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Q Fever Studies in Southern California

IV. Occurrence of Coxielia burneti in the Spinose Ear Tick,
Otobius megninit

By W. L. JELLISON, Parasitologist,2 E. J. BELL, Scientist (R),2 R. J. HuzBrqm, Senior
Assistant Surgeon,. R. R. PARKER, Director,2 and H. H. WELSH, ParWaiogst.4

Since the discovery of Q fever as a disease of man in Australia by
Derrick (5) and the recovery of the infectious agent from ticks in
Montana by Davis and Cox (3) much evidence has been obtained
whlich suggests that various species of ticks of the family Ixodidae
are involved in the maintenance of the disease in nature.
In Australia, natural infection was demonstrated in one tick,

Haemaphysals humerosa (8), and experimental transmission was
accomplished with three others, Rhipicepkalus sanguineus (9), Ixodes
holocyclus (10), and Haemaphysalis bispinosa (11). Numerous rural
cases occurred in tick-infested areas. Feces from infected ticks were
found highly infectious, and it was postulated that cases of Q fever
in slaughterhouse emnployees resulted from inhalation of tick feces
from the hides of tick-infested cattle.
The first isolation of the disease in the United States was from a

guinea pig on which 50 ticks, Dermacentor andersoni, had fed (3).
Natural infection bas also been found in Dermacentor occidentali (2)
and in Amblyomma amercanuim (6) and in two other species for which
the data have not been published.
Following the discovery of Q fever in man in Southern California

by Young (12) and preliminary studies by Shepard and Huebner (7),
which indicated the disease was occurring in man and in dairy cattle,

I This study has been facilitated by the Q Fever Laboratory, which wa established SeptemberlZ 1947,
In the endeicreaof Southern Caifornia, asaeoopesatveundertakingof the National Insitutesof Helth,
the California State Depatment of Public Health, the CalIornia State Department o lt, ad the
Los Angeles County Health Deprtment.

From the Rocky Mountain Laboratory, Public Health Sevie, Hamilton Mtaa
' From the NIH, Public Healtb Srvice, Beth_es, Maryland.
4 From the California State Department of Public Health, Bura of Vector Control.
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a laboratory was established for the intensive study of Q fever in
Los Angeles County. A search for ticks was made, since they were
considered a possible vector.
The domestic dairies in the suburban areas of Los Angeles County

are in general free from brush cover and many are entirely without
green pasture. These conditions are unfavorable for Jxodid ticks
common in the United States and none were found on any of the
dairy cattle examined,
Dr. Clarence Ranney first called our attention to the presence of the

spinose ear tick, Otobius megnini of the family Argasidae, as a common
parasite of cattle on his own dairy in Orange County. It was soon
determined-that this tick is also present on dairies in Los Angeles
County.
The spinose ear tick is indigenous to the southwestern States and

to Mexico. It is found in the ears of cattle and other large animals,
frequently deep in the ear cavity, where specimens may sometimes be
found embedded in ear wax. After larval feeding and molting and
nymphal feeding is completed during a long period of continuous
attachment, the engorged nvmphs drop to thq ground for molting.
This long period of continuous attachment (it may last for 'months)
is in marked contrast to the brief periods of larval and nymphal
feeding, each stage on a separate host, which are characteristic of
ticks of other argasid genera. The spinose ear tick adults have
rudimentary mouth parts unsuited for feeding' Oviposition occurs
without ingesting blood. Nymphs have rarely been recorded as feeding
on man. A long list of host records for this species is given by Cooley
and Kohls (1).
The recovery of C. burneti from spiose ear ticks colected from

dairy cattle in Southern California is reported in this paper. Some of
the herds from which ticks were collected were known to be infected
with Q fever.

Methods of Study
During the winter of 1947 and the spring of 1948, partially engorged

and engorged nymphs of 0. megnini were collected from cows and
calves on ten dairies and fiom beef cattle in one slaughterhouse in Los
Angeles County. They were tested at the Rocky Mountain Labora-
tory.

Lactating dairy cows showed the highest percentage of Q fever
infection as determined, by, complement fixation tests. Particular
atterntion was given to these animals in the search for ticks. Many
calves' were -also examined and' tic,ks collected from tlhem. Earlier
collections consisted of pools of ticks from several hosts hut in the later
studies ticks from individual animals were collected and teste&-sepa-
rately in order that the infec'tivity of the ticks'and the presence of
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specific 'antibodies and/or C. burneti in- -individual hosts might 'be
compared.
The ticks were tested in lots of 1 to 25 ticks each. Triturated

saline suspensions were injected intraperitoneally and subcutaneously
into guinea pigs. Surviving guinea pigs were bled 15 to 32 days after
injection, and their serums were tested for Q fever antibodies by the
complement fixation test.5 6 Subsequent to bleeding, the test animals
were inoculated with a known strain of Q fever rickettsiae to test
their immunity. The presence of high-titer antibodies in the serum
of a test guinea pig and demonstrable immunity to a known strain of
Q fever were accepted as evidence that the ticks injected were infected
with C. burneti. In a few instances whole blood or spleen of guinea
pigs febrile for two or more consecutive days was passed to other
guinea pigs, and a -strain was maintained through several serial
transfers (three to five).

Results

In a total of 33 experiments, 2,954 ticks were tested in 246 lots of
1 to 25 ticks each. Ten of the 246 lots gave evidence of spontaneous
infection with C. burneti as determined by the criteria described.
The host and collection data of the 10 positive lots are summarized
in table 1.

Table 1. Data for 10 lots of nymphal ticks in which Q fever wus demonsrad

d>;SaJ d t No.oftlot1p051. Source Collection date

47 A 1 1 20 - 6 cows -Dec. 10, 1947
49 B 12 5 25 in each-__ 32 dry cows - Dec. 16, 1947
68 C 6 1 4--- -- 1 cow (3208)-Jan. 23, 1948
82 B 13 1 5 - 1 cow (287) -Feb. 17, 1948
93 D 2 2 3 and 1 - 2 calves (9068 and 650) Mar. 26, 1948

Cow 3208 was positive by complement fixation test. When tested January
24, the titer was 4+ at 1: 128. Repeat tests on this cow March 10 and April 29
were negative.
Cow 287 was tested on December 16 and was negative by complement fixation

test. When retested February 18 it gave a 1+ reaction at a titer of 1: 8, which
is a very weak reaction and of doubtful significance.

