sort of
surgical procedure was better than none. Maes (14) states that 60

1 From Statistical Investigations, Division of Public Health Methods, National Institute of Health.
This is the eleventh of a series of papers on sickness and medical care in this group of families (1-10). The

survey of these families was organized and conducted by the Committee on the Costs of Medical Care;
the tabulation was done under a cooperative arrangement between the Committee and the Public Health
Service. Committee publications based on the results deal primarily with costs and Public Health Service
publications primarily with the incidence of illness and the extent and kind of medical care, without regard
to cost. As costs are meaningless without some knowledge of the extent and nature of the service received,
ihere is inevitably some overlapping. The committea staff, particularly Dr. I. S. Falk and Miss Mfargaret
Klem, cooperated in the tabulation of the data.
Special thanks are due to Dr. Mary Gover, who assisted in the analysis, to Mrs. Lily Vansee Welch, who

was in immediate charge of tabulating the data. and to other members of the statistical staff of the Public
Helth Service for advice and assistance in the preparation of the study.

I It has been said that Semmelweis' theory of contact infection formulated in 1847 is the basis of present
day aseptic technique. Lister's work, however, was the first application of antiseptic methods to surgery.
See Weekly Bulletin of the New York City Department of Health, vol. 18, p. 66, March 2, 1929.
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years ago practically all operations were of an emergency nature,
undertaken with little hope of success and only because death was
inevitable under any circumstances.

According to Matas (15, p. 13), Charity Hospital in New Orleans
in 1881 had 172 surgical operations among 5,309 admissions, or 3.2
percent of the total cases. Two-thirds of the 172 operations were of
an emergency character, 72 being amputations, 23 incisions for abscess,
and 18 extractions of bullets. Only one was an abdominal operation.
This showing may be contrasted with the record for the same hospital
in 1923 when there were 16,405 operations among the 20,565 admis-
sions, or 79.8 percent of the total cases.
The number of physicians specializing in surgery and the number

of major as well as minor operations -have increased greatly in the
present century. United States Army and Navy records indicate that
there are now about twice as many operations per 1,000 men in those
organizations as in 1910; that there are nearly three times as many
appendectomies; and that there are approximately 10 times as many
tonsillectomies per 1,000 men as in 1910.3

Questions are frequently asked about the annual number of surgical
operations of all or of specific kinds in the United States. Such
queries have not been answered even by estimates, because it is imprac-
ticable to secure from all doctors and hospitals in any sample area
records of the number of operations performed; when individual plhysi-
cians or hospitals attempt to answer the question from their own
records, they have no population to which the operations can be related
for the computation of rates. If data were collected on surgical opera-
tions from all hospitals in a given city or State, they would include

' Surgical operation rates in the U. S. Army and the U. S. Navy in 2 periods were as follows:

Annual operation rate per 1,000 Number of operations Popula-
tion

Years H~pen- moHrni ll Tn Apen- orlo erni (person.All Ton- on- |Hernia Heore-hoid yerniayers of
opera- sillec- de opera-ope- pera- sillec- dee- opera- life ob-
tions tomy tom,y tions tions tions tomy tomy tions tion sewved)

U. S. Navy

1908-12....
1033-35

IM.9 2.0 5.1 3.2 5. 1 19,510 573 1,483 947 1,481 291,721109.5 27.9 13.7 43 4.8 36,313 9,254 4,650 1,418 1,604 331,754

U. S. Army

1908-12.... 50.6 3.1 3.1 3.4 2.5 20,834 1,260 1,273 1,389 1,039 411,500
1933-35-- 121.6 21.7 10. 1 no data . 9 50, 330 8,995 4,166 no data 1,624 413,775

The number of cperations in the Navy in 1I09 was increased 42 percent by 1,638 operations on boils that
oocurred as an "epidemic" on the battleship Pernayleni.; if these are deducted from the total the average
annual rate for all operations for the pericd 1908-12 is 61.3 per 1,000 instead of 66.9.
Tonsillectomy includes operations in which both the tonsils and adenoids were removed but does not

include adenoidectomy alone.
Operations by Army and Navy doctors on nonservice personnel are excluded in the period 1933-35 for both

services; no data are available to exclude such operations in the earlier period.



only three-fifths of the total, for nearly two-fifths of the operations are
done outside of hospitals, according to figures to be presented later.
The Army and Navy medical departments are about the only organiza-
tions with populations under observation to which they give practically
a.ll medical care; thus operation rates can be computed for these
groups, but they are selected classes with respect to age, sex, state of
health, and availability of surgical service. The rates, therefore, give
little indicationi of the number of operations that occur in the general
population.

I. SOURCE. AND CHARACTER OF DATA

In the study of illness in canvassed white families in 130 localities in
18 States 4 that was made by the Committee on the Costs of Medica]
Care (12) and the United States Public Health Service, all service
received from physicians and other practitioners was recorded, M-
cluding the nature of surgical procedures used. This record of all
surgical operations for persons in the observed population affords
data on the frequency of these -procedures during the 12 months
covered by periodic canvasses.
The composition and characteristics of the group of 8,758 families

which were kept under observation for 12 consecutive months in the
years 1928-31 have been considered in some detail in the first report
in the series (1). These families, including a total of 39,185 individuals,
resided in 18 States representing all geographic sections. Every size
of community was included, from metropolitan districts to small
industrial and agricultural towns and rural unincorporated areas.,
With respect to income, the distribution was reasonably similar to the
estimated distribution of the general population of the United States
at the time of the survey.

Definition of illness and of surgical procedure.-An illness, for the
purpose of this study, was defined as any symptom, disorder, or
affection which persisted for one or more days or for which medical
service 6 was received or medicine purchased. In general, the illness
record covers the ailments which the family informant remembered
and designated as illness.

Provision was made for recording all surgical procedures that were
done during the study year in connection with any illness. Since
nurses made the periodic canvasses, it may be assumed that a more

4 The 18 States sampled and the number of canvassed families were as follows: California (890), Colorado
(386), Connecticut (100), District of Columbia (99), Georgia (544), Illinois (463), Indiana (494), Kansas (301),
Massachusetts (287), Michigan (329), Minnesota (224), New York (1,710), Ohio (1,148), Tennessee (212),
Virginia (412), Washington (551), West Virginia (318), Wisconsin (290). Further details about the distri-
bution of the canvassed population are included in a preceding paper (1).

I Every community that was included in the study had either a local health department or some other
organization employing a visiting nurse or both; possibly the rral communities of this kind may have had
more surgical operations than those with no such organizations.

I Exclusive of dental service, eye refractions, immunizations and health examinations rendered when
no symptoms were present.
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complete record of operations was obtained than would have been
secured by visitors with no knowledge of surgical procedures. The
entry as made by the nurse was accepted without correction, except
to consider as surgical any case in which the diagnosis itself indicated
that surgical treatment had been given but not recorded as such on
the schedule. Examples of these diagnoses are boil lanced, abscess
drained, and fracture of the leg or other part of the body which would
involve the setting of a bone or placing of a cast. The definition of
a surgical procedure was necessarily inexact, but in general it was
the common conception of any treatment which involves the cutting
of tissue or suturing of wounds, plus the setting of a bone or placing
of a cast. While these latter procedures are seldom included in the
definition of an operation, they are surgical in nature. Accidental
injuries and childbirth were not considered surgical unless some specific
surgical procedure was reported on the case; the use of forceps was
not considered a surgical procedure. Operations and surgical cases
as used in this study refer always to cases which actually had surgical
treatment and do not include those cases sometimes designated as
surgical merely because of the nonmedical nature of the case.

II. FREQUENCY OF SURGICAL PROCEDURES IN THE WHOLE GROUP

OBSERVED

The frequency of surgical operations in a given population group
may be expressed in at least two ways:

1. The annual number of surgical operations per 1,000 persons
under observation.

2. The percentage of all cases of illness that were treated surgically.
The first measure, which considers the frequency of surgical treat-

ment without regard to the number of illnesses or the need for sur-
gery, is the subject of this paper; the second will be treated in another
article in this series.
For the total of 38,544 person-years of observation there were 2,623

surgical operations,7 an annual rate (adjusted for age) of 65.0 opera-
tions per 1,000 persons. This includes surgical treatment in connec-
tion with both primary and contributory causes of illness and in a
few instances two or more operations in connection with the same

I Hospitals sometimes divide all cases into "medical" and "surgical," including in the latter all accident
cases, whether or not there was any actual operation in connection with the case. If this procedure were
used in this study, it would greatly increase the number of surgical cases; there were 1,903 accidents (exclu-
sive of poisonings) that were attended by a doctor but not classified as surgical, which would add 73 percent
to the total of 2,623 operations as defined in this study.
Some doctors also consider all births, miscarriages, and abortions as surgical in nature. There were 852

such cases attended by a doctor but not classified as surgical, which would add 32 percent to the total of
2,623 operations as defined in this study.
These two changes in the definition of surgical treatment would more than double the number of opera-

tions; however, neither change seems justified. The doctor's service on many of the accident cases classified
as non-surgical may have been only an examination to determine whether injury had occurred. Likewise
the consensus of medical opinion probably would not consider all maternity cases as surgical in nature.
When such cases are designated as surgical it is usually because they do not fit into the medical cla.
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diagnosis. The annual rate for sole or primary diagnoses that had
surgical treatment in connection with them was 60 per 1,000 (age
corrected). Of the total of 34,287 diagnoses (sole, primary, and
contributory)" 7.6 percent were treated surgically.
Age and sex.-Table 1 and figure 1 show the age and sex incidence

of all surgical operations. The adjusted rates are 62 and 68 per
1,000 for males and females, respectively. Since a considerable
amount of surgery is done in connection with diseases and conditions
not common to the two sexes, rates are shown also for all operations
except those in connection with male and female genital and puerperal
diagnoses. For all operations except those diagnoses the rates are
nearly the same for the two sexes, 58 and 56 per 1,000 for males and
females, respectively.
The age incidence of surgical operations shows two distinct peaks,

one at 5-9 and one at 30-34 years. The earlier peak is largely ac-
counted for by tonsillectomy and the latter by female genital and

TABLE 1. -Frequency of all surgical operations among males and females of specific
ages-8,758 canvassed white families in 18 States during 12 consecutive months,
1928-81

Annual operation rate per 1 Number of operationspopulation

All except Population (years
All except male male and of life)2

Age All operations and female geni- All opera- female
tal 'and puer- tions genital1

peral and
puerperal

Both Ml Fe- Both Ml Fe- Ml Fe- Ml Fe- Both Ml Fe-
sexes Male male sexes Male malema le male |emale sexes= male

All ages: 3
Adjusted 4- 65.0 61.8 67.6 56.9 57.6 56.2 1,263 1,360 1,159 1,141 38,544 18,896 19,627
Crude- 68.1 66.8 69.3 59.7 61.3 58.1

Under 5-72.2 88.3 55.9 57.9 60.9 55.1 248 150 171 148 5,513 2,808 2,684
5-9 -93.1 105. 7 80.8 91.2 101. 8 80.8 298 234 287 234 5,715 2,820 2,895

10-14 -65.0 70.0 60.0 64.1 68.2 60.0 161 136 157 136 4,568 2,301 2,267
15-19 -52. 1 51.7 52.5 51.1 51.1 51.2 79 80 78 78 3,050 1,527 1,523
224--66.1 55.9 73.5 55.2 55.9 54.7 50 90 50 67 2,119 894 1,225
25-29 -71.9 56.8 82.0 53. 4 55.8 51.8 57 122 56 77 2,491 1,004 1,487
30-34 -78.1 58.7 93.7 60.3 58.7 61.7 82 164 82 108 3,149 1,398 1,751
35-44 -63.1 50.3 75.9 50.9 50.3 51.5 150 224 150 152 5,930 2.979 2,951
45-54- 46.3 40.1 53.8 42.1 39.0 45.8 74 81 72 69 3,351 1,845 1, 506
55-4- 48.2 48.5 47.8 45.5 47.3 43.3 39 32 38 29 1,473 804 669
65and over- 61.1 52.6 67.7 52.1 36.6 64.2 23 38 16 36 998 437 561

I "Female genital" includes female breast in this table and all other tables.
2 1 "year of life" is the equivalent of 12 months of observation for 1 person; for example, 2 persons observed

for 6 months each are counted as 1 year of life. "Years of life" in these columns are the base populations
used for computing annual rates in this study.
5"AUI ages" includes a few of unknown age; "both sexes" includes a few of unknown sex.
4 Rates for all ages are adjusted by the direct method to the age distribution of the white population of

the registration States in 1930, as a standard population; this population is given for specific ages in table 1
of a preceding paper (4). The adjustment method involves the weighting of the age specific rates for the
canvassed population according to the age distribution of the standard population. The details of the proc-
a are given under the heading of "corrected death-rates" in Pearl (18, pp. 269-271).

S Throughout this paper the frequency of surgical treatment is measured by the total number of operations
regardle of whether the diagnosis on which they were done was sole, primary, or contributory. The
tables of duration and other Items that measure severity, however, are based on sole diagnoses only.
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puerperal diagnoses; the adult peak in the curve for males is very
small. When female genital and puerperal operations are eliminated
from the comparison, the frequency of operations is almost identical
for corresponding adult ages of the two sexes.

o a0 4 600 I0 40 00 t0 40 66

AGE AGE AGE

FlouRE 1.-Frequency of all surgical operations among males and females of specific ages-8,758 canvassed
white familin 18 States during 12 consecutive months, 1928-31.

Surgical procedures include everything from a major abdominal
operation to lancing a boil or removing a wart. It is necessary to

ANNUAL OPERATION RATE PIER ,000
I 10

TONSILLECTOMY AND ADENOIDECTOMY

7.6 DONE SEr
5.57 APPENDECTOMY
3.67 REMOVAL OF TUMORS (EXCEPT Of HC rEMALE
1.16 LANCING Of SOIL 0R ABSCESS GENITAL ORGANS)
8.07 MISCCLLANEOUS OTHER ABDOMINAL OPERATIONS
1.73 MISCELLANEOUS OPCRATIONS ON THE FEMALE GENITAL ORGANS
1.69 RIM STRAPPED, DISLOCATION REDUCED
.66 SUTRING or CUTS AND LACRA^rToNS
0.64 EAR DRUM PUNCTURED
1.01 CIRCUMCISION

1.51tMISCELLANEOUS OTNER OPERATIONS ON INJURIES
1.41 SINUS AND NOSE OPERATIONS
J.39S REOVAL OF TUMORS Or TNE FEMALE GENITAL ORGANS
1.31 NERMIA OPERATIONS
1.55 opErTIONs oN INFECTED WOUNoS
0.0. GALL GLADDER OPERATIONS
6.06 DILATArION AND cuRETrTAc
.67 REPAIR Of CHILDSIRTN INJURIES
.so7 OPEATIONS ONl BONES, JOINTS AND OTHrC ORANS OF LOCOMOTIO"

.AS CANCER OPERATIONS
*.S MASTOIDECTOMY
.60 "YTEtRCTOmY
*57 HEMORRNOID OPERATIONS
.36 TNTROID OPERATIONS
*49 CERVICAL OR OrTNR LYMPHATIC GLAND OPERATIONS

8.86 MISCELLANEOUS OTHER OPERATIONS

FIGURRE 2.-Frequency of certain surgical operations among 8,758 canvassed white families In 18 States
during 12 conoecutive months, 1928-31. (Rates adjusted to the age distribution of the white population
of the registration State in 1930.)

consider the various kinds of operations before the age curves in
figure 1 have much meaning. Rates (adjusted for age) for different
kinds of operations are shown in table 2 and figure 2. Tonsillectomy
is by far the most frequent operation, constituting nearly one-third of
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the total number reported. The next three most frequent operations
are the setting of a bone, removal of the appendix, and the removal
of benign tumors.

TABLE 2.-Frequency of certain surgical operations at specific age's-8,758 canvassed
white families in 18 States during 12 consecutive months, 1928-81

Allages I Age

Nature of operation Num- Ad-
batrof just-

o Crude dern 5-9 10-14 15-1920-l24 25-34 35-44 45-54 andoper- ed25overations

AU operations-

Tonsillectomy and ade-
noidectomy-

Sinus and nose operations
Eardrum punctured .
Mastoidectomy----
Cerval or other lym-
phatic gland operations-

Thyroid operations
Appendectomy-
Hernia operations-
Gall bladder operations___
Misllaneous other ab-
dominal operations

Hemorrhoid operations --

Operations on bones,
joints, and other organs
of locomotion

Lancing of boil or abscess-
Cancer operations-
Removal of tumors (ex-
cept of the female geni-
tal organs)

Removal of tumors of the
female genital organs

Hysterectomy
Dilatation and curettage-
Repair cf childbirth in-
juries-

Millaneous other oper-
ations on the female
genital organs .
Crumcision-
Bone set ----
Rib strapped, dislocation
reduced

8uturing of cuts and lc
erations

Operations on infected
wounds-

Miscellaneous other oper-
ations on injuries

Miscellaneous other oper-
ations-

Removal of tumors of the
female genital organs --

Hysterectomy-
Dilatation and curettage-
Repair of childbirth in-
lures-

Miscellaneous other oper-
ations on the female
geital organs-

% ox

845
50
84
39

26
19

202
43
31

66
20

40
83
21

125
48
31
38
36

66
94
296

50

70

49

67

84

Annual operation rate per 1,000 persons of both sexes

64.971 .051 72.191 93.09j 65.021 52.131 66.071 75.351 63.07

M18.0
1.41
1.64.81
.41
.56

5.67
1.31
1.09

2.07.57

.97
2.16
.85

3.67

1.39
.80

1.05
.97

1.71
1.617.57
1.69
1.61
1.29
1.52
2.28

21.92
1.30
2.18
1.01

.67

.49
5.24
1.12
.80

27.01
.18

6.33
2.30
2.54
.54
.64

55. 12
.70

4.72
2.45
.70

2.45
.70

.- -- I

31.04
.44

1.71
.44
.88

6.79
.44

15.41
.98

1.31
.98
.33
.33

9.84
.98

1.71 54 .17 .22 .33
.a6-2 --

14. I1
.47

1.42
.47

.47
11.80
1.42
1.42

2.83
.47

1.04 1.27 .70 1.75 1.31 1. 4
2.15 2.54 1.22 1.31 3.93 .94
.54.

