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An Animal Disease Reporting Program  
for Indiana

John H. Scruggs, Veterinarian*
L . O t is  Emik, S c ie n t is t  (R)**

There is  a rapid awakening throughout the United 
S tates to a need for adequate reporting of communi­
cable d iseases  in anim als, particularly  those 
d isea se s  which may be transm itted to man. Several 
S tates now have system s for reporting and are 
working to improve their system s by solving the 
problems which they have encountered.

The Indiana program is  being developed to im­
prove methods of reporting by the veterinarian , to 
in itia te  an organized procedure for handling the 
data , to provide regular reports to the veterinarian 
and other in terested  p a rtie s , and finally to render, 
or a s s is t  in rendering, ind icated  se rv ices  in com­
municable d isea se  control based on the information 
gained from the reporting. The su ccess  of such 
a program depends upon the en thusiastic  coopera­
tion of the veterinary p ro fession , the State health  
departm ent, the State departm ent of agriculture, 
the chief State livestock san ita ry  o ffic ia ls , other 
in terested  agencies, and the farmer or other owner 
of a iim als.

The ten tative program w as submitted to the 
Indiana veterinary profession through the medium of 
local m eetings in the nine veterinary d is tr ic ts  of 
the S ta te . Each d is tric t voted to participate in and 
to support such a program. It was presented at 
jo in t m eetings of county m edical so c ie tie s  and 
veterinarians in conjunction with the development 
of local rab ies control programs. Subsequent to 
talks on the d iagnosis and therapy of rab ies in 
man and anim als, the need for more accurate in­
formation on rab ies in anim als, esp ec ia lly  c lin ical 
c a se s , was shown. The possib le  value of sim ilar 
information for other d ise a se s  of animals was d is­
cussed . M ethods were dem onstrated for the prep­
aration of s p e c i m e n s  for m a i l i n g  and their 
subsequent laboratory confirmation for rab ies .

A Veterinary D isease Report Form has been 
designed for use  by Indiana veterinarians in such 
reporting. The top half of the obverse side  and the 
bottom half of the reverse side of this form are

♦ V e te r in a r y  P u b l i c  H e a l th  S e r v i c e s ,  C D C .
♦ ♦ E p id e m io lo g ic  S e r v i c e s ,  C D C .

shown in figure 1. A ddresses of veterinarians are 
printed by addressograph plate  on the reverse  side 
of both the top half and the bottom half. Code num­
bers for machine tabulation have been incorporated 
in the p la te  to denote the reporting veterinarian , 
the city or county, a id  the State. The date denot­
ing the end of the reporting period will a lso  be 
s t a m p e d  on the card before i t  is  sen t to the 
veterinarian.

T h is card w ill be mailed to the veterinarian  near 
the end of each reporting period. It will appear on 
h is  desk as current busin ess  mail at the appro­
priate time. Very few m inutes will be required to 
fill in the desired  information, sign the card, and 
drop the bottom half in the outgoing m ail. T h is 
form does no t provide information concerning the 
identification  of the animal or its  owner, but where 
d ise a se s  are not p resen t in eqizootic proportions, 
th is  information would be of questionable value . 
When d isease s  do occur in sign ifican t numbers 
and control m easures or investigations are to  be 
in stig a ted , the veterinarian w ill be contacted to 
confirm the number of c a se s  and estab lish  their 
p rec ise  location, their ow nership, and re la ted  
information.

T h is method for the collection of data provides 
a m easure of the com pleteness o f  reporting and 
should lead to the compilation of data  which will 
be comparable between areas and time in tervals. 
Perfection  cannot be expected overnight. Useful 
information concerning the re la tive  incidence and 
prevalence of the most common d ise a se s  may be 
an tic ipated  at an early s tage . T his is  a voluntary 
program. The re su lts , through the medium of re­
ports to the veterinarians and the provision of ajd 
in epizootic control, must justify  the program to 
all concerned.