Calves 9068 and 650 'were both negative by complement fixation test on March
26, 1948.

'The modified Kolmer technique was used.
* Remzelin «and Nine Mile strains were used for antigeon
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The ticks tested in experiments 47 and 49 were pools from multiple
animals, whereas those tested in each of the other experiments were
from single hosts.
Dairy A is located near Artesia, California, and has about 800 head

of cows of mixed dairy breeds, Holstein and Guernsey predominating.
About 400 cows are added to the herd each year and a like number
is sent to slaughterhouses. C. burneti has been found in the raw
milk from this dairy. The complement fixation test was done on
blood samples taken from 20 cows on December 10, 1947. Two were
positive (4+) at titers of 1:16 and 1:32, respectively; three other
cows showed slight evidence of antibodies. A single bull tested was
negative.
Dairy B, near Downey, California, has about 870 head of cattle.

These include about 840 milk cows and 30 bulls. About 200 head of
stock are added to the herd each year, and a like number is disposed
of to slaughterhouses. C. burneti has been found in the raw milk
from this dairy, and there have been recent cases of Q fever among
the employees. When ticks for testing were collected from these
animals on December 17, 1947, blood samples were taken from 49
cows that had been on the premises one year or more. These blood
specimens were tested for complement fixation but only one gave a
positive test at significant titer, 1:32 or greater. Blood specimens
taken on February 18, 1948, from 52 cows, including some recent
admissions to the herd, were tested. Two of these were positive at
1:64 or greater. Blood specimens taken on December 17, 1947,
February 5, 1948, February 17, 1948, and May 7, 1948, from 15, 28,
24, and 35 cows, respectively, all of which were recent admissions
to the herd, were tested. Of these 102 animals, only one was positive
at a significant titer (4+ at 1:16).
Dairy C, from which the ticks used in experiment 68 were obtained,

is located near Norwalk. There were about 330 cows of mixed dairy
breeds in this herd. Nearly all the animals are shipped in from
outside the State. Calves are not raised on the premises. Infection
has been repeatedly demonstrated in the raw milk from this dairy.
On November 28, of the 39 cows tested for antibodies, 8 gave complete
fixation at 1:8 or greater for Q fever. On January 24, 20 additional
cows were tested and, of these, 5 were similarly positive at 1:8 or
greater.
Dairy D, from which the ticks tested in experiment 93 were ob-

tained, is a large dairy with a herd of Holstein and Guersey cows,
located in San Fernando Valley. About 1,000 head of stoc.k, mil
cows, bulls, and calves are kept on the premises. When the calves
are weaned, they are sent to a farm outside the county for rearing and
are returned just a few weeks before freshening. About 10 percent
of the milk cows on this dairy show antibodies for Q fever in signifi-
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cant titers, and Q fever infection has repeatedly been demonstrated
in pooled milk samples and in milk from many individual cows.
The results in the 21 guinea pigs used in testing the positive lots

of ticks are summzed in table 2.

Table 2. Reuts of injection ofguinw pigs with th¢ nymphiw ticks of she 10 positive lots

Experi- Tick lot Guinea pig Febrile reaction Complement fix- Result of im-
ment ation titer munity test

47 I B99087-- + >1:2048- Immune.
B99088 + 1:1024- Do.
B99089- Killed 5th day
B99090___ + >1:2048- Do.

49 II B99394 + >1:512 Do.
B99395 + Killed

III B99396 + >1:512 Not tested.
B99397 + >1:512 Immune.

IV B99400 + Negative- Not tested.
C5001 + Killed

v C5014 + >1:512 _ Immune.
C5015 + >1:512 Do.

VI C5016 + >1:512 _ Do.
C5017 + Killed

68 VII C5761 + 1:1024 - Do.
C5762 + 1:512 -_ Do.

82 VIII C7513 + 1:512 _ Do.
C7514 + 1:128 -_ Not tested.

93 IX C8146 + 1:512 Immune.
C8147- Died 2d day

X C8148 + 1:128 - Do.

There were 21 guinea pigs injected with ticks of lots in which in-,
fection was demonstrated. The 18 guinea pigs used in experiments
47, 49, 68, and 82 all developed febrile reactions lasting from 1 to 10
days after an average incubation period of 4.1 days with a variation
from 1 to 7 days. The three test animals in experiment 93 exhibited
irregular and prolonged courses of fever which precluded determina-
tion of the incubation period. Nine of the positive tick lots produced
serum antibodies in all test animals that survived the test period.
Thirteen of the surviving animals representing all positive lots except
lot IV were immune when reinoculated with the Nine Mile strain of
Q fever.
One test animal injected with ticks of lot IV (table 2) was negative

by complement fixation test when tested on the 30th day. A second
animal receiving part of the same inoculum was sacrificed during its
febrile period and tissues were passed to two other guinea pigs in
which infection was subsequently demonstrated. Similar tissue
transfers were also made from certain of the animals injected with ticks
of lots I and II, and strains were established and were carried through
several serial transfers. Typical febrile reactions were produced in
passage guinea pigs, and gross pathological changes typical of Q fever
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were observed, i. e., enlarged spleens, which were smooth and engorged
with blood, and marked indurated inflanmmatory lesions following
subcutaneous injection with passage material. Rickettsiae were
demonstrated in large numbers both extra- and intra-cellularly in
Giemsa-stained smears of the subcutaneous inflammatory exudate.
The morphological and tinctorial characteristics of these organisms
were indistinguishable from those observed in known strains of Q
fever. Culture of heart blood of infected passage guinea pigs on
suitable bacteriological media was consistently negative.

Discussion
The demonstration of Q fever in the spinose ear tick adds another

species of tick to the growing list known to harbor this infection. It
is, to our knowledge, the only species of soft ticks (family Argasidae)
that has been found infected in nature. However, Davis (4) has
reported experimental transmission by two species of Argasidae,
Ormithodoros moubata and Orntthodoros hermsi. Transovarial trans-
mission has also been reported for 0. moubata.