3.24

1.25
.80
.99

1.27 1.75 2.95

.33
.931 -I-I-I-

1.71
2.44
7.68
1.30
1.82
1.27
1.74
2.19

.36
13.97
6.53

2.18
.36

2.18
1.45

1.92
12.07
.35

3.67
.70
1.40
2.30

.88
11.38

.66

.66
1.75

2.41

1.08

.33
6.56
1.64
.98

1.31
.98
1.32

2.30
2.81

3.30
1.42

3.30
5.66
2.36
3.30
.47
.94

2.84

13.12
2.84
.53
.35

.35
1.42
9.57
1.60
.89

2.30
.71

9.95
2.19
.67
.34

.17

.84
5.40.671.18
3.71
1.52

46.25

5.97
1.79

I.30
l------l.90.90l

2.69
2.39

2.09
1.49

53.42

2.43
1.62

1l.40

.40
3.64
2.43
3.24

4.86
.40

.89 1.18 .60-
3.55 2.19 1.19 1.62
.18 1.01 .90 4.45

3.55
3.55
1.77
2.66
4.08

5.86
.18

4.61
1.42
1.60

2.48
2.48
2.82

5.40
2.70
2.70
2.53
1.01

3.20
0.41
1.35
1.35
1.35
2.02
2.03

7.16

.-90

.90
------I

.60

.301
4.77
2.39
1.49
2.09
.60

2.65

1 26
1.22
.40

.40

10.93
445
.81
.40
.40

3.66

Annual operation rate per 1,000 females

48 2.64 2.45 = --4.90 6.18 5.42 1.99 2.44
31 1.56 1.58 --- 3.09 5.42 1.99 .81
38 1.95 1.94 -0.66 5.71 4.63 5.08

36 1.82 1.83 - -2.45 7.10 2.03 1.33 .81

66 3 35 3. 36 0. 75 - .66 5.71 10.19 6.44 2.66 =

i "A'A ages" includes a few of unknown age; "both sexes" includes a few of unknown sex.
I Adjusted by the dired method as described in note to table 1.

I



TABLz 2.-Frequency of certain surgical operatio. at specfic ages-8,758 canvassed
white families in 18 States during 19 consecutive months, 1928-31-Continued

All ages Age

Nature of operation Num. Ad- 56
berio Jut Crude n- 10-14 16-19 20 24 25-34 |-344 4|-54 and
optoer-ed~ der5oe

Annual operation rato per 1,000 males

Circumcsidon - - 941 3.17 497 27.42[ &90I 1.741 -|------j 0.42- | 0.54j

Population (years of life)

Bothsexes -38,- 1 -,513 5,715 4,68 3, 060 2,119 5, 640j 5,930 3,351 2,471
Female -19, 62;-4X , 895 2,27 1, 523 1, 226 3,238 2, 951 1, 1, 230

Male - - 18,891 2,808 2,820 2,301 1,627 894 2,402 2,9 1, 845 1, 241

If operations in connection with injuries are considered as a unit,
they amount to 20.3 percent of the total, and the group of female
genital and puerperal operations equals 8.3 percent of the total.
When these two groups are added to tonsillectomy (32.2 percent) and
appendectomy (7.7 percent), the four fairly specific types of operations
make up about two-thirds of all operations.

Figure 2 presents a total of 26 fairly specific kinds of operations
which include all that occurred with sufficient frequency in this study
to be of statistical value.

Figures 3 and 4 show the age incidence of 24 of the 26 groups of
operations. The vertical, or rate, scales for these charts are made in
such a way that the relative age curves are comparable from one opera-
tion to another, whether the actual rate is small or large. In consider-
ing age incidence, however, one must discount minor fluctuations in
the curves and think only of their general outlines. This is neces
because of the attempt to show here the incidence of every possible
operation with sufficient numbers to give a general picture of the age
curve.
The age incidence of the operations shown graphically in figures 3 and

4 need not be described in detail, but a few points may be mentioned
briefly. Tonsillectomy pertains chiefly to the late preschool and early
school ages, the peak being at 6 years (table 3). Other operations that
are relatively frequent in the school ages are the setting of bones in
fracture cases; the suturing of cuts; and operations for diseases of the
bones, joints, and organs of locomotion. Puncturing the ear drum,
mastoidectomy, and operations on the cervical and other lymphatic
glands are high in the preschool ages, with markedly declining rates
as age increases. Appendectomy, sinus operations, surgical treatment
of infected wounds, and lancing of boils have their peaks in the young

594Aprf 22 I
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adult ages, 20 to 35 years. The operations with somewhat later peaks
and distinct declines in the older ages are those for hemorrhoids and
for thyroid and the various operations in connection with female
genital and puerperal diagnoses. The operations that are more
frequent in the older ages are those for gall bladder, hernia, cancer,
tumor, dislocations, and fractures.
In many instances surgical cases represent a rather small proportion

of the total cases, but the age curves are generally similar to those for
all cases of corresponding diagnoses. This matter will be considered
in more detail in a later paper.

TABLB 3.-Frequency of certain 8urgical operation, among children classified by
single years of age-8,758 canvassed white familic in 18 States during 12 consecu-
tive months, 1928-31

Annual operation rate per Number of operations Population
1,000 population (years o! life)

Age Tonsil- Tonsil-
lectmyEr an Cirum-lectomyEaan Cinm

and ade- mati iions ad ade- mastoid csion BOthMaeopra- per 1,000 oea eenoidec- tions mls noidec (males) xe
tomy t mls tomy tin

All under 15:
AdJusted I1 ---- 38.2 6.0 10.6 606 99 92 15,796 7.929
Crude -38.4 6.3 11.6

Under I -2.0 8.1 116. 4 2 8 X56 990 481
1------------ 12.7 10.3 12.3 16 13 8 1,261 652
2- 23.0 9.6I 64 24 10 3 1,044 558
3- 41.0 6.5 44 7 4 1,072 535

4-55.-0 8.7 7 0 6.3 10 6 1,146 582
5- 56.3 13.7 . 66 16 2 1,172 558
6- 68.2 8.6 9 79 10 5 1.158 569
7- 63.2 2.6 74 3 2 1,171 615
8- 52.2 5.0 1.9 63 6 1 1,207 565
9- 32.8 6.0 33 6 1 1,007 513
10- 4&5 49 4- 1,077 542

11 -31.0 28 3- 903 461
12 -33.9 2.2 1.7 31 2 915 467
13 -22.9 19 3 1 829 401

14 - __ 17.8 J 15 1 844 430

Rates for all ages under 15 are adjusted for differences in age distribution within the 15-year span (using
the three 6-year age groups only) by the direct method as described in note to table 1.

I Of the 66 circumcisions under 1 year of age, 40 were under 1 month of age, a monthly rate of 110 per 1,000
male live births which, on an annual basis, is equal to 1,322 per 1,000 male live births.

Table 3 shows rates by single years of age for three operations
that occur largely in childhood. The tonsillectomy rate under 1 year
is low; after that age the rates rise continuously to a maximum of 68
per 1,000 at 6 years and 63 at 7 years. After this peak the frequency
decreases rapidly as age increases; the rate at 14 years is about the
same as among 1- and 2-year-old children.
Ear and mastoid operations show a maximum of 14 per 1,000 at

5 years, but the rates at all of the ages under 5 are relatively high,
ranging from 7 to 10 as compared with 2 per 1,000 at 10 to 14 years.
A large part of the circumcisions were done under 1 year of age, the

rate for that group being 116 per 1,000 males, as compared with a rate
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of 12 for those who were 1 year of age, and rates under 10 per 1,000
for every other age group. Circumcisions under 1 month of age
amount to 110 per 1,000 male live births; if circumcision continued
at this frequency in the succeeding months of life, practically all male
infants would be circumcised by the time they reached 9 months of
age.

It was noted earlier that the rate for all surgical treatment was
about the same for adult males and females when those operations
that were not common to the two sexes were eliminated. Figure
5 shows rates (adjusted for age) for specific ldnds of surgical treatment
among males and femaes. It is seen that there are wide differences
between the sexes in the frequency of certain operations. Aside from
surgery in connection with accidental injuries, which is high among
males, and appendectomy, which is high among females, the operations

ANNUAL OPERATION RATE PER 1@000
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8,3 MCtR"|A OPtRATIONS
.4, 6.0? GALL SLADOCR OPERATIONS
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.0 .&1 NEMORRNOID OPERATIONS = FEMALC
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FIGURZ 5.-Frequency of certain surgical oprations among males and females in 8,758 canvassed white
famiLies In 18 States during 12 consecutive months, 1928-31. (Rates adjusted to the age distribution of
the white population of the registration States in 1930; adjustment was by the direct method for the first
6 operations (table 4), but by the indirect method for the other less frequent operations.)

that show the largest relative differences between the sexes are hernia
and sinus operations, with higher rates for males; and gall bladder,
cancer, and th.ryoid operations, with higher rates for females. The
incidence of all cases (surgical and nonsurgical) of the last three
diagnoses and also of sinusitis and appendicitis is higher for females
than for males, but hernia and accidents are definitely higher for
males.

Table 4 and figure 6 show for the more frequent surgical operations
the age incidence for males and females separately. It is here seen
that the similarity in age incidence in the two sexes for all operations
common to both groups is also misleading; an extremely high rate of
appendectomy among females of the young adult ages is balanced by
high rates for operations in connection with injuries among males of
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TABLEU 4.-Frequencp of certain surgical operations among males and females of
8pecific ages-8,758 canvassed white families in 18 States during 12 consecutive
months, 1928-31

All ages I Age

Nature of operation Num- Ad- Un- 55
opero-

ed2 Crude der 5-9 10-14 15-1 2024 |-34 3-44 4-54 and
____________ tioper-je' over2024

Tonsillectomy and ade-
noidectomy:
Male-
Female .

Ear and mastoid opera-
tions:
Male ----
Female

Appendectomy:
Male-
Female .

Miscellaneous other ab-
dominal operations:
Male
Female. .

Lancing of boil or abscess:
Male-
Female .

Removal of tumors (ex-
cept of the female geni-
tal organs):
Male-
Female-

Operations on the female
genital organs: Female.

Circumcision: Male
Bone set:

Male
Female .

Operationson injuries (ex-
cept setting of bone):
Male .
Female

Miscellaneous other oper-
ations:
Male-
Female-

404
441

63co
66
136

71
69

3944

58
67

21994
192
104

157
79

119
141

Annual operation rate per 1,000 males and females

17.50 21.38
18.63 22.47

2.41
2.s5

3. 8r
7.21

4.81
4.12

2.23
2.03

3.44
3.94

11.32
3.17

9.38
5.87

8.159
3.93

6.45
7.92

3.33
3.06

3.49&69O
3.76
3.52

2.06
2.24

3.07
3.41

11.16
4.97

10.16
5.30

8.31
4.03

6.31
7.17

23.1
30.J

10.7
6.7

.7.4
1.1
1.1

2.1
3.0

1.1
1.5

.8
27.4

8.9
4.1

5.7
3.7

6.8
4.1

58.2
5122

6.4
7.9

1.
3.1

1.8

1.1
1.4

21
1.4

3.9

17.4
6.9

8.2
4.2

5.0
3.8

*27.1t34.4
3.6
.1

5.2
& 4

1.3

1.3
1.3

16.3
.9

1.7

16. 1
&6

6.54.4

5.6
2.6

14.4
f16.4

1.3
3.3

5.9
13.

2.0
.7

3.3
4.6

3.3
2.6

1.3

11.1
2.0

6.6
3.3

4.0
4.6

13.4 12.9 11.11
14.7 13.3 8.81 7.3

2.2
1.6
6.7
15.5

3.4
7.4

1.1
.8

2.2
2.4

18.8

10.1
2.4

12.3
3.3

4.5
65.

.4
1.2

7.1
11.4

5.4
4.3

2.5
4.3

3.8
3.4

31.2
.4

5.8
3.7

11.2
5.6

8.3
9.9

.7
1. 4

3.7
7.1

3.0
8.1

2.7
1.7

5.4
5.4

24.4

8.1
4.7

8.7
3.4

7.0
10.8

1.3

7.6
6.e

1.6
.7

4.3
10.6

8.0
.5

5.44.

9.82.7

5.4
12X0

1.6
.3.2

l.8

2.4
it9

14.5

6.5

3.2

5.6
49

4.1

5.6
16.3

8.1
4.1

8.9
12.2

Population (years of life)

Male -18,896 2,808 2,820 2, 301 1,27 894 2,402 2,979 1 845 1,241
Female -19,627 2,684 2,895 2,267 1,523 1,225 3,238 2,951 1,506 1,230

"'All ame" includes a fewr of unknwnm am
'Adjusted by the dired method as described in note to table 1.

those ages. The high rate for males for operations in connection with
injuries might be expected, in view of the greater incidence of industrial
accidents among men and the greater frequency of accidents of all
kinds among boys than girls (11). The excess of appendectomies
among women is greatest at 20-24 years, but the relative difference is
large at all ages above 5 years. One immediately thinks of the com-
mon practice of removing the appendix in connection with other
abdominal operations, such as those on the female genital organs.
Of the 136 appendectomies on females, in 37 there was some other
operation performed at the same time, and 26 of these were in connec-
tion with female genital diseases; as 17 of these female genital opera-
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tions would probably involve an abdominal incision, the appendix
may have been removed without clinical appendicitis. Even if it be
assumed that the entire 26 cases were appendectomies without clinical
appendicitis and are excluded, the reported appendectomy rate for
females would still be 60 percent above that for males. If the removal
of the appendix in connection with other operations is important in
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VIGURE 6.-Frequency of certain surgical operations among males and females of specific ages-8,758 can.
vassed white families in 18 States during 12 consecutive months, 1928-31. (Scales are so made that the
adjusted rate for all ages of both sexes represents an interval on the vertical rate scale that corresponds to
20 years on the hotizontal age scale. In some instances the ages 15 to 24 are plotted as one group but shown
in the tables as two groups.)

the excess in the recorded appendectomy rate for females, a consider-
able number of such removals must have been reported with Ino men-
tion of the prmary disease or operation.

Marital status.-Table 5 shows the incidence of surgical treatment
among siingle and married persons. Among females the rate for all

operations is definitely higher for married women below 30 years of age,
but there is no difference at 30-34 years. When surgery in connection
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with female genital and puerperal diagnoses is eliminated, the differ-
ences between the rates for single and married women are inot statisti-
cally significant9 for any age group and are not consistent in the several
groups. The rate for single males at 20-2.4 years is just enough above
that for married males to be statistically significant; probably more of
the single males are economically able to pay for surgery, or if in
college they may get it as a part of provided medical care.

TABLE 5.-Frequency of all surgical operations among single and married males and
females of specific ages-8,758 canvassed white families in 18 States during 1I
consecutive months, 1928-31

Annual operation rate per 1,000 pop- Number of operations

ulation

All opera- Population (years
All operations ex- tions except o ie

Age and marital All operations cept male and fe- All opera- male and o ife)

status male genital and tions female gen-
puerperal ital and

puerperal

Both Male Fe- Both Miale Fe- Mfale Fe- Male Fe- Both Male Fe-

sexes male sexes male male male sexes male

Total 20-34:

Single 62.4 61.8 62.9 59.1 60.7 57.3 57 56 56 51 1,812 922 890
Married 75.8 55.8 89.3 55.7 55.8 55. 6 132 313 132 195 5,869 2,364 3,505

20-24:

Single 65.0 63. 7 66.5 64.2 63.7 64.8 42 38 42 37 1, 230 659 571
Married 67.5 34.3 79.6 42.3 34.3 45.2 8 51 8 29 87+ 233 641

25-29:

Single 44.0 57.8 31.4 41.2 52.0 31.4 10 6 9 6 364 173 191
Married 76.6 56.8 89.4 55.6 56.8 54.9 47 114 47 70 2,103 828 1,275

30-34:

Single 78.0 55.6 93.8 59.6 55.6 62.5 5 12 5 8 218 90 123
Married 77.8 59.1 93.1 59.8 59.1 60.4 77 148 77 96 2, 892 1,_30 1,589

Table 6 shows rates for 5 types of operations among single and
married persons 20-34 years of age. The only statistically significant
difference between single and married persons of the same sex is the
large excess in operations in connection with female genital and puer-
peral diagnoses for married women. With the small numbers involved,
the other differences are not greater than might be expected by chance.

TABLE 6.-Frequency of certain 8urgical operations among single and married males

and females of the ages 20-34 years-8,758 canvassed white families in 18 Stales
during 12 consecutive months, 1928-31

Annual operation rate per Number of operations
1,060 population

Nature of operation Male Female Male Female

Single r Single r Single Mr- Single Mred
Tonsillectomy and adenoidectomy-14.1 12.7 1& 0 12.6 13 30 16 44
Appendectomy-6.5 7.2 13.5 12.3 6 17 12 43
Operations on the female genital organs -5.6 33.7-5 118
Oerations on injuries -24.9 16.1 6. 7 8.3 23 38 6 29
Miscellaneous other operations - _ 16.3 19.9 19.1 22.5 15 47 17 79
Population (years of life) -922 2,364 890 3,505

' More than one operation for the same individual during the year occurred so rarely that the probable
effor has been used throughout this study as though no person had more than one operation.
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III. VARIATION IN THE FREQUENCY OF SURGICAL PROCEDURES WITH
ECONOMIC STATUS

The proportion of operations done in an emergency that demands
immediate action to save life is not large; probably the majority are
planned leisurely and done at a previously scheduled time. Because
of the large number of non-emergency operations, one would expect
more surgery among the higher income groups of families where fumds
are available for medical care that is not immediately necessary.