Some additional S tates are in terested  in develop­
ing programs for the reporting of animal d ise a se s , 
especially  those d ise a se s  which may be transm itted 
to man. The defense im plications of such a program 
provide additional incentive for its  establishm ent 
in key S tates throughout the United S ta tes. The
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unified cooperation of professional, S tate, and estab lishm ent of such p ro -a m s , and their su c c e s s
federal organizations w ill be prerequ isite  to the w ill be measured by the serv ices rendered.

F ig u r e  1
PORTIONS OF THE NEWLY DESIGNED VETERINARY DISEASE REFORT FORM

( t o p  h a l f ,  o b v e r s e  s i d e )

VETERINARY MORBIDITY REPORT

A ll  d i s e a s e s  o f  a n im a ls  which can  be t r a n s m i t t e d  t o  man may become o f  ep id em ic  o r  
e p i z o o t i c  i n p o r t a n c e  u n der  t h e  r i g h t  c i r c u m s t a n c e s .  Those d i s e a s e s  c o n s i d e r e d  most 
l i k e l y  to  o c c u r  have  b een  l i s t e d .  You may have  o c c a s i o n  to  r e p o r t  o t h e r s  s u c h  as:  

r in g w o rm  p s i t t a c o s i s
t r i c h i n o s i s  g l a n d e r s
i n f e c t i o u s  m a s t i t i s  t u l a r e m i a
s w in e  i n f l u e n z a
b r u c e l l o s i s  and tu b e r c u l o s i s  in  an im als  o th e r  th an  c a t t l e  

E x t r a  space has been p ro v id ed  fo r  t h i s  pu rpose .

Your v o lu n t a r y  c o o p e r a t io n  i s  needed .  T h is  form h as  been d e s ig n e d  to  c o n s e r v e  your 
tim e and e f f o r t .  I t s  com ple tion  and prompt r e t u r n  w i l l  be g r e a t l y  a p p re c i a te d .

( b o t t o m  h a l f ,  r e v e r s e  s i d e )

ANIMAL 0ISEASS: REPORT

E n t e r e d  i n  t h e  a p p r o p r i a t e  s q u a r e s  a r e  t h e  num bers  o f  c a s e s  o f  a n im a l  d i s e a s e s  
t r a n s m i s s i b l e  to  man p e r s o n a l l y  o b s e r v e d  by me d u r i n g  t h e  r e p o r t i n g  p e r i o d
e n d in g

D.V.M.
( s ig n a tu r e )

John  R. Dae, D. V. M. 
12 High S t r e e t  
B ro w n sv ille , In d ia n a

124-002-13

D ise a s e s Swine C a t t l e Sheep Morses Dogs P o u l t r y

R ab ies ,  c l i n i c a l
E ry s ip e la s
L e p to s p i r o s i s
Encephalom yeli t i s
Anthrax
O the rs
O the rs

PLEASE SIGN AND RETURN THIS CARD PROMPTLY EVEN THOUGH YOU HAVE NO DISEASES TO 
REPORT.

2

Courtesy of the David J. Sencer CDC Museum



The Complement Fixation Test
E lizab eth  I. P arsons*

The use of the complement fixation reaction  in 
the diagnosis of d isease  was first introduced by 
Bordet and Gengou in 1901. With serum s from indi­
v iduals su spec ted  of having typhoid fever, combined 
with typhoid an tigens, they were able to demon­
stra te  positive fixation of complement in  ca se s  of 
typhoid fever. Since that time the complement fix­
ation reaction has been w idely used as an aid in 
the d iagnosis of b ac te ria l, v ira l, pa rasitic , fungal, 
and r ick e tts ia l d isea se s .

While the te s t  is  re la tively  simple to carry out, 
the technique is som ewhat more com plicated than 
those of the agglutination or precip itation te s ts  
and, as a re su lt, are more su b jec t to  error. The 
following reagents are used: (1) sp ec ific  antigen, 
e ither in suspension or in a  soluble sta te ; (2) heat- 
stab le  antibody (patien t’s  serum); (3) complement 
(fresh serum from normal anim als, usually the 
guinea pig); (4) sen s itiz ed  red  ce lls  (sheep or 
human hemolytic system s are usually  used). All 
reagen ts must be carefully te s ted  for hemolytic and 
anticomplementary ac tiv ity  and the amounts to be 
used must be c a r e f u l l y  ad justed . The proper 
controls should alw ays be included.