Considering the unique biology of Otobiu& megnini, which completes
its entire feeding period on a single host animal, transovarial trans-
mission, which has not yet been demonstrated, would seem to be essen-
tial if this tick is a vector of Q fever.
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Industrial Sickness Absenteeisin

Males and Females, 1947, and Males First and Second
Quarters, 1948 1

By W. M. GAFAFER, Principal Statistician, Public Health Service

This report examines principally the 8-day or longer disability
experience of male and female workers in 1947 anid earlier years, sup-
plementing published quarterly reports for 1947 covering male workers
only (1, 2); in addition, a table is presented on frequency of disability
among males during the first and second quarters of 1948. Basic data
are derived from periodic reports of sickness and nonindustrial in-
juries causing absence from work- for more than 1 week among about
200,000 members of industrial sick benefit associations, group health
insurance plans, and company relief departments. The last report
covering females appeared in 1947 (3).

Frequency of Absences, 1938-1947

Year, 1947-Table 1 presents frequency rates b} sex and cause for
8-day or longer disabilities beginning in 1946 and 1947, and in the
10-year period, 1938-47. While the 1947 male rate for all disabilities
(111.9 absences per 1,000 males) is about the same as the average
rate recorded for 1938-47 (112.8 absences per 1,000 males), the 1947
female rate for all disabilities (260.4 absences per 1,000 females) is
more than 30 percent above the corresponding 10-year mean (195.7
absences per.1,000 females). In general, a comparison for each sex
lFrom Industrial Hygiene Division, Bureau of State gervios.
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Table 1. Annual number of absences per 1,000 persons on account of sickness and non.
industrial injuries disabling for 8 consecutive calendar days or longer, by cause; experi.
ence of MALE and FEMALE employees in various industries, 1947, 1946, and
1938-47, inclusive1

Annual number of absences per 1,000 persons begin-
ning in specified period

Cause 2
Males Females

1947 1938-47 3 1946 1947 1938-47 3 1946

Sickness and nonindustrial injuries-111.9 112.8 114.5 260.4 195.7 248.2
Percent offemak rate -43 68 46 -------- --------

Percent of male rate - - - -.3 173 217
Nonindustrial injuries (169-195) -11. 7 11.8 12.2 18.2 14.6 17.9
Sickness --------------------------- 100.2 101.0 102.3 242.2 181.1 230.3
Respiratory dise-ses- 38.6 43.7 37.9 107.2 80.2 98.9
Tuberculosis of respiratory system (13)- . 6 . 7 . 7 . 5 . 6 . 5
Influenza, grippe (33) -15.6 18.5 14.2 41.6 30.5 29.7
Bronchitis, acute and chronic (106) -5.8 6.7 5.7 10.5 9.3 10.6
Pneumonia, all forms (107-109) -4.0 4.6 3.8 3.8 2.5 2.8
Diseases of pharynx and tonsiis (115b 15._c) 4.0 5.2 4.3 16.0 14.5 18.5
Other respiratory diseases (104, 105, 110-114) 8.6 8.0 9.2 34.8 22.8 36.8

Digestive diseases -17.5 16.5 16.8 33.4 28.1 29.1
Diseases of stomach, except cancer (117, 118). __ 5.5 5.1 5.1 3.8 2.9 2.8
Diarrhea and enteritis (120) -2.3 1.9 2.1 7.8 4.3 6.2
Appendicitis (121) -3.7 4.3 3.3 11.3 13.2 10.5
Hernia (122a) -2.4 2.0 2.9 .7 .5 .6
Other digestive diseases (115a, 115d, 116, 122b-

129) -_--- -__-- 3.6 3.2 3.4 9.8 7.2 9. 0
Nonrespiratory-nondigestive diseases -40.6 37.5 44.4 96.9 68.0 96.6

Infectious and parasitic diseases (1-12, 14-24,
2e-29, 31, 32, 34-44) 4 2.4 2.4 3.0 4.4 4.4 6.3

Cancer, all sites (45-55) -.6 .6 .6 .6 .5 .8
Rheumatism, acute and chronic (58, 59)-3.9 4.5 4.6 4.5 3.8 4.8
Neurasthenia and the like (part of 84d)-1.9 1.6 2.2 11.7 9.5 13.9
Neuralgia, neuritis, sciatica (87b) -2.4 2.6 2.9 2.3 2.5 2.9
Other diseases of nervous system (80-85, 87, ex-
cept part of 84d, and 87b) -1. 7 1.5 1.9 1.8 1.4 2.0

Diseases of heart (90-95) -4.4 3.5 ,4.5 2.9 2.0 2.5
Diseases of arteries and high blood pressure (96-

99.102) -2.3 1.7 2.1 1.3 1.1 1.6
Other diseases of circulatory system (100, 101,

103) -4.1 3.4 4.4 6.9 4.4 6.5
Nephritis, acute and chronic (130-132)- . 4 . 4 . 5 . 6 . 4 .1
Otber diseases of genitourinary system (133-139) 3.1 2.9 3.3 24.4 14.3 21.3
Diseases of skin (151-153) -3.7 3.2 3.8 6.3 4.6 6.2
Diseases of organs of movement, except diseae

of joints (l56b) ---------- 3.4 3.3 3.8 6.1 3.8 5.7
All other dLieases (56, 57, 60-79, 88, 89, 154, 155,

156a, 157, 162) - 6.3 5.9 6.8 23.1 15.3 22.0
Ill-defined and unknown causes (200) -3.5 3.3 3.2 4.7 4.8 5.7

Average number ofpersons -216,471 12,365,741 221,442 21,021 212,174 22,112

I Industrial injuries and venereal diseases are not included.
I Numbers in parentheses are disease title numbers from International List of Causes of Death, 1939.
3 Average of the 10 annual rates.
4 Exclusive of influenza and grippe, respiratory tuberculosis, and venereal diseases.

of specific cause rates for 1946 and 1947 reveals relatively more stable
rates among males.