Occupation.-Table 7 and figure 7 show operation rates (adjusted
for age) per 1,000 males and females classified by broad occupational

ANNUAL OPEkATION RATC PEt 3,000
0 *0 40 so so 100
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4*.6 SKILLCD
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rtMALES (ALL OPERATIONS EXCEPT fEMALE GENITAL AND PUEtPERAL)
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FIGunz 7.-Frequency of all surgical operations among males and females 15-64 y6ars of age engaged in
different classes of occupations-8,758 canvassed white families in 18 States during 12 consecutive months,
192831. (Rates adjusted to the age distribution of the white population 15-64 years of age in the regis-
tration States in 1930.)

groups. Rates for females are shown for all surgery and for all except
operations in connection with female genital and puerperal diagnoses.
For males, operations were about twice as frequent among profes-
sional and business men as among unskilled laborers; clerks and skilled
laborers fall logically between these extremes, with a slightly higher
frequency for the clerical group. For females, all classes of labor are
combined; and here, likewise, operations are twice as frequent in the
professional and clerical as in the laboring group. Housewives fall
midway between the two employed classes when operations in connec-
tion with female genital and puerperal diagnoses are eliminated.
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TABLz 7.-Frequency of all surgical operations in different occupational groups-
8,758 canvassed whitefamilies in 18 States during 12 consecutive months, 1928-31

Annual operation rate per 1,000 Population
Num- population
ber of
opera-
tion,a, All ages, IS-6 Age Age

Sex and occupational group Al _____l_AUlages ages

1-4 Ad- Crude 15-4 35-64 15 f 35-64

All operations

Males:
Professional, merchant, and busi-
nessmen -143 74.9 72.3 72.4 72.3 1,978 525 1,453

Clerks and salesmen -75 50.9 51.2 52.2 50.4 1,464 690 774
Skilled and semisk lled labor-- 132 46.6 48.5 56.7 39.6 2,838 1,146 1,692
Unskilled labor -41 35.6 35.8 29.0 42.9 1,146 586 560

Farmers and farm laborers 35 37.7 36.5 57.9 26.3 958 311 647

Females:
Professional, merchant, and cleri-
cal ------------------------ 90 70.1 73.0 62.9 97.5 1,233 874 359

Skilled and unskllled labor 14 3. 3 35.3 43.7 20.8 396 252 144

Housewives -5---89 69.3 74.6 86.6 65.3 7,897 3,444 4,453

All operations except female genital and puerperal

Females:
ProfessionaL merchant, and cleri-

cal - 81 63.6 65.7 56.1 89. 1 1,233 874 359
Skllled and unskilled labor 13 32.4 32.8 39.7 20.8 396 252 144

Housewives -391 48.8 49.5 53.1 46.7 7,897 3,444 4,453

X Rates for the age group 15-54 years aie adjusted for differences in age distribution within that span by
the indired method as described in note to table 8.
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FIGURx 8.-Frequeney of all surgical operations among persons classifed according to total annual family
income-8,758 canvassed white families in 18 States during 12 consecutive months, 1928-31. (Rates
adjusted to the age distribution of the white population of the registration States in 1930.)

Income.-Data were obtained on the family's total income during
the approximate year of the study. Since surgery usually involves
considerable expense, one would expect more operations in the higher-
income brackets. Table 8 and figure 8 show the frequency of surgery
in each of five income groups, with adjustment of the rates for age
differences among the various groups. The rates vary from 52 opera-
tions per 1,000 persons in families with annual incomes of less than
$1,200 to 94 in families with $5,000 or more income. Between these
extremes there is a gradual increase with income in the frequency of
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surgical treatments, except for a slightly smaller rate in the $3,000-
$5,000 class than in the next lower income group.

TARLE 8.-Frequency at specific ages of all surgical operations among canvassed
families of different income levels in 18 States during 12 consecutive months,
1928-31_~~~~~~~ _6_- S~~~~~~~A ages I Age

Annual family income Num- Just- Crude -9 10-14 1 9
berof ed' dr over

tin
Annual operation rate per 1,000 population

Under$1,200- 319- 62.0 64.8 54.1 73.7 66.4 38.8 41.8 65.5 51.1 43.6 41.5
$1,200 but under $2,000.-- 802 56.0 59.8 60.5 86.8 52.1 34.6 45.1 69.5 59.4 34.6 41.8
$2,000 but under $3,000-. 698 69.8 73.5 92.7 90. 1 56.3 61.8 91.9 81.0 60.3 53.8 66.0
$3,000 but under $5,000(X 334 66. 1 68 0 71. 4 93. 5 85.1 38. 5 66. 5 92. 5 59. 5 41. 1 43.6
$5,000 and over-439 94.5 93.6 114.9 161.3 97.2 94.5 88.7 80.2 90.5 59.5 71.0

Population

Under $1,200 -5,820-= 962 936 783 464 311 703 744 390 506
$1,200 but under $2,000--- 13.419- 2,216 2, 178 1,612 983 732 2, 158 1,902 926 670
$2,000 but under $3,000. 9,491- 1,370 1,409 1,118 728 479 1,482 1,576 799 500
$3,000 but under $5,000 4, 911 532 642 517 441 301 735 857 511 344
$5,000 andover- 4,689 -383 502 504 434 327 536 807 689 465

I "AU ages" includes a few of ulnknown age.
I Rates for all ages are adjusted by the indirect method to the age distribution of the white population

of the registration States in 1930. Briefly, this method involves the following steps: Age specific rates from
tables 1, 2, or 4, for the whole canvassed population are used as "standard rates" and multiplied by the
canvassed population of specific ages for a given subgroup (for example, income under $1,200) to obtain
expected numbers of cases for the computation of an expected rate for all ages; when this rate is related to
the adjusted rate for the corresponding surgical operation or group of operations in table 2 (adjustment there
was by direct method), one obtains an "adjustment factor" which is of the nature of a percentage correction
for differences in age distribution. This adjustment or correction factor is applied to the crude rate in the
particular subgroup (for example, income under $1,200) to obtain the adjusted rate. The details of the
process are given under the heading "standardized death-rates" in Pearl (18, pp.26-269).
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FIGURE 9.-Frequcncy of all surgical operations at specific ages among persons with high and with low total
annual family income-8,758 canvassed white families in 18 States during 12 consecutive months, 1928-31.

As related to illness, surgery is also more frequent in the higher
income groups; the percentage of diagnoses that were treated surgi-

,, , 1 r~~~~~9



605 Apn 2, 19

cally increases from 6.6 percent for families with less than $1,200
income per year to 8.8 percent in the class with $5,000 or more.

Table 8 also shows rates for persons of specific ages and figure 9
shows them graphically for the lowest and highest income groups.

The differences between these two extreme groups are large and con-

sistent in the various ages. Reference to table 8, however, shows
that for specific ages there is no regular increase with income in the
operation rates for the intervening income groups. This lack of
consistency in the relationship of the frequency of surgical treatment
to income may be due partly to chance, for the numbers of cases in
specific age and income classes are not large; the general tendency
toward more operations in the higher income brackets is fairly clear.
Table 9 shows rates for each income group for 10 fairly specific

types of operations, the rates being adjusted for age differences among
the several income classes. These rates are plotted in the lower half

TABLE 9.-Frequency of certain surgical operations among canvassed white families
of different income levels in 18 States during 12 consecutive months, 1928-31

Annual operation rate per 1,000 Number of operationspopulation (age adjuste)'

Nature of operation $1,200 $2,000 $3,00 SS 000 $1,200 $2,000 $3,000 00
Under but but but . Under but but but

a$1,200 under under under and $l,200 under under under and
. 2,000 S3,000 over $2,000 $3,000S5.0 over

All operations- 51.98 55.98 69.83 66.12 94.48 319 802 698 334 439

Tonsillectomy and adenol-
dectomy-15.21 15.43 17.43 20.11 29.36 113 266 202 111 140

Ear and mastoid operations- 1.34 2. 00 2.18 2.84 6.45 11 38 27 16 30
Appendectoy-5. 77 3.56 7.14 5.92 8.17 30 .44 63 28 36
Miscellaneous other abdomi-
nal operations -4.14 3.93 4.32 3.67 6.28 19 40 33 16 29

Lancing of boil or abscess---- 1.42 1.48 2.84 2.05 3.82 8 20 27 10 17
Removal of tumors (except of
the female genital organs) 1. 43 1.60 5.10 3.20 8.68 7 18 43 15 42

Operations on the female gen-
ital organs (per 1,000 fe-
males) -7.21 12.96 12.62 9.11 10.65 18 84 62 25 27

Circumcision I (per 1,000
males)---- 1.74 2.62 4.86 3.04 2.73 9 31 36 9 6

Bone set - 8.89 7.43 & 13 6.55 5.56 55 102 78 32 26
Operations on injuries (ex-
cept setting of bone)- 3.89 6.05 6.17 6.53 9.00 22 80 58 32 42

Miscellaneous other opera-
tions -5.07 6.40 7.73 8.43 9.51 27 79 69 40 44

Population.-- ---- 5,820 13,419 9,491 4,911 4,689

X Adjusted by the indired method as described in note to table 8.
2 Circumcisions under 1 year of age per 1,000 male live births:

Circumci- Circumci-
Annual family income Male live |sios under sion ratmale

births sin unear I eperal
yer live births

Under $1,200 -83 6 72
$1,200 but under 2,000 -139 18 129
2,000 but dr ------------------------------- 87 22 253

$3,000 but under $5,000-------------------------------- 32 7 219
$5,000 and over - 19 3 158
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of figure 10 on an actual basis, and in the upper half on a relative basi
as ratios to the rate for the group with less than $1,200 annual income.
Most of the operations show some tendency toward greater frequencies
in the higher income groups. The operations that show the largest
and most definite differences are tonsillectomy, removal of tumors, ear
and mastoid operations, and lancing of boils. These types of opera-
tions are not usually done as emergencies; the tumor category is pre-
dominated by minor external tumors that do not endanger life, and

1 2345 12345 12345 12345 12345 12345 12345 123A5
TONSILLECTOMY DONE SET OtHER APPENKDECTOMY TUMOR EAR AND BOILS rEMALE

AND INJURY REMOVED MASTOID LANCED GENITAL AlS
AKENOIKCTOMY OPERATIONS PUERPE*AL

FIGURE 10.-Frequency of certain surgical operations among persons classified according to total annual
family income-8,758 canvassed white families in 18 States during 12 consecutive months, 1928-31. (Rates
adjusted to the age distribution of the white population of the registration States in 1930.)

the mastoid cases are a small part of the ear group. Moreover, the
rupture of the ear drum in otitis media is a frequent outcome when
surgical procedures are not used; by this outcome, the emergency is
ended without surgery, although the result may be a permanent im-
pairment.
Bone setting was more frequent in the lower income groups. Every

fracture carries with it the implication of the setting of the bone or
the placing of a cast, and so the frequency of this operation really
represents the frequency of accidents involving a fracture. Since

Aprf 22 193
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accidents, particularly industrial accidents, occur more frequently
in the lower income groups, the incidence of this operation might be
expected to be less in the higher income brackets. Operations in
connection with injuries, except bone setting, are more frequent in
the higher income groups; but when all operations on injuries are
considered together, there is not much variation with income in the
rate for all ages. Among children under 20 years there are more
operations in the higher income groups (table 10).

TABLE 10.-Frequencq in broad age groups of certain surgical operations among
canvassed white famslies of different income levels in 18 States during 12 consecutive
months, 1928-31

Annual operation rote per 1,0 Number of operations
population for each income class

Diagnosis and age tl.200 $2,000 $3,000 _$5000 $1,200 $2,000 $3,000
Under but but but and Under Jbut but but and$1,200 under under under oavedr 1,200 unda under under oand$2,000 $3,000 $5,000 $2,000 $3,000S5,0 over

Tonsillectomy and adenoi-
dectomy:
Under 20 -30.5 31.9 33.1 35.7 51.6 96 223 153 76 94
2D-44 -8.5 8.6 11.9 1&59 20.4 15 41 42 30 34
45 and over - 2.2 1.3 5.4 5.9 7.8 2 2 7 5 9

Appendectomy:
Undor 20 -4.8 1.9 3.7 6.6 9.9 15 13 17 14 18
20-44 -7.4 5S. 11.9 6.9 9.0 13 28 42 13 15
45 and over -2.2 1.3 3.1 1. 2 2.6 2 2 4 1 3

Operations on the female
genital organs (per 1,000
females):
Under 20 -. 7 .9 ----1 3
20-44 -16.7 29.3 29.3 21.9 25. 7 16 74 56 23 24
45 and over -2.3 6.8 10.0 4.9 5.6 1 5 6 2 3

Operations on injuiries:
Under 20 -13.7 12.5 16.7 15.0 20.3 43 87 77 32 37
20-44 ___ 9.1 15.0 11.3 14.3 8.4 16 72 40 27 14
45 and over -20.1 13.8 14.6 5.9 13.9 18 22 19 5 16

MiscesUaneous other opera-
tions:
Under 20 -11.5 16.5 24.9 17.3 36.2 36 115 115 37 66
20-4 -17.1 16.9 22.3 21.3 34.7 30 81 79 46 58
45 and over - 16.7 18.2 30.8 28.9 37.3 15 29 40 23 43

Population of both sexes Female population

Under 20 -3,145 6, S39 4,625 2,132 1,823 1,529 3,495 2,307 1,075 899
20-44 -1,758 4,792 3,537 1,893 1,670 957 2,528 1,913 1,051 935

45 and over -896 1,596 1,299 855 1,154 445 738 598 408 540

IV. VARIATION IN THE FREQUENCY OF SURGICAL PROCEDURES WITH

SIZE OF CITY AND GEOGRAPHIC AREA

Physicians are more concentrated in large cities than is the general
population; a study of 10 States by Peebles (19) indicated that 53
percent of the physicians were practicing in cities over 100,000 in
population, whereas only about 40 percent of the population of these
States lived in cities of that size. In addition, it was found that the
percentage of practicing physicians who limited themselves to a
specialty increased regularly with size of city; the percentage who



April 22, I= 608

were specialists in cities over 100,000 was more than four times what
it was in places under 10,000.

Hospital beds are also concentrated in large cities, with correspond.
ing scarcity in the rural districts. Thus surgeon specialists and hospi-
tal facilities are more plentiful and more convenient to the inhabitants
of laxge cities.

Geographically, both physicians and hospital beds are less plentiful
(in proportion to population) throughout the South than in other
sections.

Size of city.-Figure 11 shows surgical operation rates for cities
classified according to size. Considering this chart for the whole

ANNUAL OPERArION RATE PCR 1,000
* 50 40 40 sO 00

15.6 100.000 AN0 OVER

64.0w 5,0000- 100,000

60.4 J_ UNOER 5.000

47. RURAL

FIGURE 11.-Frequency of al surgical opertions in cities of different sizes and in rural amas-8,758 canvassed
white families in 18 States during 12 consecutive months, 1928-31. (Rates adjusted to the age distribution
of the white population of the registration States in 1930.)

0
0

0oo

IL
UR^L_____

600

J

2 0

00 1 20 30 40 0 s
AGE

FIGURZ 12.-Frequency of all surgical operations among persons of specific ages in large cities and in rural
aress-8,758 canvas%.d white families in 18 States during 12 consecutive months, 1928-31.

group of families, there is a regular progression from an operation
rate of 48 in the rural areas to 73 per 1,000 in citi'es of 100,000 or
more population. In table 11 these rates are show-n for persons of
specific ages. The variations among cities of different sizes are not
consistent in the several age groups, but the tendency toward higher
rates in large cities is fairly clear. When one compares operation rate
in cities of 100,000 or over with those in rural areas, as is done in
figure 12, the differences between the two types of communities are
large for every age group.
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TABLE 11.-Frequency at specific ages of all surgical operations in cities of different
sizes and in rural areas-8,758 canvassed white families in 18 States during 12
consecutive months, 1928-31

All ages Age

Num- Ad-
Size of city |ter of Just- Crude Under 5-9 10-14 15-19 20-24 25-34 35-4 45-54 55 andopera- ed3 overtions

Annual operation rate per 1,000 population

Cities of 100,-000orover., 1,093 72.8 762 88.6 1063 67.8 54.0 72.6 77.7 72.9 52.9 62.8
Cities 5,000-

100,000- 707 69.0 72.9 71.7 107.5 70.5 62.0 77.2 73.3 64.8 41.1 58. 6
Towns under
5,000 -- 483 60.4 63.7 61.7 78.4 62.7 57.9 61.3 80.3 60.9 43.1 43.9

RiS areas8-- 340 47.7 49.2 49.9 62.7 56.4 3. 6 41.3 64.6 39.8 43.1 42.2

Population (years of life)

Cities of 100,.
000orover 14,351 ------ ----f1,963|1994 1,578 1,037 368 2,369 2,303 1,248 907

Cities 5,000-
100,00w --- 9,,694 -1, 53 1,517 1,106 758 505 1,432 1,512 803 495

Towns under
5.000- 7,585 -1,134 1, 199 909 570 359 1,096 1.134 627 824

Ruralareas- 6,914 -881 1,005 975 685 387 143 981 673 545

I "All ages" includes a few of unknown age.
'Adjusted by the indired method as described in note to table 8.
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FIGURE 13.-Frequency of certain surgical operations in cities of different sizes and in rural areas-8,758
canvassed white families in 18 States during 12 consecutive months, 1928-31. (Rates adjusted to the age
distribution of the white population of the registration States in 1930.)

Table 12 and figure 13 show rates for specific kinds of operations
in the several types of communities. Most of the operations show
tendencies toward higher rates in large cities, but the variations are

V 1 234 15234 5234 15234 5234 £234 £234 5234
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not equally large and consistent for the several diagnoses. Tonsil-
lectomy shows a regular progression from 13 per 1,000 in the rural
areas to 20 per 1,000 in large cities, but for appendectomy there is
much less difference between the country and the city. Possibly ap-
pendicitis represents an emergency which must be tak-en care of, but
tonsillectomies are performed more frequently when facilities are
available and convenient. The sizable excess in cities for operations
to remove benign tumors, cysts, and warts seems to bear out this
hypothesis, since such chronic conditions rarely come up as emer-
gency situations. On the other hand, operations in connection with
ear and mastoid diseases show a large relative excess for cities, and
one would think that many of these operations would be done as
emergencies. It is an emergency, however, that is often overlooked,
and the eardrum is left to rupture without surgical interference. It
seems hardly probable that the difference between urban and rural
operation rates reflects only the need for such surgery.

TABLE 12.-Frequency of certain surgical operations in cities of different sizes and
in rural areas-8,758 canvassed white famnilies in 18 States during 12 consecutive
months, 1928-31

Annual op?eration rate per 1 000 Numbe foeainpopulation (ago adjusted N ber of operations

Nature of operation Cites Cities To ities Cities Towns

|oloof orlscw wtosdnsl Rural o'f0 5,000_ |5O0Rumi^
of 5000- under50- underRua100,000 ido0 10 res100010,0 ,0 ra

or over or0000over ,l0) ara

All operations -72. 78 68 97 60.39 47.69 1,093 707 483 340

Tonsillectomy and adenoidectomy 20.18 19.80 15.90 13.49 342 240 150 113
Ear and mastoid operations- 3.61 1 34 1.96 .80 65 31 20 7
Appendectomy-- -25 6.26 556 5.11 & 17 86 49 35 33
Miscellaneous other abdominal op-
erations -5.32 4.99 2.93 3.50 64 38 18 20

Lancing of boil or abscess- 135 2.59 1.61 1.83 34 26 12 12
Removal of tumors (except of the
female genital organs) -4.00 5.46 2.55 1.63 52 46 17 10

Operations on the female genital
organs (per 1,000 fema!es)- 11.95 10.55 11.51 10.98 92 51 43 33

Circumcision I (per 1,000 males)- 3.63 3.37 2.23 2.99 38 27 14 15
Bono set - --- 7.72 7.92 6.65 7.59 111 78 52 55
Operations on injuries (except setting

of bone) -6.65 6.91 6.15 4.29 95 66 46 29
Miscellaneous other operations- 8.40 6.22 10.71 2. 04 115 56 76 13

Population (years of life) -14,351 9,694 7,585 6,914

X Adjusted by the indirect method as described in note to table 8.
XCircumcisions under 1 year of age per 1,000 male live births:

!Drue- Circumci-
Size of city Male live 1irum l. v1bbSize of city Male live ~sions under sion rate perbirths 1 year lAre births

Cities of 100,000 or over -135 25 185
Cities 5,000-100,000 -94 14 149
Towns under5,000 ------------- 81 9 111
Rural areas- 53 8 151
All communities -363 56 154
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Operations on the female genital organs are often done in connec-

tion with conditions that resulted from childbirth; because the birth
rate is higher in rural areas the need for such surgery is probably
greater there, but the operation rates in table 12 show little variation
with size of city.

TABLE 13.-Frequency in broad age groups of certain surgical operations in cities
of different sizes and in rural areas-8,758 canvassed white families in 18 States
during 12 consecutive months, 1928-31

Annual operation rte per 1 Number of operationspopulation

Diagnosis and age Cit'ies Cities Town Cities Cities Town
of 5000- under url o 5,000- underRua

100,000 io000 5,000 areas 100,000 100,00 510 areas
or over or over

Tonsillectomy and adenoidectomy:
Under 20 -39.0 38.2 30.7 25.9 256 188 117 92
20-44 -13.9 12. 2 104 8. 1 77 42 27 17
45 and over - 3.2 6.9 5.2 3. 3 7 9 6 4

Appendectomy:
Under 20 -4.1 4.1 3. 4 5.1 27 20 13 18
20-44 -9.7 7.5 & 1 4.7 54 26 21 10
45 and over -1.9 1.5 .9 4.1 4 2 1 5

Operations on the female genital
organs (per 1,000 females):
Under 20 -. .4 .5 2 1 1 -

20-44 -27.3 25.7 28. 1 23. 1 82 48 40 26
45 and over - - 6.6 1.7 3.6 12.8 7 1 2 7

Operations on injuries:
Under 20- 14.8 1& 5 13.4 11.0 97 91 51 39

20-44 -13.2 11.3 12.0 13. 7 73 39 31 29
45 and over-: 16.2 10.0 13.9 13.1 35 13 16 16

Miscellaneous other operations:
Under 20 -25.4 19.9 18. 9 10.2 167 98 72 36

20-44 -23.3 25.2 23.2 9.9 129 87 60 21
45 and over -32. 5 28. 5 21.7 16.4 70 37 25 20

Population of both sexes Female population

Under 20-_ -- -- - 6,572 4,916 3,812 3,54 3,325 2,447 1,904 1,693
20-44 --- 5 540 3,449 2, 589 2,111 3,002 1,866 1, 421 1,125
45 and over --- 2, 155 1,298 1,151 1,218 1,056 578 555 547

Size of city and income.-Surgical operation rates are higher in large
cities than in rural areas; they are also higher in families with larger
incomes. Since the higher income families tend to be concentrated
in large cities, it is necessary to consider size of city and family income
simultaneously to see whether both-factors are related to the operation
rate. It was feasible in this study to do this by computing operation
rates for families of different incomes in cities of specific sizes.

Figure 14 shows, for families of given income levels, operation rates
for those that live in small towns and rural areas as compared with
those in cities of two sizes (table 14). Thus the top three bars in
figure 14 indicate that among families with annual incomes of $5,000
or more the frequency of surgical operations is nearly twice as high in
cities over 100,000 as in rural areas. Also for families in the lowest
income group, under $1,200 per annum, there is a large excess in the
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frequency of operations in large cities over that in small towns and
rural areas. In both the high and low income groups the differences
between the rates for large cities and for towns and rural areas are
statistically significant; that is, they are larger than would be expected
to occur by chance. In the intervening three income groups there is a
fairly consistent tendency toward higher operation rates in the cities,
but the differences are small and not statistically significant.
The data in figure 14 suggest that among families with sufficient

income to pay for needed operations, the service is obtained more
frequently in large cities where surgeons and hospital facilities are
conveniently near. Persons in the lowest income group that live in
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FlOURE 14.-Frequency of all surgical operations in cities of different sizm among persons classified according
to total annual family income- 8,758 canvassed white famile in 18 States during 12 consacttve months,
1928-31. (Rates adjusted to the age distribution of the white population of the registration States in 1930.)

large cities likewise obtain more surgical treatment, presumably be-
cause of the availability of at least a certain amount of free clinic and
hospital service near at hand. In the three intervening income groups
the convenience of facilities for surgical service in large cities does not
greatly increase the frequency of operations because these families
have incomes high enough to make them ineligible for free clinic and
hospital service but not high enough to pay for surgery and the neces-
sary hospital and nursing care that goes with it. While the need for
surgical treatment may vary with size of city and family income, the
difierences noted above do not seem to be explained by variation in
the need for surgery.
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If one compares the bars in the various parts of figure 14, it is seen
that the operation rate is lowest for low income rural families; how-
ever, the low income city families get as much surgical treatment
as any group except city families with $5,000 incomes. While the
recorded rate for high income rural families is less than for low income
urban families, the numbers are small and tlle two rates are not
significantly different. From table 15 it is seen that the frequency of
operations for city families with incomes under $2,000 is practically
the same as for rural families with annual incomes of $3,000 or more
(62.9 and 64.6 per 1,000, respectively).

TABLE 14.-Frequency of aU surgical operations among canvassed white families of
different income levels in metropolitan, urban, and rural parts of 13 States during
12 consecutive months, 1928-31

Annual operation rate per 1,000 pop- Number of operations
ulation (age adjusted 1)

Opertion group and size of
city $1,200 $2,000 $3,000 $1 ;200 $2,000 $3,000

Under but but but and Under but but but d
$1,200 under under under over $1,200 under under under and

$2,000 $3,000 $5,000 $2,000 $3,000 -$5,000 over

All operations:
Cities of 100,000 or over..-- 76. 5 60. 7 74. 1 63.4 104.3 61 305 326 152 248
Cities 5,000-100,000 - 60.8 56.8 66.9 70.1 91.3 82 177 178 96 162
Towns under 6,000 and
rural areas 44.1 61.7 66.1 66.8 58.8 176 320 194 86 29

All operations except male
and female genital and
puerperal:

Cities of 100,000 or over 68.4 51.8 63.8 5. 2 97.3 55 259 280 134 231
Cities 5,000-100,000- 53.8 50. 6 59.3 62 7 82. 1 73 157 157 86 148
Towns under 5,000 and
rural areas -39.9 42.7 55.3 60.9 52.1 161 266 163 79 26

Population:
Cities of 100,000 or over-772 4,675 4, 166 2 334 2 389
Cities 5,000-100,000- 1,236 2,873 2, 490 1,314 1,805
Towns under 5,000 and

rural areas.- 3,812 5,871 2,835 1, 263 495

' Adjusted by the i{direct method as described In note to table 8.

Table 15 also shows rates for each of seven kinds of operations. In
every instance in which there was a definite increase with income in the
frequency of surgical treatment when size of city was disregarded, the
increase persists in each of the three city-rural classes. The relative
differences between income groups are particularly large for the
removal of tumors and ear operations.

Geographic area.-The frequency of operations as reported in this
study varies in different geographic areas as well as in cities of different
sizes. Considering surgical treatment of all kinds, the West reported
the highest frequency and the Northeast the lowest; the South and
North Central were intermediate and had approximately the same
rates. When the rates are considered for persons of different ages
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TABLE 15.-Frequency of certain surgical operation. among canvassed white families

of different annual incomes in metropolitan, urban, and rural parts of 18 States dur-
ing 12 consecutive months, 1928-31

Citi of 100,000 or Cities of 5,000-100,000 Towns under S,OOO
Ciisofe 1)00and rural areas

Nature of operation U $2t $2|U0
Under but

an
Under but

an
Under but

an", J00 u,000 u nde r $2,00U under and
$300over

'
,00over $00 over

Annual operation rate per 1,000 population (age adjusted 1)

All operations - 62.9 74.1 83.8 58.0 66.9 82.1 48.8 66.1 64.6

Tonsillectomy and adenoidectomy.-- 17.8 18.8 25. 1 15.6 18.2 26.2 13.9 14.6 19.4
Ear and mastoid operation-s.----- 2.7 2.6 6.1 1.9 2.3 3.2 1.2 1.4 2.5
Appendectomy -4.4 8.1 6.8 4.0 5.7 7.3 4.2 6.9 7.2
Lncing of boil or abscess -1. 8 2.4 3.0 1.7 2.0 4.4 1.2 4.4
Removal of tumors (except of the
female genital organs) -1.3 4.9 5.9 2.5 6.5 7.8 1.3 4.2 3.0

Operations on the female genital or-
gans (per 1,000 females) -12.1 13.3 10.7 10.8 9.2 10 2 11.1 14.7 6.7

Operations on injuries -13.2 15. 1 15.2 16.7 14.5 12.1 12.0 13.0 13.1

Number of operations

All operations- 366 326 400 259 178 258 496 194 115

Tonsillectomy and adenoidectomy-- 123 96 123 87 57 90 169 49 38
Ear and matoid operations-21 14 30 12 8 11 16 5 5
Appendectomy-22 32 31 15 13 21 37 18 12
Lancing of boil or abscess -10 10 14 7 5 13 11 12
Removal of tumors (except of the fe-male genital organs) -6 18 28 8 14 24 11 11 5
Operations on the female genital or-
gans (female) --- ---------- 33 29 30 21 12 16 48 21 6

Operations on injuries -72 63 71 69 36 38 118 37 23

Population

Both sexes --- 5,447 4,166 4,723 4,109 2,490 3,119 9,683 2,835 1,758
Female ----------------- 2,794 2,142 2,515 2,095 1,247 1,549 4,837 1,448 887

1 Adjusted by the indirect method as described in note to table 8.

there is no one section which stands out as consistently higher than
the others.

Considering the various kinds of operations in the four geographic
areas (table 16), the larger differences tend to occur in the minor
operations and may be due in part to variation in the completeness
of the family reports. For example, the tonsillectomy rate varies from
14 per 1,000 in the Northeast to 22 per 1,000 in the West, and cir-
cumcisions under 1 year of age per 1,000 male live births vary from
78 in the Northeast to 286 in the West. The rate in the West is also
particularly high for the removal of benign tumors and for ear and
mastoid operations.
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TABLE 16.-Frequency of certain surgical operations in 4 geographic sections '
8,758 canvassed whitefamilies in 18 Stater during 12 consecutive months, 1928-31

Annual operation rate per 1,000 Number of operations
population (age adjusted 2)

Nature of operation
North- North South West North- North South Wost
east Central east Central

All operations -58.35 62.79 63.26 79.24 547 950 517 599

Tonsillectomy and adenoidectomy 13.68 19.32 17.18 21. 79 146 349 .168 182
Ear and mastoid operations-2.45 1.96 1.88 4.22 28 38 20 37
Appendectomy-6.48 4.94 6.38 5.40 53 66 46 37
Miscellaneous other abdominal oper-
ations -3.86 5.03 4.38 4.16 30 57 26 27

Lancing of boil or absess- 2.84 2.08 1.83 1.94 25 30 14 14
Rlemoval of tumors (except of the
femiJe genital organs) -3. 15 3.44 2.76 5.48 26 43 18 38

Operations on the female genital
organs (per 1,000 fenmales)-10.67 9.22 14.78 13.02 47 67 55 50

Clrcumcision 3 (per 1,000 males)- 1.44 2.84 2.89 6.64 10 33 18 33
Bone set - 7.66 7.09 & 04 7.73 71 104 64 57
Operations on injuries (except setting
of bone) -5.28 7.22 & 27 6.31 47 103 40 46

Miscellaneous other operations- 7.45 5.22 6.79 11. 05 64 70 48 78

Population (years of life) -9,043 14,413 7,741 7,347

I States included in the survey were as follows: Northeast.-New York, Massachusetts, Connecticut;
North Central.-Illinois, Ohio, Michigan, Indiana, Wisconsin, Minnesota, Kansas; South.-District of
Columbia, Virginia, West Virginia, Tennessee, Georgia; West.-Washington, California, Colorado.

2 Adjusted by the indirect metbod as described in note to table 8.
I Circumcisions under 1 year of age per 1,000 male live births:

Circum-
Male live Circum- cision rateGeographic section births cisions under per 1,000

1 year male liveL
births

Northeast 77 6 78
North Central ---- --------------------- 151 16 106
South -65 14 215
West - -------------------------------- 70 20 286

Size of city and geographic area.-Figure 15 shows operation rates
for cities of different sizes in each of the four geographic areas con-
sidered above. In each region the rates for rural areas and for
towns under 5,000 are lower than in cities of 5,000 and over; the differ-
ences between the low rural rate and the highest city rate are statisti-
cally significant for every section. In the Northeast and North
Central regions, where the great bulk of the large cities are located,
the observed operation rates in cities over 100,000 are slightly but
not significantly less than in cities of 5,000 to 100,000 population.
In these sections a larger percentage of the population lives within a
convenient distance of the facilities of large cities, so less difference
between the rates for urban and rural places might be expected, even
with equal need for surgical treatment. However, there seems to be
no reasonable explanation, in terms of either need or facilities, for the
high rates reported for all types of communities in the West and for
large cities in the South.
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V. SEVERITY AND MEDICAL CARE OF SURGICAL CASES

Ho8pital, dinic, and 8pecualst 8ervice8.-Table 17 includes data on
the kind of service received in connection with each of the 26 more or
less specific types of operations. Considering all surgical treatment,
61 percent of the cases had some hospital service, and presumably the
operation was done in the hospital. Of the 39 percent that had no
hospital service, 30 percent of all operations had only office or clinic
calls, with no home calls, and so the operation must have been done
in the office or clinic; t.he other 9 percent had home calls but no
hospital service, and so the operation was done either at home or
in the office or clinic.
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FGUReu 15.-Frequency of all surgical operations in cities of different siz and in rural areas in each of four
geogaphic sections of the United States-8,758 canvassed white families in 18 States during 12 consecutive
months, 1928-31. (Rates adjusted to the age distribution of the white population of the registration States
in 1930.)

All operations for gall bladder, hernia, and thyroid and all hysterec-
tomies were hospital cases. Other operations in which 90 percent or
more of the cases had hospital service were appendectomy, 99 percent;
mastoid, 95; tumors of the female genital organs, 94; and repair of
lacerations following childbirth, 92 percent. At the other extreme,
only 12 percent of the ear punctures had hospital service and 45 per-
cent had office calls only. Seventeen percent of the operations on
boils and abscesses were done in the hospital, but 63 percent had only
office calls. Considering all operations in connection with accidents,
27 percent had hospital service; the range for the various types of
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TABLU 17.-Place of treatment and type of service for surgical cases of certain kinds-
8,768 canvassed whitefamilies in 18 States during 12 consecutive months, 1928-S1

All operations Hospital opera-
tions

Percentage with specified medi-
ial oS Per- Per-

Nature of operation centage ceng
8pes-8pec

Total Home fed as Total fed as
number Hi calls Office Public done number done

osP- but no ordcinic clinic by a by a
seric nospis call serv- Specil special.service hta3i- only ice- IstistIit

AD operations - -- 2,623 60.8 9.4 29.8 10.1 43 1,596 53

Tonsillectomy and adenoidectomy --- 845 75.1 2.4 22.5 12.7 50 635 54
iinus and nose operations --- 0 64.0 4.0 32.0 6.O 82 32 94
Bar drum punctured --- 84 11.9 42.9 45.2 17.9 68 10 70
Mastoidectomy --- 39 94.9 5. 1-- 10.3 82 37 81
Cervical or other lymphatic gland
operations --- 26 38.5 30.8 30.8 11.5 38 10 50

Thyroid operations _ 19 100. 0 --- 8 74 19 74
Appendectomy --- 202 99.0 1.0-- 1. 5 54 200 55
)aerniaoperations --- 43 100.0 . - 4,7 53 43 53
Gall bladder operations --- 31 100.0 -6 :--6 74 31 74
Miscellaneous other abdominal op-
erations --- 66 89.4 1.5 9.1 6.1 67 59 69

Hemorrhoid operations --- 20 700-- 30.0 15 0 55 14 67
Operationsonbones, Joints, and other
organs of locomotioL --- 40 72.5 5.0 22.5s 10 50 20 62

Lancing of bol or abess --- 83 16.9 20.15 62.7 2.4 14 14 29
Caneer operations --- 21 85.7 14.3 4.8 76 18 78
Removal of tumors (except of the
female genital organs) --- 125 23.2 3. 2 73.6 4.8 43 29 59

Removal of tumors of the female geni-
tal organs --- 48 93 7 2.1 4.2 8. 3 46 45 47

HIysterectomy --- 31 100.0 --- 3.2 65 31 65
Dilatationand curettae --- 38 7 9 18. 4 2.6 2.6 34 30 87
Repair of childbirth injuries --- 36 91.7 5.6 2.8 13.9 53 33 55
Miscellaneous other operations on
the female genital organs --- 66 65.2 12. 1 22 7 4.L 33 43 42

Circumcision --- 94 40.4 24.5 35.1 &64 11 38 16
Bone set --- 296 26.7 21.3 52.0 13.5 14 79 22
Rib strapped, dislocation reduced 50 10.0 26.0 64.0 4.0 6 5 40
Suturing of cuts and lacerations 70 25.7 10.0 64.3 24.3 19 18 39
Operations on infected wounds 49 32.7 12.2 55.1 14.3 16 16 25
Miscellaneous other operations on

juries --- 67 40.3 13.4 46.3 18.4 30 27 37
MIscellaneous other operations 84 0.7 15. 6 23.8 6.0 52 51 59

I Includes all public clinic service with or without hospital or other service.
2 Specialist includes all types and surgeons not otherwise designated; it does not include hospital or clinic

st with no information as to whether specialists.

accident was from 26 to 40 percent, except 10 percent for operations
to strap a rib or reduce a dislocation.
The figure of 61 percent of surgical cases that were hospitalized

may be contrasted with 3.4 percent of all nonsurgical cases; 4.4
percent of nonsurgical cases that had a doctor in attendance were hos-
pitalized. Of interest also is the fact that 60 percent of all hospital
cases had surgical operations, as compared with 3.2 percent of all
nonhospital cases; 4.2 percent of nonhospital cases that had a doctor
in attendance had an operation. Hospitalization is frequent in sur-
gical practice and surgery looms larger in hospital than in nonhospital
medical practice.
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Of the 1,596 operations of all kinds with hospital service, 92 percent
were in general hospitals; 1.8 percent in children's hospitals; 1.1 in eye,
ear, nose and throat hospitals; 0.6 in women's hospitals; and the
remaing 4.5 percent were in other or unspecified types of hospitals.
About 33 percent of the surgical cases were in a general ward, 22
percent in a semiprivate ward, and 45 percent in a private room.
The variation in these figures from one kind of operation to another is
not great; the only ones that stand out as different are circumcision,
55 percent in general wards; operations in connection with injuries, 46
percent in general wards; and tonsil and adenoid operations, 38
percent in general;wards.
Of all surgical cases, 10.1 percent received some service from a

public clinic in connection with the illness, as compared with 3.3
percent for all nonsurgical cases, and with 4.3 percent for nonsurgical
cases that had an attendant. Of the total of 266 surgical cases
that received some clinic service, 35 percent designated the organiza-
tion as a general clinic, 12 percent as an eye, ear, nose, or throat
clinic, 3.4 percent as a children's clinic, 1.1 percent a woman's clinic,
and 4.1 percent as other known types of clinics. The remaining 45
percent of the cases that had clinic service had hospital service also,
and the type of the clinic was not tabulated; nearly all of such cases
were in general hospitals.