Ten years, 1938-47-An earlier report (2) examined the trend of
disabling morbidity among males during the 10 years, 1938-47, with
the use of a four-quarter moving average of quarterly frequency rates
(annual basis) for all causes and four broad cause groups. Figure 1
presenting graphically annual frequency rates by sex and year for the
same 10-year period, permits a comparison of time changes in male
and female rates for absences due to all causes, four broad cause
groups, and a number of selected causes.
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An examination of figure 1 reveals that for both males and females
the over-all trend of frequencies for a particular cause or cause group
is generally increasing during the 10 years. Among males, the in-
creasing trend is in evidence principally during the first 6 or 7 years
of the period, rates tending to decrease in the years 1945 through
1947.' Among females, on the other hand, decreases in 1945-47 are
less marked, female frequencies for a number of causes continuing
to increase throughout the 10-year period. Indeed, with the excep-
tion of nonindustrial injuries and the group of digestive diseases, the
1947 female rate for each cause shown in figure 1 is at least twice the
corresponding rate for 1938. Among males, only diarrhea and enter-
itis yields such a striking relative increase from 1938 to 1947, the
corresponding absolute difference in rates being small (1.4 absences
per 1,000 nmales).

Observe that with the exception of rheumatic diseases,2 other circu-
latory diseases," and heart diseases, the female rate for a particular
cause and year is generally higher than the corresponding male rate.
No marked sex difference appears in the behavior of rates for rheu-
matic diseases and other circulatory diseases, while the frequency of
heart diseases is notably higher each year among males. In respect
of heart diseases it should be mentioned that if data on age were
available and they showed the group of female workers to be younger,
on the average, than the group of male workers, differences in frequency
may reflect an age rather than a sex difference.
For a number of causes shown in figure 1, observed excesses in

female rates when compared with corresponding rates for males
increase in 1946 and 1947. During the earlier years of the period,
however, male and female rates for a particular cause frequently
tend to move in parallel, this parallelism being relatively well main-
tained throughout the 10 years by heart diseases, and nervous dis-
eases.4 Because the vertical scale of figure 1 is logarithmic, a parallel
movement of the rates indicates the presence of a relatively constant
ratio between male and female rates during the time period in which
the parallelism appears.

Duration of Absences, 1940-47

For a number of reporting organizations, data on duration of
absence are available for 8-day or longer absences beginning in each
of 8 years, 1940-47, and terminating by June of the following year.
These absences constitute about 98 percent of all 8-day or longer

2 Rheumatism, acute and chronic; neuralgia, neuritis, sciatica; and diseases of organs of movement except
diseases of joints.

I Diseases of arteries and high blood pressure, and "other diseases of circulatory system."
' Neurasthenia and the like, and "other diseases of nervous system."
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absences beginning each year. The availability of such data makes
possible an investigation of duration of disability during the 8-year
period with the use of (1) frequency rates for absences lasting more
than each of four specified time periods, ranging from 1 to 13 weeks,
and (2) percent of absences in each of four broad duration groups.

It is well recognized that duration of absence from work on account of disability
is a variable quantity affected by a multiplicity of factors, including, among
others, specific cause of disability; and age, sex, and race of disabled worker. For
all absences occurring among a group of workers during a given time interval, a
frequency distribution of absence durations may be determined, and suitable
measures chosen to characterize the distribution numerically. If different
values of one or more factors possibly affecting duiation are specified, various
subgroups of absences are determined, each subgroup yielding a distribution of
absence durations and a set of descriptive constants. A comparison of corre-
sponding magnitudes of a chosen descriptive measure for distributions resulting
from variation in a single factor is frequently useful in attempting to define the
nature and extent of the factor's effect on absence duration.

In a recent paper (4) reference was made to the fact that the arithmetic mean
of a distribution of absence durations, namely, average number of days per absence,
is of limited value in describing the distribution numerically, and a series of per-
cents was given, specifying the proportion of 8-day or longer absences lasting more
than an indicated number of weeks, the weeks ranging from 1 to 26.

In the present report, two sets of measures have been chosen to characterize
distributions of absence durations specific for sex, broad cause group, and year in
which absence began. The first set consists of four frequency rates, each fre-
quency representing absences whose durations fall within a time interval with no
upper limit, the lower limits being 1 week, 2 weeks, 4 weeks, and 13 weeks. Thus,
there has been determined frequency rates per 1,000 persons based on absences
lasting more than 1 week, more than 2 weeks, more than 4 weeks, and more than
13 weeks. It will be observed that the four duration intervals are overlapping,
each succeding interval being included in all preceding intervals. For this reason,
the set of four frequencies for a particular distribution is nonincreasing, and re-
flects the ability of absences in the subgroup defined by a given sex, broad cause
group, and year to continue to contribute to absence frequency as the lower limit
of duration is increased.
The second set of measures consists of four percents derived for each distribution

of absence durations, the percents representing the relative frequency of absence
durations of four nonoverlapping intervals, namely, 8-14 days, 15-28 days, 29-49
days, and more than 49 days.

Frequency of absences lasting more than indicated number of weeks.-
Figure 2 presents graphically by year, sex, and broad cause group an-
nual frequency rates for absences lasting more than 1, 2, 4, and 13
weeks for the 8 years, 1940-47. For absences lasting more than 1
week, variation with time in male and female frequencies for all causes
and each broad cause group is similar in pattern to that exhibited in
figure 1 by corresponding rates for all reporting companies. Thus, the
over-all trend of rates is generally increasing; female rates with but
one exception are consistently higher than corresponding male rates;
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and male and female rates for a particular cause tend to move in par-
allel especiallv during the first 5 or 6 years of the period.

It is notable that patterns of variation for all causes and each broad
cause group shown for absences lasting more than 1 week tend to be

_- _ - . CAUSE: SICKNESS AND NONIN-
DUSTRIAL INJURIES CAUSE:SICRNESS AND MOWN-

to':
_ r ~ - _:DUSTRIAL INJURIES

. - _ _ ___ DURATIONS MORE THAN 13WKS:
CAUSE SICKNESS AND NONIN- 1.

DUSTRI:AL INJURIES CAUSE. SICKNESS ANO NONIN-
OUSTRIAL INJURIES

DURATIONI MORE THAN WAt. ._OURAf)OW MORE THAN:I WK.

OURATION' MORE THAN 2 WKS. OURATION' MORE THAN 4 WKS.