Table 17 shows for each type of operation the proportion done by a
specialist. In 43 percent of all the operations the surgery was re-
ported as done by a specialist; in comparison, only 10 percent of
nonsurgical attended cases had a specialist as a medical attendant.
The operations may be further classified according to the nature of
the specialty; 18 percent of all operations were done by eye, ear, nose,
or throat specialists (chiefly tonsillectomies and ear and mastoid
cases), 21 percent by surgeons not otherwise designated as to specialty,
1.0 percent by orthopedic specialists, 1.0 by gynecologists, 0.6 by
internal medicine specialists, 0.4 by urologists, and 1.4 percent by
other designated specialists. The other 57 percent of the operations
were done by physicians not designated as specialists, including 12
percent that were done by hospitals or clinics with no other informa-
tion about the person who operated. Fifty-three percent of all
operations in hospitals were done by specialists, as compared with 27
percent of those done outside of hospitals. Table 17 shows for each
type of operation the percent of hospital surgical cases in which the
surgery was done by a specialist.
Nursing sennce.-Table 18 shows certain facts about nursing care

in connection with the various operations. Because nursing on
surgical cases was largely in the hospital, the tabulation is limited to
a special nurse in the hospital. As every hospital case receives during
every day in the hospital the attention of the regular floor nurse, the

618
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table shows also the percentage of cases that were in the hospital
and the average days per hospitalized case. In addition, 25 percent
of the hospital surgical cases had one or more special nurses for at
least one day and 9 percent had two or more special nurses (day and
night) for one or more days. These percentages may be contrasted
with 17 percent of nonsurgical hospital cases that had one or more
special nurses and 6 percent that had two or more.
The mean duration of special nursing in the hospital was 2.9 days

per hospital surgical case and 11.5 days per hospital surgical case
with a special nurse.10 The proportion of hospital surgical cases
that had a special nurse varies from 5 percent for circumcisions and
10 percent for tonsillectomies to 36 percent for operations on the
female genital organs, 50 percent for hernia, gall bladder, and other
abdominal operations, and 52 percent for appendectomies.

TABLE 18.-Nursing service on surgical cases in a hospital-8,758 canvassed white
families in 18 States during 12 consecutive months, 1928-81

Number of 1 Special nurse hPecet of hospitleases
surgical cass . in hospital tfat hadahshecal

Nature of operation
Mean
days ' Two or
per An One more

hospi_ Any n°urse nursesm
tahC55E special (dayor(dao
with nurse night) an

special night)
nurse

All operations- 2,63 1,506 60 8 9.6 2.9 11.5 25.3 164 8.9
All operations except male
and femle genital and
puerperal -2, 300 1,366 59.4 9.1 2.6 10.5 2 4 15.9 8.5

Tonsillectomy and adenol-
dectomy -845 635 75.2 2.0 .3 3.1 10.1 7.1 30

Ear and mastold operations. 123 47 38 2 10.4 7.2 22.7 31.9 8. 5 23.4
Appendectomy- - 202 200 99. 0 14 f6 4.0 7.7 52.0 40.0 12.0
Miscellaneous other ab-
dominal operations- 140 133 95.0 19.6 8. 17.4 49.6 27.8 21.8

Lancing of boll or abscess- 83 14 16 9 .6 & 9 13.5 28.6 21.4 7.1
Removal of tumors (except
of the female genital or-
gans) 125 29 23.2 7.3 2.6 10. 9 24.1 17.2 6.9

Operation on the female
genital orgas -219 182 83.1 13.1 & 9 1.5 35.7 23.1 12.6

Cicumcision -94 38 40.4 3. . 1 2.0 & 3 & 3
Bone set -- 296 79 26 7 22.3 2.5 19.5 12 7 8.9 8
Operations on Injuries (ex-
cept setting of bone)- 236 66 28 0 9.1 L8 9.2 19.7 12.1 7.6

Miscellaneous other opera.
tions- 260 173 6& a5 1 7 3 7 12.0 312 16 8 14.4

A day of nursing refers to the work of 1 nurse during a day or night or both; 2 nurses (day and night) on
the same case were counted as 2 days of nursing but 1 nurse said to be on duty both day and night was
counted as only 1 day of nursing.

" In both of these averages a day refers to the work of one nurse during a day or night or both; two nurses
(day and night) on the same ae were counted as two days nursing, but one nurse said to be on duty both
day and night was counted as only one day of nursing.

4975.85--- 8

I



Considering all cases 11 without respect to hospitalization, 16.3
percent of all surgical cases had a full-time bedside nurse (graduate or
practical) for one or more days, as contrasted with 2.1 percent of all
nonsurgical cases. However, the services of the regular floor nurse in
the hospital should be taken into account; of the total surgical cases,
61.7 percent were either in a hospital (and therefore had nursing care)
or had the services of a full-time bedside nurse outside of the hospital,
as contrasted with 4.9 percent for all nonsurgical cases, and with 6.3
percent for nonsurgical cases that were attended by a doctor.
Of all surgical cases, 5.0 percent -had one or more visits from a visit-

ing nurse; this may be compared with 3.7 percent of nonsurgical cases
that had such service. The service on surgical cases amounted to
0.42 visit per total case and 8.5 visits per case with a visiting nurse.
Nursing visits as here defined include visits for any purpose and from
all types of organizations.

Durations of illness and of hospital service.-Table 19 shows for the
26 more or less specific kinds of operations the mean total duration 12
in days of sickness, the duration of days in bed, and number of days in
a hospital for the illness in connection with which the surgery was
performed. Since the duration of the case may have been materially
increased by complicating affections, the means here shown are for
illnesses with only a single diagnosis. The table also shows the per-
centages of cases that were in bed and that were hospitalized, to-
gether with the average duration of the bed and hospital cases in
terms of bed and hospital days, respectively.

Figure 16 shows the mean duration in the hospital for hospitalized
cases. Thus the cases that were not in a hospital do not enter into
the computation, and for some operations (e. g., ear punctured, boil
lanced, and reduction of dislocation), the hospitalized cases represent a
small proportion of the total. The means thus represent the average
stay in the hospital for cases that came under hospital care, or, roughly,
the expectancy of hospital days for an uncomplicated surgical case of
a given diagnosis.

ii Inasmuch as the operations included sole, primary, and contributory diagnoses, the percentages her
and In other paragraphs for nonsurgical cases also refer to all three kinds of diagnoses; the results are not
essentially different when contributory diagnoses are eliminated.

12 Theoretically, statistics on the duration of illness should exclude all incomplete cases and be based only
on those closed either by death, recovery, or other discharge from the hospital or discontinuance of confie-
ment to bed. In this study, however, the only available records were durations during the l2-month period
of obsernation; in such data the inoomplete cases represent a selcted group with longer than average dura-
tions because the longer the duration the more probable it is that the case will still be sick on the closing date
of the study year. On the other hand, some illnesses of short duration may represent cases with onset prior
to the beginning of the study that extended only a short time within the study year.

620Apri 22,93
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TABLE 19.-Mean duration of symptoms, of time in bed and of time in the hospital
for certain surgical cases in which there were no complicating diagnoses-8,7,68
canvassed white families in 18 States during 12 consecutive months, 1928-31

Mean days Mean days in MeanNum- hospital bed days ofher of Percent Percent nsicersurgical of case of ease csper
Nature of operation cases that (perdith-sewith werein Per thtdbingonly 1 h l- Per to- as in werein Per tocaer ablingtalcaseh~ bed c abeIngdisono- W wtamc h i- talcase b3edn anndinondis-

abling)

All operations - 2,277 57.8 4.7 5 2 75.3 7.7 10.3 28

Tonsillectomy and adenoidectomy- 795 75.2 1.3 1.7 9& 9 3. 0 8.2 8
Sinus and nose operations -42 61.9 2.8 4.5 81. 0 . 3 6.6 31
Ear drum punctred -58 8. .3 40 70.7 4.4 * 6.3 17
Mastoidectomy -29 96.6 9.3 9. 6 9. 6 14.4 14.9 52
Cervical or otber lymphatic gland
operations -20 40.6 1.2 8.1 75.0 9.4 12.5 44

Thyroid operations -19 100.0 14.1 14.1 100.0 15.2 15.2 85
Appendectomy - 154 98.7 13.3 13.5 100.0 16.3 16.3 31
Hernia operations -3 4 100.0 14.3 14.3 100.0 19.1 19.1 47
Gall-bladder operations -23 100.0 2L 6 21.6 100.0 24 1 24.1 67
Miscellaneous other abdominal op-
erations -52 88.5 17.3 19.6 94.2 19.3 20.5 63

Hemorrhoid opeations - 15 73.3 & 5 11. 6 80.0 10.3 12.8 54
Operations on bones, joints, and
other organs of locomotion. - 37 70.3 19.0 27.1 73.0 36.4 49.8 105

of boll or absees -76 13.2 . 7 5.2 39.5 1.8 4.6 22
Cancer operations- 15 80.0 19.7 24.6 80.0 20.1 25.2 201
Removal of tumors (except of the
female genital organs) -114 18.4 1.1 6. 0 24.6 1.6 6.5 24

Removal of tumors of the female
genital rgas- 23 87.0 14.5 16.7 95.7 21.3 22.2 54

Hysterectomy -24 100.0 16.3 16.3 100.0 26.3 26.3 91
Dilatation and curettage -32 78.1 4.5 5.8 96.9 10.1 10.4 39
Repair of childbirth injuries-11 81.8 10.3 12.6 90.9 12.8 14. 1 74
Miscellaneous other operations on
the female genital organs -60 61.7 5. 6 9.1 80. 0 10.4 13.0 32

Ciruinsin- 80 35.0 1.2 3.3 71.2 2.4 3.3 7
Bone set -282 24.5 5.1 20.7 40.4 10.3 25.4 43
Rib strapped, dislocation reduced - 48 10.4 .6 6. 0 31.2 1.3 4.1 21
Suturing of cuts and lacerations 68 23.5 .8 3.4 45.6 2.8 6.1 14
Operations on infected wounds 44 29.6 2.0 6.9 38.6 3.5 9.1 33

iscellaneous other operations on
injuries -66 39.4 3.8 9.7 50. 0 7.4 14.8 28

Miscellaneous other operations 86f 46.4 9. 0 19.5 6 .1 14 4 21.7 3

At the top of the list, with an average of 27 hospital days, are opera-
tions on the bones, joints, and other organs of locomotion, including
deformities, malformations, and amputations. The other three opera-
tions with hospital durations of more than 20 days are cancer, 25 days;
gall bladder, 22 days; and bone set or cast placed, 21 days. At the
bottom of the list appear tonsil and adenoid operations with an
average hospital duration of 1.7 days. A total of 75 percent of the
tonsillectomies were done in a hospital. However, of those done in a
hospital, 68 percent of the patients spent only 1 day and 26 percent
spent only 2 or 3 days in the hospital. Thus the very frequent opera-
tion of tonsillectomy gives rise to a low average duration for all
operations, 8.2 hospital days per hospitalized case with only one
diagnosis.
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FIGuRz 16.-Average days in the hospital for illnesses hospitalized in connection with certain surgical
operations-8,758 canvassed white families in 18 States during 12 consecutive months, 1928-31. (Means
are based on hospitalized cases with only one diagnosis; days in the hospital both before and after the
operation are included.)
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Figure 17 shows the mean time in bed for all cases, including those
who were not in bed as well as those who were confined to bed. It
thus represents the average severity of all cases of a given operation
with only one diagnosis. At the head of the list with an average of
36 days in bed are operations on the bones, joints, and other organs of
locomotion. Following this comes hysterectomy with a mean of 26
days in bed; gall bladder, 24 days; tumors of the female genital organs,
21 days; and cancer, 20 days in bed. At the other end of the list are
the minor operations that cause little or no time in bed, including
strapping of a rib or reduction of a dislocation, 1.3 days; benign
tumors, except of the female genital organs, 1.6 days; and lancing of a
boil or abscess, 1.8 days in bed. The most frequent of the short dura-
tion cases are tonsillectomies with an average duration in bed of 3.0
days; since this operation constitutes nearly one-third of the total, the
duration for all operations combinied is short, 7.7 days in bed.
For a smaller number of diagnoses more detailed data on the dura-

tion in the hospital and in bed are shown in tables 20 and 21, re-
spectively. These tables show mean durations for cases with only
one diagnosis and for those with two or more diagnoses; the distribu-
tions accor(ling to duration are confined to cases with only one diag-
nosis as more nearly representing the illness associated witlh a given
kind of operation. As might be expected, the mean durations for
complicated cases are uniiformly longer than for cases with only one
diagnosis.'3

13 The numbers of deaths are too small to give any reliable data on case fatality but they may be worth
recording here. Death was occasionally the reason for a family being discontinued trom the study; there-
fore, data for families under observation for less than 12 months are added to those for the families under
observation the whole 12-month period. Among 8,390 individuals in the part-time families there were
4,236 full-time years of life with 278 operations and 5 deaths. The following table includes operations and
deaths from sole, primary, and contributory causes in both full and part-time families:

Number of Number of
Natureofoperation ~~operations cases that PercentageNature of operation 1 during terinlinated fatal

study fatally dur-ing -the study

- All operations - 2,901 38 1.3

Tonsillectomy and adenoidectomy 949
Ear and mastoid operations - 130 3 2 3
Appendectomy 225 4 1.8
Miscellaneous other abdominal operations- 1.54 8 5.2
Lancing of boil or abscess -89 2 Z 2
Removal of tumors (except of the female genital organs) 133 1 . 8
Operations on the female genital organs -237 3 1.3
Circmcision - 101 .
Operations on injuries - 591 4 . 7
Miscellaneous other operations -292 14 4.8

One of the deaths occurred in connection with a case that had both gall bladder and appendicitis opera-
tions, so the total deaths equal one less than the sum of the separate classes
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Informants tend to report the durations of the illneses in such
terms as 3, 5, and 10 days; 1, 2, and 3 weeks; or in months only.
Because of this tendency to round off the duration in days or to
report it only in weeks or months, the class intervals in these tables
are arranged to center on these round figures. Thus 6-8 days, 12-17
days, and 18-24 days represent approximately 1, 2, and 3 weeks,
respectively. In spite of these various sources of error the average
duration is probably a fairly reliable figure.
The durations in the hospital (table 20) are in general rather similar

to those in bed (table 21). The- average days in the hospital are
slightly less than in bed, because of time in bed during convalescence
after leaving the hospital or in the acute stages before going to the
hospital.
Some of the data in table 21 for cases with only one diagnosis may

be summarized. Appendectomy represents an average of 16.3 days
in bed, with nearly one-third of the cases in bed more than 18 days.
The miscellaneous abdominal operations, including hernia and gall
bladder, have an average duration of 20 days in bed per total case,
with more than one-fourth in bed more than 25 days. Only about
40 percent of the injuries that have surgical treatment have any time
in bed. While 97 percent of the cases with tonsillectomy are in bed
for one or more days, the average is only 3 days, and less than 10
percent are in bed for more than 5 days.

VI. SUMMARY

Records of all surgical operations were obtained for 8,758 white
families in 130 localities in 18 States for a period of 12 consecutive
months between 1928 and 1931. Each family was visited at intervals
of 2 to 4 months to obtain the data.
The surveyed families include representation from nearly all geo-

graphic sections, from rural, urban, and metropolitan areas, from all
income classes, and of both native- and foreign-born persons. With
respect to income, the distribution was reasonably similar to the esti-
mated distribution of the general population of the United States at
the time of the survey.