_-_..-. .
_ .

o _ _ CAUSE' NONINOUSTRIAL
-n INJURIES CAUSE: NONINDUSTRIAL

sX. INJURIES 10

CAUSE: NONINDUSTRIAL - DURATION: MORE THANI13 WRS.
INJURIES CAUSEINONINDUSTRIAL . _0 INJURIES

0 DURATION: MORE THAN I Wlt. _.__
_ M DURATION: MORE THAN 2 WKS. DURATIONS MORE THAN 4 WKS'

1e1 _ _/ _ . - ~~~~~~~~~CAUSESRESPIRATORY :

I DISEASES

aS CAUSE' RESPIRATORY _ r ~ __ . DURATION: MORE THAN 13 WKS.
6 DIEASES CAUSEIRESPIRATORY

DISEASES

Li DURATIODR MORE THAN I WE. .
a _ DURATIOlO MORE THAN 2 WKS.:
z . . _ DURATION' MORE THAN 4 WKS. ,...

t-J _. - _ _
__o 340

CAUSE: DIGESTIVE
0. .-..* ........... __ =-__- DISEASES

Li . .-~~~~~~~~~~~~ ~ ~ ~ ~ - ~~~CAUSE: DIGESTIVE
03 ____________________ .-....-........ DI~~~~eSEASES

- ~~~~~~~~~~~~~~0
CAUSE: DIGESTIVE DURATIONI MORE THAN 13WAS.

Z DISEASES CAUSEIDIGESTIVE
_ DIEASES

.J OURATIOM: MORE THAN WK. DURATIONS MORE THAN 4 WAS._:_
DURATION: MORE THAN 2 WAS.

z J__I
CAUSE NONRESPIRATORY-

NONDIGESTIVE
DISEASES

DURATION: MORE THAN WK.

r- _____

CAUSE: NONRESPIRATORY-
HONDIGESTIVE
DISEASES

IDURATIONS MORE THAN 2 WAS.:

CAUSE: NONRESPIRATORY-
NONDIGESTIVE
DISEASES

DURATION: MORE THAN 4 WKS.

.CAUSE: NONRESPIRATORT-
NONDIGESTIVE
DISEASES

DURATIONS MORE THAN I3 WKS.-

_ -1
___

YEAR IN WHICH ABSENCE BEGAN

-MALES --f EMALES

Figure 2. Annual number of ended absences per 1,000 persons on account of sicknes
and nonindustrial injuries lasting more than indicates number of weeks; experience
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defined and unknown causes.)

repeated, at lower levels, by corresponding rates for absences lasting
more than 2 weeks, and absences lasting more than 4 weeks, but are

not maintained by rates for absences lasting more than 13 weeks.
For this last group of absences, frequency rates reveal relatively wide
variation, the increasing trend appears somewhat more marked, and
female excesses tend to be relatively smaller, and occur, less consis-
tently.
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In striking contrast to the fact that among both males and females
the frequency of absences lasting more than 1 week and due to respira-
tory diseases is about three times the corresponding rate for digestive
diseases, and over four times the nonindustrial injury rate, absences
lasting more than 13 weeks on the other hand yield annual frequency
rates for respiratory diseases, digestive diseases, and nonindustrial
injuries of approximately the same order of magnitude.

Percent of absences of specified duration-The percent of 8-day or
longer absences lasting 8-14 days, 15-28 days, 29-49 days, and more
than 49 days, is shown graphically in figure 3 by year, sex, and broad
cause group. Variation in percents in respect of these three factors
may be briefly described as follows:

Time: For a particular cause group and sex, the percent of absences
falling in a given duration group remains remarkably stable during the
8 years, only percents for absences due to digestive diseases among
females exhibiting any marked change with time. For this group
of absences, an increase froml4 percent in 1940 to 28 percent in 1947
is recorded for absences of 8-14 days, a compensating decrease, from

SICKNESS AND NONINDUSTRIAL
NONINDUSTRIAL INJURIESINJURIE I

RESPi RATO RY
DISEASES

8-14 DAYS

DIGESTIVE NONRESPIRAtORY-
DISEASES NONDIGESTIVEDISEASES

I 60

40

40

040o

N

40o 29-49 DAYS

20

O - ng everv
VV.*

o

014

0 ; to 01r

40,- MORE THAN 49 DAYSJ

- 0~~~~~~~~~~~~~~~~~~~~

YEAR IN WHICH ABSENCE BEGAN

MALES D FEMALES

Figure 3. Percent of 8-day or longer (ended) absences on account of sickness and
nonindustrial injuries causing disability of specified duration; experience of MALE
and FEMALE, employees in various industries reporting absences by duration. (Non-
respiratory-nondigestive diseases include ill-defined and unknown causes.)
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39 percent in 1940 to 27 percent in 1947, occurring in absences of
29-49 days.

Sex: No notable sex difference is revealed for any of the cause
groups. Attention is directed however to small but consistent ex-
cesses in male percents for nonrespiratory-nondigestive disabilities
of 8-14 days, consistent excesses in female percents occurring for the
same broad cause group in absences of 29-49 days.
Broad cause group: More striking than variation with time or sex

are the different patterns revealed by percents for four broad cause
groups. For both males and females, approximately half of all
respiratory absences each year lasted 8-14 days, while corresponding
proportions for digestive and nonrespiratory-nondigestive diseases are
about one-fifth and one-fourth, respectively. Correspondingly, less

Table 2. Number of absences per 1,000 males (annual basis) on account of sickness and
nonindustrial injuries dis in for 8 consecutive calendar days or longer, by cause;
experience of MALE employees in various industries, first and second quarters of
19481

Number of absences per 1,000 males (annual basis)
beginning in specified period

Cause, Second quarter First quarter First half

1948 1947 1948 1947 1948 1947 1943-47

Sickness and nonindustrial injuries- 86.5 105.1 129. 1 139.8 108.2 122.2 141.3
Nonindustrial injuries (169-195) -- 10.8 10.8 12.5 12.3 11.7 11.5 12.2
Sickness - - 75.7 94.3 116.6 127.5 V96. 5 110.7 129.1

Respiratory diseases --25.3 33.8 52.6 61.0 39.2 47.3 62.2
Tuberculosis of respiratory system (13) .6 .8 .5 .6 .6 .7 . 7
Influenza, grippe (33) 6.7 14.9 21.1 29.1 14.0 21.9 26.4
Bronchitis, acute and chronic (106)-- 5.1 4.9 8.7 8.1 6.9 6.5 9.7
Pneumonia, all forms (107-109) -- 3.9 3. 1 6.7 5.9 5.4 4.5 7.8
Diseasesof pharynxand tonsils (115b, 115c) 3.4 3.5 4.5 5.0 3.9 4.3 6.4
Other respiratory diseases (104, 105, 110-

114) - -5.6 6.6 11.1 12.3 8.4 9.4 11.2