Considering the whole surveyed group there were 65 surgical opera-
tions per 1,000 persons per year. The rates for males and females
were 62 and 68 per 1,000, respectively. The highest rates occurred
at 5-9 and 30-34 years of age. The first peak is largely accounted for
by tonsillectomy and the second by female genital and puerperal
conditions (fig. 1).

Tonsillectomy constituted nearly one-third of all operations. The
setting of a fractured bone was second in frequency, appendectomy
third, and the removal of benign tumors (exclusive of female genital
organs) was fourth in frequency (fig. 2).
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The age curves of the various types of operations differ radically
(figs. 3 and 4).
The setting of a fractured bone, other operations in connection with

injuries, hernia, and sinus operations were all definitely higher among
males than females. Appendectomy, gall bladder, cancer, and thyroid
operations were definitely higher among females (figs. 5 and 6).
The frequency of operations increased definitely with income

(figs. 8 and 9). The largest relative variations with income occurred
in the removal of tumors and ear and mastoid operations (fig. 10).
Operations were more frequent among professional and business men
than among laborers (fig. 7).
Operations were more frequent in large cities than in rural districts

(figs. 11, 12, and 15).
Sixty-one percent of all operations had some hospital service; the

other 39 percent were done in the office or clinic or at home.
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MATERNAL MORTALITY RATES, BY STATES, 1926-36, AND
DEATHS AND DEATH RATES FROM ALL PUERPERAL
CAUSES, 1932-36

According to the number of inquiries received by the Public Health
Service, the rate tables for maternal and infant mortality would
stand well up in a list of vital statistics data in which professional
persons, healtb workers, and members of the public in general are
interested. A rate table for infant mortality was published in the
PUBLIC HEALTH REPORTS for June 25, 1937, and it is believed that the
maternal mortality rates for the registration area and for each State,
just released by the Bureau of the Census, will be found both interest-
ing and useful. In the first accompanying table these data are shown
for the 11 years from 1926 to 1936, inclusive. This rate table is supple-
mented by data from a special report issued by the Bureau of the
Census showing the deaths and death rates from the various puerperal
causes upon wbich the aggregate maternal mortality rates are based.
These data are given for the 5-year period, 1932 to 1936.

Maternal mortality rate-number of puerperal deaths 1 per 1,000 live births, 1926-362

Amea 1926 1927 1928 1929 1930 1981 1902 1983 1934 1935 1986

Birthregstraton8tates. 6. 65 6.9 7.0 6.7 6. 6 6.3 6.2 5.9 58 5.7

Alabama -- () 8.0 9.4 9.9 9.0 8.1 7.6 7.5 6.4 6.2 7.4
Arizona-- 10.2 8.9 7.7 7.8 &65 8.2 8.1 6.5 5.9 5.8 9.1
Arkansas-- (s) 9.0 8.8 9.1 9.4 7.1 6.6 7.8 6.4 6.2 7.6
California -. 56 .8 6. 1 & 7 6. 6& 2 .6 4.6 4.3 4.5 4.7
Colorado -- () (3) 9.6 8.6 7.4 7.0 7.4 6.2 7.5 7.3 7.1
Connfetic-t6.--8 5.5 &3 &4 4.9 4.3 4.8 5.0 4.7 4.3 4.1

Delaware --9.3 .9 &6 63 6.5 7.1 8.2 6.9 6.8 6.4 7.1
District of Columbia-- 7.7 8.6 8. 7.0 9.0 7.1 9.0 5.0 3.8 6.7 6.9
Florida - -10.7 11.0 10.1 9.5 10.2 10.4 10.1 11.5 8.4 8.7 8.1
Georgi--------- (3) (3) 10.7 9.3 10.6 9.9 9.2 7.5 7.6 7.3 8.2

Idaho .--7 6.0 6.8 6.1 6.5 5.1 6.3 4.3 &62 6.3 4.4
Illinois --6.5 5.6 5.7 6.8 5.5 5.5 5.6 5.0 5.2 6.0 4.5

Indiana-- 6.5 6.6 6.2 7.0 6.2 6.1 5.7 5.9 5.8 5.3 4.8
Iowa - -&0 5.9 4.8 &56 5.9 5.0 5.4 &53 5.1 6.4 4.6
KansaS - -7.0. 6.3 7.7 6 8 7.3 6.2 6.2 5.5 6.0 6.1 5 7
Kentucky----------------------- .8 4.9 6.0 6.6 6.4 4 &57 5.3 5.4 5.3 5.6
Lian --- (s) 9.1 11.4 9.9 10.0 8.6 8.1 8.4 7.9 7.9 8.7
Maine---7 8.0 7.4 7.2 7.2 7.9 6.4 7.0 6.0 5.7 &51
Maryand 6.--5.85.8 6. 5 5.5 56 6.1 5.1 & 0 5.2 &54 4.7
Massachusetts.--- 6.46.3 &4 6.8 6.4 &65 6.0 6.7 5.4 &7 4.9
MichigL--------6-------------- &7 6.8 6.6 66 6.2 60 0 6.1 5.7 53 &52Mineota-.-.--5--------- .7 4.4 5.7 4.3 5.3 4.9 4.8 4.4 4.5 4.7 4.2
MIssissiP---7.9 8.7 9.4 8.9 9.6 &80 6.3 7.3 6.6 6.7 6.9
Missouri---( 6.7 7.0 7.3 6.1 7.3 6.7 &8 6.1 5.7 6.1

I Puerperal deaths Include InteIraoal List numbers 140-150.
' Vita statistcP-Secal Report, voL 5, No. 16, Mar. 1, 1936, pp. 5. Bureau of the Census.
'Not added tobh registrtion area until a ater date.
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Maternal mortdity rate-number of puerperal deaths per 1,000 live births, 1926-36
-Continued.

A_ft I19 1927 19 12 1930 1281 1932 1933 1934 1935 1936

Monta -- 8.0 6.6 7.5 84 6.9 7.3 6.6 5.7 5.7 5.2 5.5
Nebraska --6.8 5.9 8.0 6.1 8.8 5.4 5.2 4.6 5.2 B.9 5.0
Nevada-) (O ) (3) 6. 3 10.8 9.8 6. 3 8.1 6.3 7.7 5.8
New Hampshire -- 7.f 6.5 6.3 7.5 6.2 6.8 5.9 6.9 5.7 6. 1 4.8
New Jery -- 5.8 6.3 5.9 5.5 b.6 5.7 5.7 5.4 5.3 4.6 4.0
New Mexico -- () (8) (3) 8.7 8.8 7.2 9. 1 8.6 7.4 6.9 7.4

New York- 5.7 6. 1 5.9 5.6 5.6 5.9 5.9 6.2 5.3 5.3 4.9
North Carolina--- 8.8 6.8 7.8 8.4 8.3 8.0 6. 8 6.8 7.1 6.5 6. 6
North Dakota -- 4.3 5.1 5.7 5.5 5.8 4.9 4.4 4.9 4.7 5.3 4.3
Ohio - -6.7 6.2 6.4 6.7 6.3 6.5 6.3 6.1 6.0 6.2 6.0
Oklahoms --(3) (3) 7.1 8.2 6. 9 6.2 7.2 6.5 6.0 5. 9 6.2
Oregon - -5.9 6.4 6.1 5. 9 5.8 4.5 4.7 5. 5 6.1 5.4 5.4

Pennsylvania - 6.4 6.4 8.1 6.5 6.0 6.5 6. 1 5.8 5.8 .5 5.2
Rhode Island -f6.0 6.4 6.0 7.9 5.7 5.5 6.0 5.7 5.5 4.4 4.0
South Carolina -(4) (4) 10. 9 11.4 11.4 10.2 9.4 8. 0 8.7 9.5 9.0
South Dakota -(3) () (3) (3) ( (3) 3.7 4.8 5.1 6.5 4.6
Tennesse- - _ (3) 7.1 8.9 8. 7 8. 4 7.4 7.2 6. 0 6.2 6.7 7.0
Texas - (3) (3) (3) (3) (3) (3) (3) 7.7 7.3 7.3 6.9

Utah .------------------ 4.9 7.5 4.9 4.9 4.9 4.2 4.3 4.5 4.5 4.6 4.4
Vermont -- &7 7.3 5.8 7.7 &6. 7.6 7.1 5.7 3.9 6.8 5.0
Virginia- 8.0 6.2 7.5 7.1 7.1 7.5 7.1 6.3 6.4 5.6 5.8
Washington -- 7.5. 6.6 7.2 6.2 6.2 6.4 6.0 6.4 4.9 4.9 &52
West Virginia --7.1 6.2 5.7 5.8 6.0 5.8 5.7 5.7 5.5 5.2 5.3
Wisconsin --------------- 6.0 5.3 .8 5. 1 5.4 4.6 4.4 5.0 4.3 4.0 4.2
Wyoming --9.3 8.7 6.5 6.3 9.2 8.4 6.6 5.7 6.1 4.1 5.0

3 Not added to birth registration area until a later date.
4Dropped from the registration area in 1925; readmitted in 1928.

Number of deaths from all puerperal causes and death rates (number per 1,000 live
births) in the birth registration area in the United States, 1932-36 1

Number of deaths Rate per 1,000 live births
Cause of death

1936 1935 1934 1933 1932 1936 1935 1934 1933 1932

The puerperal state 12,183 12, 544 12, 859 12,885 13,120 5.68 5.82 5.93 6.19 6.32

Abortionwith septic conditions- 1,801 2,167 2,204 2,037 2,026 .83 1.00 1.01 .97 .97
Abortion without mention of sep-

tic condition (to include hemor-
rhage) -681 602 570 640 706 .31 .27 .26 .30 .34

Ecto icgestation -486 545 571 610 562 .22 .25 .26 .29 .27
With septic condition spefied 100 106 106 121 103 .04 .04 .04 .05 .04
Without mention of septic

condition. -386 440 455 489 459 .17 .20 .21 .23 .22
Other accidents of cy (not
to include hemorr -80 84 94 88 84 .03 .03 .04 .04 .04

Puerperal hemorrhage - 1,8 1,370 1,404 1,339 1,377 .65 .63 .64 .64 .66
Ebuerperal .eptica(o specified
as due to abortion) specifid 2, 705 2,902 2,808 2,729 2,734 1.26 1.34 1.29 1.31 1.31
Puerperal septicemia and
pyemia -2, 97 2,897 2,800 2,719 2,721 1.25 1.34 1.29 1.30 1.31

Puerperal tetanus -8 5 8 10 13 (s) (3) (') (3) (3)
Puerperal albuminurls and eclamp-

sia -2,235 2,229 2,431 2,520 2 659 1.04 1.03 1.12 1.21 1.28
Other toxemias of pregnancy - 549 497 559 535 489 .25 .23 .25 .25 .23
Puerperal phlegmasa, elba dolens,
embolus, sudden death (not speci-
fied as septic) -567 578 561 592 626 .26 .26 .25 .28 .30

Other accidents ofthildbirt.-- 1,635 1,543 1,621 1,750 1,807 .76 .71 .74 .84 .87
Cesarean operation - 409 336 416 389 440 .19 .15 . 19 .18 .21
Others under this title- 1,226 1,207 1,205 1,361 1,367 .57 .56 .55 .65 .65

Other and unspecified conditions of
the puerperal state-46 27 36 45 50 .02 .01 .01 .02 .02

VItal Statistics-Spe. Al Report, vol. 5, No. 19, p. 53, Mar. 29, 1938. Bureau of the Census.
Less than 0.01 per 1,000 live births
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PUBLIC HEALTH SERVICE PUBLICATIONS

A Lst of Publications Issued Durlng the Period July-December 1937

There is printed herewith a list of publications of the United States
Public Health Service issued during the period July-December 1937.
The most important articles that appear each week in the PUBLIC

HEALTH REPORTS are reprinted in pamphlet form, making possible a
wider and more economical distribution of information that is of
especial value and interest to public health workers and the general
public.

All of the publications listed below except those marked with an
asterisk (*) are available for free distribution and as long as the sup-
ply lasts may be obtained by addressing the Surgeon General, United
States Public Health Service, Washington, D. C. Those publications
marked with an asterisk are not available for free distribution, but,
unless stated to be "out of print," may be purchased from the Super-
intendent of Documents, Government Printing Office, Washington,
D. C., at the prices noted. (No remittances should be sent to the
Public Health Service.)

Periodicals
*Public Health Reports (weekly), July-December, vol. 52, nos. 27-53, pages 872

to 1965. 5 cents a copy.
*Venereal Disease Information (monthly), July-December, vol. 18, nos. 7-12,
pages 223 to 458. 5 cents a copy.

Reprints From the Public Health Reports

1836. Studies on trichinosis. IV. The role of the garbage-fed hog in the pro-
duction of human trichinosis. By Maurice C. Hall. July 2, 1937. 14
pages.

1837. A low temperature ball mill for the liberation of labile cellular products.
By Stuart Mudd, C. H. Shaw, E. J. Czarnetzky, and Earl W. Flosdorf.
July 2, 1937. 6 pages.

1838. Spontaneous mammary tumors in mice. Factors influencing the incidence
of metastases. By L. L. Ashburn. July 9, 1937. 14 pages.

1839. Experimental studies of natural purification in polluted waters. X. Re-
oxygenation of polluted waters by microscopic algae. By W. C. Purdy.
July 16, 1937. 34 pages.

1840. Some factors which affect the relationship between housing and health.
By J. M. DallaValle. July 23, 1937. 10 pages.

1841. Age of gainful white and negro male workers of the United States 1920 and
1930. Studies on the age of gainful workers no. 4. By William M.
Gafafer. July 23, 1937. 13 pages.

1842. A study of syphilis in the Coast Guard. By H. McG. Robertson. July
80, 1937. 8 pages.

1843. Recent court decisions on milk oontrol (1934-4 ;). By James A. Tobey.
July 30, 1937. 7 pages.

1844. Studies on chronic brucellosis. I. Introduction. By Alice C. Evans.
August 6, 1937. 6 pages.
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1845. Ca records as an index of the public health nurse's work. By Helen
Bean and Emily Hankla. August 6, 1937. 12 pages.

1848. Report on market-milk supplies of certain urban communities. Com-
pliance of the market-milk supplies of certain urban communities with
the Grade A pasteurized and Grade A raw milk requirements of the
Public Health Service milk ordinance and code (as shown by compliance
(not safety) ratings of 90 percent or more reported by the State milk-
sanitation authorities during the period July 1, 1935, to June 30, 1937).
August 6, 1937. 5 pages.

1847. The occurrence In the sera of man and monkeys of protective antibodies
against the virus of lymphocytic choriomeningitis as determined by the
serum-virus protection test in mice. By Jerald G. Wooley, Charles
Armstrong, and Robert H. Onstott. August 13, 1937. 10 pages.

1848. Note on comparative tests made with the Hatch and the Greenburg-Smith
impingers. By J. M. DallaValle. August 13, 1937. 4 pages.

1849. Public Health Service publications. A list of publications issued during
the period January-June 1937. August 13, 1937. 5 pages.

1850. Experimental meningitis in guinea pigs. By S. E. Branham, R. D. Lillie,
and A. M. Pabst. August 20, 1937. 9 pages; 2 plates.

1851. Serum studies in experimental meningitis. Lack of protection for rabbits
and guinea pigs. By Sara E. Branham and Anna M. Pabst. August 20,
1937. 8 pages.

1852. The elimination of selenium and its distribution in the tissues. By M. I.
Smith, B. B. Westfall, and E. F. Stohlman. August 27, 1937. 6 pages.

1853. Notes on the continuous rearing of Aedes aegypti in the laboratory. By
H. A. Johnson. August 27, 1937. 3 pages.

1854. Studies in chemotherapy. VI. The chemotherapy of choriomeningitis virus
infection in mice with sulphonamide compounds. By Sanford M.
Rosenthal, Jerald G. Wooley, and Hugo Bauer. September 3, 1937.
7 pages.

1855. Toxicology of selenium. IV. Effects of exposure to hydrogen selenide.
By H. C. Dudley and John W. Miller. September 3, 1937. 14 pages.

1856. Biological products. Establishments licensed for the propagation and sale
of viruses, serums, toxins, and analogous products. September 3, 1937.
6 pages.

1857. Further studies on the minimal threshold of chronic endemic dental fluorosis.
By H. Trendley Dean and Elias Elvove. September 10, 1937. 16 pages.

1858. Relationship of a rural health program to the needs in the area. By Joseph
W. Mountin, Eliott H. Pennell, and Hazel O'Hara. September 10,
1937. 21 pages.

1859. Disabling illness among industrial employees in 1936 as compared with
earlier years. By Dean K. Brundage. September 17, 1937. 7 pages.

1860. Removal of fluoride from water. By Elias Elvove. September 17, 1937.
7 pages.

1861. Note on a new ocular micrometer for use in dust counting. By Richard T.
Page. September 17, 1937. 2 pages.

1862. Cultivation of the rickettsiae of Rocky Mountain spotted fever in vitro.
By Ida A. Bengtson. September 24, 1937. 7 pages; 4 plates.

1863. Cultivation of the rickettsiae of endemic (murine) and epidemic (European)
typhus fever in vitro. By Ida A. Bengtson. September 24, 1937.
6 pages; 4 plates.

1864. Further field studies on the selenium problem in relation to public health.
By M. L amith and B. B. WestfaLl October 1, 1937. 10 pages.
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1865. How expenditures for selected public health servies ar apportioned. By
Joseph W. Mountin. October 1, 1937. 6 pages.

1866. The use of a dark adaptation technique (biophotometer) In the meaure-
ment of vitamin A deficiency in children. By Carroll E. Palmer and
Harold Blumberg. October 8, 1937. 16 pages.

1867. Studies on chronic brucellosis. II. Description of techniques for speific
test. By Alice C. Evan. October 8, 1937. 9 pages; 1 plate.

1868. Dermatitis among a group of office workers found not to be of occupational
origin. By Louis Schwartz and Marion B. Sulzberger. October 15,
1937. 7 pages; 1 plate.

1869. Studies on the infection of dogs with trophosoites of Endamoeba histolytica
by the oral route. A preliminary report. By John Clyde Swartzwelder.
October 15, 1937. 5 pages.

1870. Progress In oyster conditioning. With report of experiments at the demon-
stration plant, Norfolk, Va. By Richard Messer and George M. Reece.
October 15, 1937. 9 pages.