Digestive diseases - -14. 1 17. 1 17. 1 17.6 15.6 17.4 17.8
Diseasesofstomach exceptcancer (117,118) 4.4 5.2 6.3 5.7 5.4 5.5 5.8
Diarrhea and enteritis (120) -- 1.6 2.3 1.8 2.5 1.7 2.4 2.2
Appendicitis (121) - -3.3 3.8 3.0 3.4 3.1 3.6 4.0
Hernia (122a) 2.4 2.4 2.3 2.3 2.4 2.3 2.4
Other digestive diseases (115a, 115d, 116,
122b-129) - -2.4 3.4 3.7 3.7 3.0 3.6 3.4

Nonrespiratory-nondigestive diseases- 32.9 39.3 43.2 44.5 38.1 41.8 44.4
Infectious and parasitic diseases (1-12, 14-

24, 26-29, 31, 32, 34144) 3 2.6 2.3 3.2 3.2 2.9 2.7 3. 1
Rheumatism, acute and chronic (58, 59).-- 3.8 4.1 5.5 4.1 4.6 4. 1 5.5
Neurasthenia and the like (part of 84d)- 1.1 2.0 1.7 1.8 1.4 1.9 2.0
Neuralgia, neuritis, sciatica (87b)-- 2.4 2.6 2.6 2.8 2.5 2. 7 3.1
Other diseases of nervous system (80-85,

87, except part of 84d, and 87b) 1.1 1.5 1.7 1. 7 1.4 1.6 1. 8
Diseases of heart and arteries, and nephri-

tis (90-9, 102,130-132) --5.2 7.4 7.7 7.9 6.5 7.6 7.4
Other diseases of genitourinary system

(133-138) - -- 2.5 2.7 3.1 3.4 2.8 3.1 3.2
Disesses of skin (151-153) --2.9 3.3 3.2 3.2 3.1 3.2 3.3
Diseases of organs of movement except

diseases of joints (156b) --2.7 2.8 3.5 3.6 3.1 3.2 3.6
All other diseases (45-57, 60-79, 88, 89, 100,

101, 103, 154, 155, 156a, 157, 162)-- 8.6 10.6 11.0 12.8 9.8 11.7 11.4
Ill-defined and unknown causes (200) 3.4 4.1 3.7 4.4 3.6 4.2 4.7

Average number ofmales -190,293 194,861 196, 772 191,812 193,533 193,336 1, 133,793

XIndustrial injuries and venereal diseases are not included.
2 Numbers in parentheses are disease title numbers from International List of Causes of Death, 1939.
3 Exclusve of influenza and grippe, respiratory tuberculosis, and venereal diseases.
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than 10 percent of all absences due to respiratory diseases each year
caused absence from work for more than 49 days, while more than one-
fourth of all absences due to digestive and nonrespiratory-nondigestive
diseases lasted more than 49 days. Among the four duration periods,
relatively least variation with cause is shown in percent of absences
lasting 15-28 days.

Male Absences, First and Second Quarters, 1948
Male frequency rates by cause are given in table 2 for the first

and second quarters of 1948 and 1947. Attention is particularly
directed to decreases in each quarter of 1948 in frequency of all sick-
ness and nonindustrial injuries, the group of respiratory diseases, and
influenza and grippe. For influenza and grippe, the 1948 first-quarter
rate is more than 25 percent below the first quarter rate for 1947,
the second-quarter frequency being less than half the corresponding
rate for 1947. For the group of respiratory diseases, and also for
influenza and grippe, rates for the first and second quarters of 1948
are the lowest first- and second-quarter rates yielded for these causes
in the 10 years, 1939-48.

REFERENCES
(1) Gafafer, W. M.: Sickness absenteeism among industrial workers, first and

second quarters of 1947. Pub. Health Rep. 62: 1773 (1947).
(2) : Sickness absenteeism among industrial workers, third and fourth

quarters of 1947. Trend of disabling morbidity, 1938-47. Pub. Health
Rep. 63: 689 (1948).

(3) - : Sickness absenteeism among male and female industrial workers,
1937-46, inclusive. Pub. Health Rep. 62: 1538 (1947). (Reprint No.
2817.)

(4) , Frasier, E. S., and Sitgreaves, R.: Studies on the Duration of Dis-
abling Sickness. VII. Duration table for specific causes of disability
among male workers. Pub. Health Rep. 63: 901 (1948). (Reprint No.
2873.)



A Knee Stanchion
By FREDERICK J. KRUEGER, Senor Surgen,

Public ealth Service*

Frequently the surgeon has to do knee surgery without enough
assistants to hold retractors, distract or distort the knee joint, or does
not bave a table that will break at the right time or place. Much
of this can be alleviated by a handy, simple, inexpensive knee stanchion.

t

A. ~~~~ 57VOJ8weNG, COPPER?
S~~. vgcw ~ JD. NO-Of VIEvi Of $TAt4CNIOH

The knee stanchion, illustrated above, can be made from three-
eighths or one-fourth inch copper tubing in any hospital plumbing shop
or machine shop. The specifications are on the illustration. These
can be varied according to the surgeon's needs. This stanchion is
light in weight, can be wrapped in double muslin and autoclaved
with the rest of the surgical instruments. It tarnishes a bit, but not
enough to prohibit its use. However, at a minimal charge it can be
plated by a local electro-plating shop if desired. It is so constructed
that no padding is necessary between leg and stanchion. The weight
of the leg and foot distract the joint nicely, as well as hold it solidly.

This apparatus has been found to be useful even with plenty of
assistants and table gadgets.

From the Department of Orthopedics, U. S. Marine Hospital, Staten Island, New York City.

(1498)



INCIDENCE OF DISEASE
No health department, State or local, can effectively prevent or control disease without

knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED OCTOBER 23, 1948

A net decline of 43 cases was recorded in the incidence of polio-
myelitis-from 1,122 last week to 1,079 currently-as compared with
976 cases for the corresponding week of 1946 (representing a decline
of 66 cases) and a 5-year (1943-47) median of 618. Of the 23 States
reporting 10 or more cases, 12 reported an aggregate increase of 143
and 11 showed a decrease of the same number. Reports of the 5
States showing an increase of more than 7 cases (aggregate increase,
113 cases) are as follows (last week's figures in parentheses): South
Dakota 121 (66), Iowa 79 (61), Michigan 39 (24), Ohio 52 (38),
Utah 13 (2). Since March 20, approximate average date of seasonal
low incidence, 22,244 cases have been reported, as compared with
21,195 for the same period in 1946 and a 5-year median of 11,066.
Of 1,756 cases of influenza reported (last week 2,010, 5-year median

1,510), 1,464 cases (83 percent) occurred in 3 States-Virginia 267
(last week 399), South Carolina 252 (last week 354), and Texas 945
(last week 962). For the corresponding week last year the same
States reported 1,422 cases (84 percent) of that week's total of 1,688.
The current total of 1,537 cases of measles and 6,761 cases reported

for the 7-week period since the approximate average date of seasonal
low incidence (week ended September 4, 1948) are above the figures
for the corresponding periods of the past 4 years but lower than those
of 1943 (2,096 and 9,241, respectively).
During the week, 1 case of psittacosis was reported, in California.
Deaths recorded during the week in 93 large cities in the United

States totaled 8,946, as compared with 8,675 and 8,739, respectively,
for the corresponding weeks of 1947 and 1946, and a 3-year (1945-47)
median of 8,739. The total for the year to date is 394,710, as com-
pared with 394,472 for the same period in 1947. Infant deaths totaled
700, as compared with 630 last week and a 3-year median of 702.
The cumulative figure is 28,636, as compared with 31,786 for the
same period last year.

(1499)
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FOREIGN REPORTS

CANADA

Provtinces-Communicable disease&-veek ended October 2, 1948.-
During the week ended October 2, 1948, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of Canada
as follows:

Prince~ov New Ont- an- l-British
Edward rioa|Brus- Onta- Mankatch Coium- Tot
Island Scotia wickbe rio toba ea berta biarToa

Chickenpox -12 - 19 75 35 25 32 92 290
Diphtheria - -6 4 1--- 11
Dysentery:

Amebic ---------1
Bacillary --- 2 ------2

Encephalitis, infectious ----- 1 2--- 3
German measles -- -1 7 2 1 6 17
Influenza -40 ---10 ----858
Measles -6 1 89 38 10 16 8 40 208
Meningitis, meningococ-
cus---- 2 -----2

Mumps- 3-- 25 51 28 16 9 15 147
Poiomyelitis- 2-- 2 27 7 10 16 1 65
Scarlet fever -1 1 41 21 7 2 7 80
Tuberculosis -5 14 79 32 15 7 30 182
Typhoidandpatyphoid
fever--------------------- ----7 2 ------------- 2 11

Undulant fever - -3 1 ----1 5
Venereal diseases:

Gonorrhea -10 16 147 79 26 16 44 67 405
Syphilis -4 16 54 19 5 8 7 13 126

Whooping oough- 3- 89 8 11 29 1- 141

JAPAN

Notifiable diseases-4 weeks ended September 25, 1948, and accu-
mulated totals for the year to date.-Certain notifiable diseases have
been reported in Japan as follows:

4 weeks ended Sept. Total reported for the
25,1948 year to date

Disease _ _ _ _ _ _ _ _ _

Cases Deaths Cases Deaths

Diphtheria- 804 56 11,250 1,008
Dysentery, unspecified -2,545 74 12,890 3,409
Encephalitis, Japanese "B" - 2,827 96 18,047 2,197

Gonorrhea -14,950 -174,278
Ifluenza -62 -- 2 504
Malaria -513 6 4,391 28
Measles ------ --------------- 920-- 4,875
Meningitis, epidemic - ---------- 171 44 1,787 435
Paratyphoid fever -311 14 2,355 111

Pneumonia -2,358 -- 94,663
Scarlet fever -151 3 2,058 27
Smallpox -1 27 1
Syphilis - ------------------------- 15,455 -- 166,577
Tuberculosis -33,418 -- 287,730
Typhoid fever- 1,013 143 7,326 875
Typhus fever - 4 -- 458 33
Whooping cough -4,738-- 42,381

I Includes suspeted cases.
NoTz.-The above fiues have been djusted to inlude delayed and corrected report&

(1502)
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MADAGASCAR

Notifiable di8ease8-Augwt 1948.-Notifiable diseases were reported
in Madagascar and Comoro Islands during August 1948 as follows:

August 1948

Disease Aliens Natives

Cases Deaths Cases Deaths

Beri-ben -0 0 1 0
Bilharmiasis -1 0 186 0
Cerebrospinal meningitis-0 0 43 17
Diphtheria -0 0 3 1
Dysentery:

Amebic - 6 0 2.51 6
Bacillary-0 0 5 0

Encephalitis, lethargic-0 0 1 0
Erysipelas- I 0 27 2
Influenza -35 0 8,742 101
Leprosy-0 0 55 0

Malari -455 4 37,688 221
Mesles -0 0 74 *0
Mumps -5 0 115 0
Plague-0 0 7 4
Pneumonia:

Broncho-0 0 428 67
Pneumococcic -5 0 856 158

Puerperal infection-0 0 4 2
Relapsing fever-1 0 0 0
Tuberculosis, pulmonary -3 0 105 18
Typhoid fever- 0 0 5 1
Whooping cough-0 0 75 1

NEW ZEALAND

Notifiable diseases-5 week8 ended October 2, 1948.-During the 5
weeks ended October 2, 1948, certain notifiable diseases were reported
in New Zealand as follows:

Disease Cases Deaths Disease Cases Deaths

Cerebrospinal meningitis-- 12 1 Malaria- 2
Diphtheria --11-- Poliomyelitis -156 7
Dysentery: Puerperal fever- 3
Amebic - -10 -- Scarlet fever -114
Bacillary - -16-- Tetanus - ------------ 2

Erysipelas --13 -- Trachoma- 2
Food poisoning -- -Tuberculosis (all forms) 23771
Influenza- ------------ 2 2 Typhoid fever- 6
Lethargic encephalitis- . 1 1 Undulant fever- 5

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

Note.-The following reports include only items of unusual incidence or of special interest and the occur-
rence of these diseases, except yellow fever, in localities which had not recently reported cases. All reports
of yellow fever are published currently.
A table showing the accumulated figures for these diseases for the year to date is publshed in the PUBLIC

hEZALTH REPORTS for the last Friday in each month.

Cholera

India.-During the month of August 1948, 26,488 cases of cholera
were reported in India. During the 2 weeks ended October 2, 204
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cases with 34 deaths were reported in Madras, 86 cases with 24 deaths
in Calcutta, and 10 cases with 9 deaths in Cuddalore.

Plague

lndia-Bombay.-During the period October 3-9 a case of plague
was reported in the city of Bombay.

Union of South .4frica.-During the period September 19-25, a
case of plague was reported in a native in the Queenstown District,
Cape Province.
Chirna-Hsiakuan.-On October 15, 1948, an outbreak of plague

was reported in Hsiakwan, 420 kilometers west of K g, on the