1871. Studies on oxyuriasis. VI. The incidence of oxyuriasis in 1,272 persons
In Washington, D. C., with notes on diagnoss. By Eloise B. Cram,
Myrna F. Jones, Lucy Reardon, and Mabelle 0. Nolan. October 22,
1937. 25 pages.

1872. The association of scurvy with oral diseases. By F. C. Cady. October 29,
1937. 5 pages.

1873. Kentucky's plan for public health education. By A. T. McCormack and
Reba F. Harris. October 29, 1937. 5 pages.

1874. General aspects and functions of the sick benefit organization. By R. R.
Sayers, Gertrud Kroeger, and W. M. Gafafer. November 5, 1937.
18 pages.

1875. Treatment of psoriasis with massive doses of crystalline vitamin D and
irradiated ergosterol. A preliminary report. By E. T. Ceder and Leo
Zon. November 5, 1937. 4 pages.

1876. Pulmonary tumors in mice. IV. Lung tumors induced by subcutaneous
injection of 1:2:5:6-dibenzanthracene in different media and by its direct
contact with lung tissues. By H. B. Andervont. November 5, 1937.
6 pages; 3 plates.

1877. State and insular health authorities, 1937. Directory, with data as to
appropriations and publications. November 12, 1937. 20 pages.

1878. Protracted incubation in malarial fever. Report of a case and a review
of the literature. By Bruce Mayne. November 12, 1937. 9 pages.

1879. Extent of rural health service in the United States, December 31, 1932,
to December 31, 1936. November 19, 1937. 28 pages.

1880. Directory of whole-time county health officers, 1937. November 19, 1937.
14 pages.

1881. Immunizing properties of formolized Rocky Mountain spotted fever
rickettsiae cultivated in modified Maitland media. By Ids A. Bengtson.
November 26, 1937. 6 pages.

1882. Methods for the determination of quartz in industrial dusts. By F. H.
Goldman. November 26, 1937. 11 pages.

1883. A study of dust control methods in an asbestos fabricating plant. By
Richard T. Page and J. J. Bloomfield. November 26, 1937. 15 pages;
3 plates.

1884. The increase in average length of life. By Harold F. Dorm. December 8,
1937. 25 pages.

1885. An approach to a rural mental health problem. By J. Allen Jackson.
December 3, 1937. 6 pages.
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1886. Health isuperviidon by nures in a bicounty health department. Brunswick-
Greensville health administration studies no. 9. By Rosalie I. Peterson.
December 3, 1937. 11 pages.

1887. Seasonal variation In intensity of brain reaction of the St. Louis encephalitis
in mice and of endemic typhus in guinea pigs. By R. D. Lillie, R. E.
Dyer, C. Armstong, and J. G. Pasternack. December 10, 1937. 18
pages.

1888. City health officers, 1937. Directory of those in cities of 10,000 or more
population. December 10, 1937. 18 pages.

1889. Medical activities at the Boy Scout Jamboree held in Washington, D. C.,
June 30-July 9, 1937. By W. L. Smith. December 17, 1937. 11 pages;
3 plates.

1890. Effect of addition of dithioethylamine (cystine amine) to the diet of the
albino rat. By W. H. Sebrell, R. H. Onstott, D. J. Hunt, and R. D.
Lillie. December 24, 1937. 8 pages; 7 plates.

1891. The use of pure strain animals in studies on natural resistance to transplant-
able tumors. By H. B. Andervont. December 24, 1937. 11 pages.

1892. Mortality from rheumatic heart disease in Philadelphia during 1936. By
0. F. Hedley. December 31, 1937. 17 pages.

1893. The family as a unit for nursing service. By Helen Bean and Georgie S.
Brockett. December 31, 1937. 8 pages.

1894. Dibenzanthracene tumors in mice. The production of subcutaneous and
pulmonary tumors by 1:2:5:6-dibenzanthracene adsorbed on charcoal.
By H. B. Andervont and Egon Lorenz. December 31, 1937. 9 pages.

Supplements to the Public Health Reports

127. Suggestibility in delinquent and nondelinquent adult white males. By
Victor H. Vogel. 1937. 10 pages; 1 plate.

128. Clinical studies of drug addiction. III. A critical review of the withdrawal
treatments with method of evaluating abstinence syndromes. By Law-
rence Kolb and C. K. Himmelsbach. 1938. 33 pages.

129. The bedbug. Its relation to public health, its habits and life history, and
methods of control. By Maurice C. Hall. 1937. 7 pages.

130. Some Public Health Service publications suitable for general distribution.
1937. 22 pages.

131. The rat and ratproof construction of buildings. With specifications, draw-
ings, and photographs and a model ratproofing ordinance. By B. E.
Holsendorf. Drawings by P. W. Clark. 1937. 68 pages; 31 plates.

132. Clinical studies of drug addiction. IV. Suggestibility in narcotic addicts.
By Victor H. Vogel. 1937. 7 pages.

133. Public health nursing. Prepared by Pearl McIver. 1937. 14 pages.

Public Health Bulletins

237. Illness and medical care in Puerto Rico. By Joseph W. Mountin, Elliott H.
Pennell, and Evelyn Flook. June 1937. 63 pages; 16 plates.

238. Occupational and environmental analysis of the cement, clay, and pottery
industries. By R. R. Sayers, J. M. DallaValle, and S. G. Bloomfield.
September 1937. 50 pages.

239. Dental caries in American Indian children. By Henry Klein and Carroll
E. Palmer. December 1937. 54 pages.
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National Insttute of Health Bullletn
169. Standardization of antipneumococcu horse sera and concentrate. By

Lloyd D. Felton and H. J. Stahl. February 1937. 58 pages.

Unnumbered Publications
Index to Public Health Reports, vol. 52, part 1 (January-June 1937). 1937.
26 pages.

Venereal Diseame Bulletins
59. The wonderful story of life. A parent's talks with children regarding life

and its reproduction. (Revised edition, 1937.) 19 page.
91. Syphilis: Its cause, its spread, its cure. 8 pages.
92. Gonorrhea: Its cause, its spread, its cure. 7 pages.

Reprints From Venereal Disease Information
70. Control of syphilis. By Thomas Parran. Vol. 18, July 1937. 7 pages.
71. A tentative death curve for acquired syphilis in white and colored males in

the United States. By Lida J. Usilton and John Rice Miner. Vol. 18,
July 1937. 9 pages.

72. Serodiagnostic tests for syphilis in 39 State laboratories. By Thomas Parran,
H. H. Hazen, J. F. Mahoney, Arthur H. Sanford, F. E. Senear, Walter M.
Simpson, and R. A. Vonderlehr. Vol. 18, August 1937. 7 pages.

73. Teaching of venereal disease control in medical schools. By Paul A. O'Leary.
Vol. 18, September 1937. 5 pages.

74. The principles of case finding. By Julia MacPhillips. Vol. 18, September
1037. 4 pages.

75. A traveling clinic. Vol. 18, October 1937. 1 page; 2 plates.
76. Citizen support in syphilis control. By Homer Folks. Vol. 18, October

1937. 6 pages.
77. Creating and maintaining the interest of social workers in a program for the

control of gonorrhea and syphilis. By Gladys L. Crain. Vol. 18, Novem-
ber 1937. 9 pages.

Supplements to Venereal Disease Information
4. Hospitals and Dispensaries for the Treatment of Venereal Diseases. 29 pages.

DEATHS DURING WEEK ENDED APR. 2, 1938
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commercel

Week ended Correspond-
Apr. 2,1938 ing week, 1937

Data from 86 large cities of the United States:
Total deaths -_ __ 8,456 9, 381
Average for 3 prior years - 9,369 -_
Total deaths, first 13 weeks of year -116,810 132, 771
Deaths under 1 yvear of age-----5 ------ 56 6 91
Average for 3 pnor years -616
Deaths under 1 year of age, first 13 weeks of year - _ 7,072 8,176

Data from industrial insurance companies:
Policies in force-69,691,451 0.,614,527Number of death claims -_ 3, 370 15, 3
Death chims per 1,000 policies in force, annual rate -10.0 IL 9
Death claims per 1,000 policies, filrst 13 weeks of year, annual rate 10.11L5



PREVALENCE OF DISEASE

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

UNITED STATES

CURRENT WEEKLY STATE REPORTS
These reports are preliminary, and the figures are subject to change when later returns are received by the

State health officers.
In these and the following tables a zero (0) is to be interpreted to mean that na cases or deaths occurred,

while leaders (- ) indicate that cases or deaths may have occurred although none were reported.

Cases of certain communicable diseases reported by telegraph by State health officers for
weeks ended Apr. 9, 1938, and Apr. 10, 1937

Diphtheria Influenza Measles meningitis

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10,
1938 1937 1938 1937 1938 1937 1938 1937

New England States:
Maine -3 1 6 3 276 4 0 1
New Hampshire-0 0 --- 29 113 0 0
Vermont--0 0 --- 94 0 0
Massachusetts -- --- 1 3--- 283 736 08
Rhode Island-0 0- - 1 232 0 1
Connecticut- 5 4 5 12 28 799 8 2

Middle Atlantic States:
New York -. 33 81 113 '26 3,059 1,020 3 10
New Jersey -17 7 13 13 1,577 3,300 05
Pennsylvania -40 37 -6,032 661 5 13

East North Central States:
Ohio -14 13 - 21 2, 53 270 4 2
Indiana -21 4 5 110 1,181 137 25
Illinois -_------ 22 46 10 105 3,781 852 1
Michigan -10 18 2- 4,33 97 0 2
Wisconsin -0 4 22 49 2,958 19 12

West North Central States:
Minnesota -4 14 2 1 227 22 0 1
Iowa -2 1 8 - 194 8 1 0
Missouri -23 41 21 111 663 55 11
North Dakota -0 1 39 24 76 1 1 0
South Dakota-0 0- 2 0 0
Nebraska -1 1 27- 127 12 0 1
Kanss -6 6 6 4 513 26 1 4

South Atlantic States:
Delaware0 3 -5 25 39 0 2
Maryland -8 15 16 12 115 872 0 5
District of Columbia -3 4 1 1 17 1160 2
Virginia -9 13 -438 248 2 9
West Virginia -10 5 58 110 609 193 7
North Carolna -- 13 17 3 61 2,390 204 14
South Carolina -3 2 170 628 241 390 0
Geogia -4 9- 344 406- 0 2
IFlda --.. -------- 16 7 2 24 605 17 4 1

Om footnotes at end of table.
49785-38---4 (635)
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Cases of certain communicable diseases reported by telegraph by State health officers for

weeks ended Apr. 9, 1938, and Apr. 10, 1937-Continued

Diphtheria Influenza Measles Meninegotcus

Division and State Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10,
1938 1937 1938 1937 1938 1937 1938 1937

East South Central States:
Kentucky -- ------------- - 14 11 5 21 674 448 6 12
Tennessee -6----- - 6 7 65 141 417 53 5 7
Alabama 3 - 6 10 45 648 961 9 7 10
M 2ssissippi - 8 4 ----- 0

West South Central States:
Arkansas -8 1 55 82 493 1 1 0
Louisiana 3---------------------- 5 7 9 54 7 6 2 1
Oklahoma 4 -8 16 74 115 112 55 1 2
Texas 3 --------- 22 43 360 792 436 668 3 2

Mountain States:
Montana-0 0 11 20 39 0 1
Idaho & -1 1 2 10 10 15 1 1
Wyoming -0 1 ---46 8 0 0
Colorado -2 5--- 166 11 0 1
New Mexico 0- 1 4 96 81 0 0
Arizona -2 0 92 38 32 238 1 8
Utah -6 2--- 360 33 0 0

Pacific States:
Washington -5 2 1 9 48 1 1
Oregon & -7 0 42 34 38 4 1 1
California -30 28 50 417 616 138 2 5

Total -395 444 1,220 3,931 37,319 11,001 65 139

First 14 weeks of year- 8,149 7,218 36,040 259, 592 451,906 92,723 1,226 2,347

I Typhoid and Whoop-
Poliomyelitis Scarlet fever Smallpox paratyphoid ing

fever cough

Division and State
Week Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended ended
Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9,
148 ' 1937 '1938& 1937 '19B8 ' 1937 '1938 ' 1937 1938

New England States:
Maine .
New Hampshire
Vermont--
Maschusetts
Rhode Island
Cohinecticut

Middle Atlantic States:
New York
New Jersey
Pennsylvania

East North Central States:
Ohio-
Indiana
Illinois
Michigan 2
Wisconsin

West North Central Stats:
Minnesota
Iowa
Missouri .
North Dakota
South Dakota
Nebraska .
Kansas

South Atlantic States:
Delaware
Maryland s
District of Co}umbia-
Virginia

So footnotes at end of table.

0
0
0
0
0
0

4
0
0

0
0
0
0
0

0
0
1
0
0
0
0

0
0
0
0

0
0

.0o
0
0
0

2
I0

0

0
0
0

.2
0

0
0
0
0
0
0
0

0
0
0
0

22
24

4.05
29
139

1,036
163

273
124
527
465

144
246
227
17
9
19
142

9
62
23
33

15
13
2

274
76
162
898
174
598
245
234
763
712
351

166
296
519
30
97
88
355

43
11
14

0
0
0
0
0
0

0
0
0

3
74
47
9
2

15
60
33
8
16
6
18

0
0
0
0

0
0
0
0
0
0

0
0
0

3
9
23
17
4

a
53
73
16
5
20

I09

3
0
0
0
0
1

a

4
6
4
4
0

3
I
0

I

2
0
0
1
2
0

5
1
7

4
0
2
0
0

0
0
0
0
0
1

2
0
1

10

69
1

30
105
22
64

458
158
296
75
12
91
257
131
15
20
97

Ii
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CaseJ of certain communicaUb disases reported by tclegraph by State health officers for
week. ended Apr. 9, 1938, and Apr. 10, 1937-Continued

Typhoid and Whoop.
Poliomysltis Scarlt bvor Smallpox paratyphold ing

fever cough

Division and State
Week Week Week Week Week Week Week -Week Week
ended ended ended ended ended ended ended ended ended
Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9, Apr. 10, Apr. 9,
1938 1937 1938 1937 1938 1937 1938 1937 1938

South Atlantic States-Con.
West Virginia O 1 4 M O O 1 8 6
North Carolina0 O 1 27 45 0 0 1 2 298
South Carolina - 0 2 6 6 0 0 0 1 51
Georgia -1 0 3 12 0 0 3 0 25
Florida'-0 0 8 18 0 0 3 2 25

East South Central States:
Kentucky -2 0 69 38 8 2 0 11 28
Tennessee -0 0 30 35 2 0 3 6 42
Alabama -0 1 9 15 1 0 4 3 65
Mississippi -1 1 2 7 1 0 2 0

West South Central States:
Arkansas -0 0 4 12 9 2 4 3 6o
Louisiana -1 0 9 14 1 1 9 11 19
Oklahoma 4 - 1 0 13 33 13 3 1 1 182
Texas -2 0 116 110 39 1 25 16 263

Mountain States:
Montana-0 0 16 17 8 36 1 3 63
IdahoI-0 0 10 20 4 1 0 0 11
Wyoming -0 0 17 17 a 8 0 0 25
Colorado-0 0 38 34 1 5 3 0 12
New Mexio -0 1 15 19 0 0 0 4 19
Arizona-0 0 8 23 1 0 0 1 61
Utah2'________________-0 1 47 18 2 0 0 0 39

Pacific states:
Washington-0 1 37 36 36 21 0 0 113
OregonA-0 0 65 53 20 17 1 1 25
California -1 4 208 196 48 19 7 2 615

Total - ----------- 14 17 5,703 6,992 475 351 128 108 4,155

First 14 weeks of year- 293 294 85,084 956 374 7,639 4,333 1,694 1,514 58, 168

'New York City only.
' Period ended earlier than Saturday.
' Typhus fever, week ended Apr. 9, 1938, 20 cases, as follows: North Carolina, 1; Georgia, 5; Florida, 4;

Alabama, 4; Louisiana, 1; Texas, 5.
'Figures for 1937 are exclusive of Oklahoma City and Tulsa.
'Rocky Mountain spotted fever, week ended Apr. 9, 1938, 3 cas as follows: Idaho, 1; Wyoming, 1;

Oregon, 1.

SUMMARY OF MONTHLY REPORTS FROM STATES

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

Menin-
goco- Diph Influ- MlraMwe Pel- Polio- Scarlet Small- Ty-State CB theia |enas lMa Meaes mye- fefer phoid
menin- lii over
gitis

FebruarT 1938

Al a-6 29 1 0 4 0

)WarcIs 1938

Connecticut- 1 29 27 -- 110 0 520 0 1
Delaware- 6 --- 125 0 193 0 1
District of Colum-
bia..--------- 2 47 8 ----- 63 ----- 0 102 0 0

North Carolina____ 9 99 78 33 13,938 22 6 179 5 7
West Virginia--- 14 38 160--- ,188 ---- 258 0 10
Wyoming------ 2 3 ----I----- 132 ----- 0 99 3 1
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Summary of monthly reports from States-Continued
Februarp 1988

Cam
Alaska:
Chickenpox-
Impetigo ¢ontagiosa
Mumps-
Septic sore throat.
Whooping cough--

March 1938

Chickenpox:
Connecticut-
Delaware-
District of Columbia_--
North Carolin
West Virginia
Wyoming-

Conjunctivitis, infectious:
Connecticut

Encephalitis, epidemic or
lethargic:
Connecticut
West Virginia-

27
2

105
3
9

870
75

304
L,433
222
123

2

2

2

March, 1938-Continued
Cases

German measles:
Connecticut 27
Delaware
North Carolina 47
Wyoming 7

Hookworm disease:
Connecticut .- 1

Lead poisoning:
Connecticut v 1

Mumps:
Connecticut 1,419
Delaware 213
West Virginia- 7
Wyoming-- 50

Ophthalmla neonatorum:
Connecticut- 1

North Carolin 2
Paratyphoid fever:

Connecticu 2
North Carolina- 1

March, 1938-Continued
Case

Rabies in animals:
Connecticut- 2

Septic sore throat:
Connecticut 30
North Carolina-- 9
Wyoming 3

Trichinosis:
ConnecticuL 2

Typhus fever:
North Carolina 4

Undulant fever:
ConnecticuL 10
Delaware
West Virginia 2

Wbooping cough:
ConnecticuL 274
Delaware 30
District of Columbia 34
North Carolina- 2,074
West Virginia 215
Wyoming -___. 91

PLAGUE INFECTION IN ADAMS AND LINCOLN COUNTIES, WASH.