Burma Road.1 Later information dated October 22 reports 22 cases
with 9 deaths in Hsiakwan.

Smallpox

Argentina-Buenos Aires.-During the week ended September 19,
1948, 1 case of smallpox was reported in the port of Buenos Aires.

British East Africa.-During the period September 20-26, 1948,
60 cases of smallpox with 2 deaths were reported in Nyasaland, of
which 18 cases 1 death occurred in Blantyre, 13 cases in Cholo, and
19 cases 1 death in Dedza. During the week ended September 11,
33 cases with 6 deaths were reported in Fort Johnson. During the
2 weeks ended September 11, 84 cases with 14 deaths were reported in
Tanganvika (including delayed reports).
Colombia.-During the month of September 1948, 12 cases of small-

pox were reported in the city of Medellin, and for the week ended
October 3, 4 cases were reported in Cartagena.
Ecuador.-During the week ended October 2, 1948, 15 cases of

smallpox (alastrim) were reported in Guayaquil.
Egypt-Alexandria.-During the week ended September 30, 1948,

1 case of smallpox was reported in Alexandria.
Iraq-Basra.-During the week ended October 9, 1 case of smallpox

with 1 death was reported in Basra.
Libya-Tripoli.-During the week ended October 2, 1948, 4 cases

of smallpox were reported in Tripoli.
Syria.-During the week ended September 23, 1948, 9 cases of

smallpox were reported in Syria.

lyphus Fover

Brazil-Porto Alegre.-During the week ended September 18, 1948,
1 case of typhus fever was reported in Porto Alegre.
I See Puu. HEALTH Rzr., Nov. 5, 194.
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Cartada-Toronto.-During the week ended October 15, 1948, 1 case
of murine typhus fever was reported in Toronto.
Colombia-Medellin.-During the month of September 1948, 26

cases of typhus fever with 1 death were reported in.Medellin.
Libya-Tripoli.-During the week ended October 2, 1948, 4 cases

of typhus fever were reported in Tripoli.
Unizon of South Africa-Johannesburg.-During the week ended

September 11, 1948, 2 cases of murine tvphus fever were reported in
Johannesburg.

Yellow Fever

British Guiana.-During the week ended September 14 a confirmed
fatal case of yellow fever was reported in British Guiana, with onset
on September 7. The locality of infection was stated to be a lumber
camp in the forested interior area 60 miles up the Berbice River from
Kwakwani.

DEATHS DURING WEEK ENDED OCTOBER 16, 1948
[From the Weekly Mortality Index, issued by the National Office of Vital Statistics]

Week ended Correspond.
October 16, ing week,

1948 1947

Data for 93 large cities of the United States:
Total deaths -8,498 8,780
Median for 3 prior years -8,780
Total deaths, first 42 weeks of year 385,764 385, 797
Deaths under 1 year of age -630 703
Median for 3 prior years -703
Deaths under 1 year of age, first 42 weeks of year -27,936 31, 084

Data from industrial insurance companies:
Policies in force- 70,832, 898 67, 088, 351
Number of death claims -9,292 8,975
Death claims per 1,000 policies in force, annual rate -6. 9 7.0
Death claims per 1,000 policies, first 42 weeks of year, annual rate 9.39.2
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Regular Cerps Applntments
For Milk and Feed Sanitariaus

Milk and food specialists will have the opportunity in the near
future to take competititive examinations for appointments in the
Regular Corps of the Public Health Service in the grades of assistant
sanitarian (lst lieutenant) and senior assistant sanitarian (captain).

Regular Corps appointments are permanent. Assignments to duty
are made with consideration of the officer's preferences, abilities and
experience.

Assistant sanitarians with dependents receive an entrance pay (with-
out benefits) of $3,811 a year; senior assistant sanitarians, $4,489.
Through promotions made at regular intervals they may attain the
full grade of sanitarian, corresponding to the rank of major at $5,822
to $7,981 a year.

Promotion to the senior grade (lieutenant colonel) and to the direc-
tor grade (colonel) is by selection. Retirement pay for the director
grade after 30 years' service or at the age of 64 is $4,950 a year. Full
medical care, including disability retirement at three-fourths base and
longevity pay, as well as 30 days annual leave with pay, are provided.
An applicant for the assistant grade must (1) be a citizen of the

United States at least 21 years of age, (2) have a bachelor's degree
from a school of recognized standing in one or more fields in the biolog-
ical1 chemical, or physical science which, in the opinion of the Exam-
ining Board, is related to milk and food sanitation, (3) have a master's
degree from an approved school in public health or in a science listed
in (2) above, and (4) have had at least 7 years of educational (exclusive
of high school) and professional training and experience, including at
least 1 year of experience which, in the opinion of the Examining
Board, would qualify the candidate to perform the duties of an officer
in the special field.
An applicant for the senior assistant grade must meet the above

requirements (1), (2), (3), and in addition must have had at least 10
years of educational (exclusive of high school) and professional train-
ing and experience.
Each applicant will receive (1) physical examination by a medical

officer of the Public Health Service, (2) a written examination in the
fields of bacteriology, chemistry, physics, epidemiology, administra-
tion, and their relation to environmental sanitation in general and to
milk and food control in particular, and (3) an oral interview by a
Board of Commissioned Officers.

Application forms and additiontl information may be obtained from
the Surgeon General, Public Health Service, Washington 25, D. C.
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