Under date of April 11 plague infection was reported proved, by
animal inoculation, in 2 lots of fleas, as follows: 1 lot of 252 fleas
taken from 24 ground squirrels, (itellu8 toumsendii, shot on March
30, 1938, 2 miles southeast of Lind, Adams County, Wash., and the
other a lot of 94 fleas from 11 squirrels of the same species shot on

the same day on the east side of the town limits of Lind.
On April 14 plague infection was reported proved, by mass inocu-

lation, in tissue from two ground squirrels, Citellus tmwnsendii, taken
April 6, 1938, in Lincoln County, Wash., 13 miles north of Ritzville.

April 226 I93
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WEEKLY REPORTS FROM CITIES

City reports for week ended Apr. 5, 1938

Tihb table summarizes the reports reoeived weekly from a selected list of 140 citis for the purpose of
showing a cros section of the current urban incidence of the communicable disae listed in the table.

Diph- Influenza Mes- Pneu- Sar- S - ber- -Whoop- Deaths
State and city theria aim moDh feve phold ingh all

cas Cases Deaths c desdeatbesver deaths fever ch cause

Data for 90 cities:
5-year average- 189 386 101 7,213 881 2,639 26 407 21 1,414
Current weeklc 102 129 47 13,769 711 1,919 24 377 18 1,284

Maine:
Portand - 0 1 0 12 2 1 0 0 1 35 24

New Hampshire:
Concord - 0 0 0 0 0 0 0 0 .0 3
Manchester.. 0 0 0 a 12 0 0 0 0 27
Nashua.-0 - 0 0 1 0 0 1 0 0 14

Vermont:
Barre -0 23 0 2 0 1 0 0 3
Burlington- 0 8 0 2 0 0 0 0 12
Rutland - 0-0 0 0 0 0 0 0 0 5

Massachustts:
Boston- -1 226 39 136 0 11 1 31 226
Fall River- 0-0 3 2 0 0 2 0 1 37
Springfield- 0 10 4 3 0 1 0 13 22
Worester- 00 1 5 13 0 1 0 2 41

Rhode land:
Pawtucket - 0-0 0 0 6 0 0 0 0 10
Providence '. --1- 0 0 6 '17 0 4 0 30 66

Connecticut:
Bridgeport 0 0 2 2 31 0 1 0 0 39
Hartford- 0 0 0 8 31 0 1 0 2 46
New Haven-- 0 0 6 2 2 0 1 0 20 37

New York:
Buffalo-0 1 2 11 70 0 5 0 9 161
New York 19 13 7 1,836 152 413 0 90 3 213 1,529
Rochester 0 3 0 8 6 28 0 6 0 4 75
Syracu - 1 0 24 5 10 0 2 0 12 45

New Jersey:
Camden. 0_-O 0 56 6 3 0 0 0 5 28
Newark-0 0 14 15 9 0 6 0 37 111
Trenton - 0 1 0 0 4 0 0 1 0 0 .32

Pennsylvania:
Philadelphia --1- 2 970 39 133 0 16 0 52 478
Pittsburgh- 2 5 3 158 17 41 0 10 0 14 166
Reading-0- 1 13 3 4 0 1 0 3 20
Scranton- 1 -73- 8 0- 0 0

Ohio:
CincinnatL.i 5 3 3 6 13 14 0 12 0 7 132
Cleveland 0 14 0 450 26 67 0 12 0 71 203
Columbus 2 0 472 1 4 10 0 0 4 77
Toledo-0 0 _ 168 4 13 0 1 0 8 77

ndians:
Anderson- 0 128 2 2 0 0 0 0 12
Fort Wayne---- 0 1 113 3 5 0 0 0 1 27
Ixdlanapolis--. 1 0 310 10 25 1 1 0 3 102
Muncie-0 10 2 0 28 0 0 0 16
South Bend 0 0O 23 1 2 0 0 0 4 11
TereHaut- 0 0 23 0 3 0 0 0 0 21

Iinois:
Alton-0 0 0 0 1 0 0 0 0 12
Chicago- 14 3 3 ,452 44 232 0 44 0 49 657
Elgin--0 0 1 1 6 0 0 0 2 7
Moline 0 0 39 0 6 0 0 0 0 7
8jrlngfle1d 0 1 0 218 2 3 0 0 0 0 22

Detro-- 2 2 4 ,382 2 178 0 16 0 84 220
Flint - 2 0 36 8 a8 0 1 0 18 32
Grand Rapids- 0 0 119 3 12 0 1 0 2 27

'The report of 20 cas of diphtheris in Providence, R. I., during the week ended March 12,198 (Public
Health Reports, April 1, p. 512), was an error. These were cases of scarlet fever. Dr. M. J. Nestor, in
tring to corrwet his report, states that "Providence is proud of its rcord of no cae of diphtheria si
rovembr 86, 1937."

I I I I I
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Cit,y reports for week ended Apr. 5, 1938-Continued

Diph- Influenza Me- Pneu- 9 8 mSmall- Tuber- Ty- Whoop- DesthsState and city therwia aes mania be pox ouloas phold1 ug all
cssCase Deaths case deah cssths camfeverm couhm l

Wisconsin:

Madbon.
Milwaukee_ __
Racine .
Superior-

Mimeota:
Duluth .
Minneapolis ---
St. Paul

Iowa:
Cedar Rapids-
Davenport-
Des Moines-ha.-
Sioux City.
Waterloo

Missouri:
Kansas Clty._
St. Joseph-
St. Louis-

North Dakota:
Fargo -- -
Grand Forks-. -

Minot
South Dakota:

Aberdeen
Sioux Falls-

Nebraska:
Omaha -----

Kansas:
Lawrence-
Topeka -
Wichita .

Delaware:
Wilmington. _-

Maryland:
Baltimore-
Cumberland-
Frederick-

District of Colum-
bia.
Washington.---

Virginia:
Lynchburg.
Norfoll .
Richmond
Roanoke-

West Virginia:
Charleston-_
Huntington ---
Wheeling.

North Carolina:
Gastonia-

-
Winston-Sale

South Carolina:
Charleston-
Florence-
Greenville--

Georgia:
Atlanta-.
Brunswick-_
Savannah-

Florida:
Miami
Tampa.--

Kentucky.

Tennesee:
Knoxville-.--
Memphis
Nashvile.

I.,
I',
I
I .

0
1
1

0
0
0
0
1

0
0
9

0
0
0

0
0

0

0
0
0

0

2
0
0

5

1
0
0
2

0
1
0

0
0
0
0

0
0
0

1
0
0

a
4

0
0
7

1 .
0 .
0 .

1

5

3

30

6

5

103
1

i.
0
0
1
0
0
0

00

0

0

0
0
1
1

0

1
0

1

0
0

0
0
0

0
0

0
0

0
0

0
0

1

1
1

.

.

2

.

.
O

96
47

1,226
I229

11

S
134

1

2
2

21
0

113

149
35
16

0
52
0

0
0

57

75
6

10

19
3
0

17

54
121
0

7
2

216

37
138
190
17

17
10
0.

4
136

1
12

2
0

53
17
74

0
1
4
1
0

2
6
6

6
4
12

0

13

3
2
10

6

22
1

1

1
3
2
1

2

1
2

3
2

9
1
1

0
2

2J

41

14

71

C
5

1

0
0
0

4
5

3

36
3
1

18

0
8
4
2

0
0
1

0
0
1
2

0
00

2
0

1

0
B
4I
0
0

5

11

4

0

0

0

0

0

0

O
O
8
O

11
0
0

9

0

4
2

0

0

0
0

8
0
1

3
1

0
0
0
0D
I
I
I

C
C
C

C
C
2
1
0
0

0
0
0
0

0

1

2
0

0I
0
0
0
0

1

1
0
0

0
0
0
2

0

C

C
C

4

1-

3

4

C
0
S

c
4

0
0

1
15
1

3

49
0
0

14

2
17
0
8

0
0

12

10
7
21
36

1
0
6

4
0
1

0
1

4
18
97
12
6

16
90
57

. 28

89
23

234

3

10
71

12
17
31

.18

220
14
2

182

11
28
58
16

11

----ii

----ii
13
14

120
13

70
.4

40
21

DDD
0
0
2

I
0
4
0
0

0
0
3

0
0
0

0
0

0

00
0

0

0

0
0
0

0
0
0
0
0

0
0
0
0
0
0
0

0
0
0

0
0

0
0
0

8 0 0 0 1 2 21
2 1 O 1 0 A 21
7 1 0 4 1 17 78
2 1 0 1 0 0 31
8 2 1 7 0 0 76
6 5 0 1 0 9 45

I I3

I

I
a
I

I
0

1
r
r

I
I
i
I
.0

I I I

0
3
7
I

I

I

I

I

I
I
I

I
I
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City reports for week ended Apr. 2, 1938-Continued

Diph- Influenza Mea- Pnou- Scar- Small- Tuber- Ty- Whoop- Deaths,let p c sphold ing all
State and city theria sles monia fee o uoI ee og f

case Case Deaths cm detJ cases cuJeab cases cases causes

Alabama:
Birmingham --- 0 8 0 55 4 0 0 6 0 0 50
Mobile -- 0 2 26 1 0 0 2 0 0 27
Montgomery 0 -78 . 0 0 1 0

Arkansas:
FortSmith 0 --- 2 0 0 0 1
UttleRock 0 28 b 0 0 0 0 2 5

Louisiana:
Lake Charles... 1 0 0 1 0 0 0 0 0 4
NewOrleans 8 3 3 1 11 1 0 11 5 21 134
Shreveport 0 0 3 6 3 0 5 0 0 40

Oklahoma:
Muskogee --- 0 1 0 0 3
OklahomaC}ty 0 0 2 6 1 0 2 0 0 47
Tua - -63- 3 2-0 0

Texas:
Dallas -1 0 3 9 11 0 3 0 6 71
Fort Worth 0 0 0 4 3 0 3 0 1 36
Galveston 0 0 0 2 0 0 0 0 0 17
Houston-1 1 2 7 2 2 10 1 0 95
San Antonio- 1 1 0 5 0 0 5 0 4 62

Montana:
Billings-- 0 0 0 1 0 0 0 0 1 5
GreatFalls----- 0 0 1 1 1 1 0 0 10 3
Helena -- 0 0 .1 0 0 0 0 0 3 5
Missoula-- 0 0 0 0 1 0 0 0 0 4

Idaho:
Boise -- 0 0 0 1 1 1 0 0 0 4

Colorado:.
Colorado
Springs 0 0 0 1 0 3 3 0 0 13

Denver -- 3 1 310 8 21 0 4 0 2 89
Pueblo-- 0 0 1 3 1 0 1 0 5 21

New Mexico:
Albuquerque 0 0 3 0 0 0 1 0 1 10

Utah:
Salt LakeCity 0 0 2B5 1 7 0 1 0 14 26

Washington:
Seattie 0 0 0 3 3 1 2 0 65 104
Spokane - 0 1 1 2 6 4 0 0 0 20 42
Tacoma-0 0 0 5 7 2 0 0 5 38

Oregon:
Portland- 1 0 9 7 26 3 4 1 0 87
Salem-0 2 0 0 0 0 0

California:
Los Angeles 11 13 1 16 13 37 0 14 0 29 344
Sacramento 0 3 2 2 2 2 0 2 0 39 32
San Francisco--. 0 2 0 4 9 18 0 5 0 51 191

Meningococcus Poli Meningoecocus Po11o__________Pomie- Stt"a ct eIniiState and city meningitis m statea city meningitis mye-
litis litis

Cases Deaths cas Cases Deaths cases

Vermont: Maryland:
Bare-0 0 1 Baltimo - -1 0 0

Massachusetts: Kentucky:
Boston - 2 0 0 Louisville -1 0 0

Cimnecticut: Tennessee:
New Haven____ a 0 0 Knoxvill -1 0 0

Now York: Louisiana:
Buffalo -0 _ 2 0 New Orlans _ 4 0 0
New York -6 2 - 0 Texas:

Ohio: Dallas-0 0 1
Cfnciniat --1 1 0 Houston -------- 2 0 1
Cleveland-- 1 0 California:

linois: Los AngelL-3 1 0
Chlcago _-____ 1 0 0

EeephatWe, eqEessc or lkthrfg.-Caas: New York 4; Pittsbusgh, 1; Mlwaukee, 3; Kansas City, Mo.,
3; New Oran, 2; Oklahoma City, 1.
PeUagra.-Caa: Charleston, S. C., 1; Atlanta, 6; Savamnah, %, Dallas, 2; San Francisco, 1; Birming-

haimL1
2pAufwe.-Cases: Atlanta, 1; Houston, 1; MiamI, 1.
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CANADA

Province&-Communicable diseases-2 weeks ended March 12?, 1938.-
During the 2 weeks ended March 12, 1938, cases of certain communi-
cable diseases were reported by' the Department of Pensions and
National Health of Canada as follows:

Prince New Sa-AbxBritishEd- Nova BUS-Que- Onta Mani AbrDisase ward Scotial' wic bec rio toba katch- Colum- Total
Island wikOwan b)1a

Cerebrospinal menin-
gitis . --- 4 -----

Chickenpox --8 19 390 543 1;3 b9 11 298 1,451
Diphtheria.- 17 2 68 19 3 6 2 117
Dy--ntery 1---1 - -- 1
Ersipelas --- 12 6 2 3 2 25
In a-uenz- 14 -- 25 32 1 12 48 132
Lethargic encephalitis 1 1-----1-
Measles -1 51 43 248 806 14 3 68 171 1,403
Mumps -25 11- 375 304 7 25 53 83
Paratyphold fever -1 -1 -1 3
Pneumonia- 16--- 83 7 27 133
Poliomyelitis-- 1-- 2
carlet fever -43 5 194 243 60 56 81 84 766

Smallpox -1 -1
Trachoma - -44
Tuberculosis--------- 3 22 20 109 113 61 2 38 314
Typhoid fever -3 2 21 9 1 2 1 88
Undulant fever- 5 -1 6
Whooping cough -175 226 35 8 77 516

1 2 weeks ended Mar. 16, 1938.
2 Suspected.

CUBA

Provinces-Notifiable diseases-4 weeks ended March 5, 1938.-Dur-
ing the 4 weeks ended March 5, 1938, cases of certain notifiable
diseases were reported in the Provinces of Cuba as follows:

Disease delR Habana Matan- Santa Cama- Oriente Totaldel Rio zas clara guey

Cancer -_ 1 2 a 1 6 15
Chickenpox 14 2 1 -7 -- 26
Diphtheria ; X 25 1 4 1 22
Dysentery (bacillary) - - - ---

Hookworm disease 1-- ----- 1
Leprosy 8 ----- 7 10
Malaria-16 18----- 16 * 153
Measles- a 12 9 8 ---- 27
Poliomyelitis - - 1 1 2 4
Scarlet fever- - 3 ------8
Tuberculosis -40 83 26 89 15 86 189
Typhoid fever -9 126 4 31 8 46 219
Whooping cough ---- --
Yaws -------7 7

(642)
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CZECHOSLOVAKIA

Communicabk diseasge-December 1987.-During the month of
December 1937, certain communicable diseases were reported in
Czechoslovakia as follows:

Disem Cases Deaths Disease Cases Deaths

Anthrax - 5 1 Malaria -: 49.
Cerebrospinal menindtl& - 16 5 Paratyphoid fever- 4
Chickenpox -_--_- 308- Poliomyelitis -12 1
Diphtheria 4__,- _ 4907 214 Puerpr feover - 278
Dysentery -51 12 Scarlet fever -2,555 25
Influenza -1,964 2 Trachoma-70
Lethargic enophalitis -1 Typhoid fever--S- 62

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER

NoTz.-A table giving current information of the world prevalence of quarntinable diseases appeared
in the PuLIc HzALTH RRPoRT for March 25, 1938. pag 470-483. A similar cumulative table will appear
in future Issues of the Pusuc HEALTH REPORTs for the last Friday of each month.

Cholera

India-Delhi.-During the week ended April 2, 1938, 1 case of
cholera was reported in Delhi, India.

Indochina (French).-During the week ended April 2, 1938, 88
cases of cholera were reported in Tonkin Province, and 58 cases of
the same disease were reported in Hanoi, French Indochina.

Plague

Bolivia.-Plague has been reported in Bolivia as follows: Chu-
quisaca Department, Tomina, February 21-28, 1938, 35 cases.
Tarija Department, February 7-20, 1938, 3 cases. Santa Cruz
Department, February 14-20, 1938, 1 case of pneumonic plague.
Egypt-4syut Province-Mellaoui District.-During the week ended

April 9, 1938, 1 case of pneumonic plague was reported in Mellaoui
District, Asyut Province, Egypt.
Hawaii Territory-Island of Hauaii-Hamakua District.-A rat

found on March 9, and one rat found on April 1, 1938, in Paauhau
Sector, and one rat found on March 29, and another rat found on
March 30, 1938, in Kukaiau, all in Hamakua District, Island of
Hawaii, Hawaii Territory, have been proved positive for plague.

United State8-Washington.-A report of plague infection in fleas
and ground squirrels in Adams and Lincoln Counties, Wash.,
appears on page 638 of this issue of the PUBLIC HEALTH REPORTS.
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Great Bri*ain-Ergland and Wais.-During the week ended Marcl
26, 1938, 1 case of smallpox was reported in Kent County, and 1 case
of smallpox was reported in the Port of London, England.

Typhus Fever

Bolivtia.-During the period January 3 to February 28, 1938,
typhus fever was reported in Bolivia as follows: La Paz, La Paz
Department, 18 cases; Oruro, Oruro Department, 9 cases; Potosi,
Potosi Department, 5 cases.

Yellow Fever

Brazil.-Yellow fever has been reported in Brazil as follows: Minas
Geraes State, February 28 to March 12, 1938, 18 deaths; Rio de
Janeiro State, February 21 to March 14, 1938, 7 deaths; Santa Catha-
rina State, March 2, 1938, 1 death; Sao Paulo State, December 28,
1937, 1 death, January 14 to February 17, 1938, 4 cases, and 1 death.