The te s t  is performed in two phases  involving 
two different reac tions. The first phase  co n sis ts  
of an antigen-antibody mixture to which complement 
is  added. Complement w ill not be “ fixed in the 
presence of either antigen or antibody alone, or in 
the mixture if the antigen and antibody are not 
specifica lly  re la ted  and, therefore, do not combine. 
If an antigen and its  specific  antibody are presen t, 
they will combine and the complement w ill be 
anchored to the combination and removed from the 
solu tion . F ixation may take p lace a t 37° C. for 
1 hour, a t room tem perature for sev e ra l hours, or 
a t ice-box temperature overnight« Procedures using  
ice-box tem perature are considered m ost sen sitiv e  
as a ru le. In determ ining the exact temperature and 
time for fixation , the rapid deterioration of comple­
ment a t the higher tem peratures must be taken into 
consideration.

The exact mechanism of the combination of com­
plement with antigen-antibody mixtures is  not 
known. Presum ably, an invisib le precipitin  reaction

♦ L a b o r a to r y  S e r v ic e s ,  C D C .

occurs between antigen and antibody. Experim ents 
have shown that the rate and degree of combination 
of complement depend on the s ize  of the p artic les 
present; and i t  is  probable that the physica l s ta te  
of the s u r f a c e s  of the p a r t i c l e s  a lso  is  of 
importance.

Since the p a rtic le s , or p rec ip ita te , formed by the 
antigen-antibody combination on which complement 
is absorbed are inv isib le  to the naked eye , and 
s in ce  fixation of complement is  not seen , an indi­
cator m ust be added to dem onstrate the presence 
or absence of free (unfixed) complement. For this 
purpose a hem olytic system  (sen sitized  cells) is  
used. Addition of the ce lls  constitu tes the second 
phase of the te s t . The mixtures are held  for 1 hour 
a t 37° C . If complement has been fixed by the 
sp ec ific  antigen-antibody c o m b i n a t i o n ,  no 
hem olysis will re su lt during incubation; if comple­
ment is  left free, hem olysis w ill re su lt. The former 
is a positive reaction , while the la tte r is  a nega­
tive reac tion . Some serum s show partia l or incom­
p le te  fixation of complement, which resu lts  in 
p artia l hem olysis after addition of the sen sitized  
c e lls .

The complement fixation reaction  for the diag­
nosis of syph ilis  was f irs t introduced by W asser­
mann in 1906. He used ex trac ts  of the livers of 
stillborn  infants as an tigen , s in ce  large numbers 
of sp irochaetes were presen t and it  w as im possibl e 
to  grow the spirochaete in a rtific ia l m edia. I t was 
la te r found that ex tracts of normal livers and other 
organs gave equally good re su lts . For many years 
an alcoholic ex tract of the  lipoids of beef hearts  
has been generally used  a s  antigen for th is  te s t. 
Therefore, the W a s s e r m a n n  reaction is  not 
b asica lly  an application  of the principle of the 
fixation of complement by a specific  antigen- 
antibody combination. I t  may be regarded a s  an 
application  of th is  technique to the detec tion  of 
the reaction  between the lipoid ‘‘antigen and the 
“ reagin”  in  syphilitic  serum. It is  not .known 
whether the  syphilitic  “ reag in”  is a true antibody, 
but experim ents have shown that i t  definitely  
combines with the lipoid “ an tig en .’ I t is  entirely  
d is tin c t from the Treponema immobilizing sub­
s tan ce , which appears to bear a  definite and speci­
fic re la tion  to immunity to syph ilis .
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While the use of the Wassermann reaction  in the 
d iagnosis of syph ilis  has been largely  rep laced  by 
various types of flocculation te s ts ,  the principle 
of complement fixation is  now w idely used in the

d iagnosis  of such d ise a se s  a s  the p s itta c o s is  
group of v i r u s e s ,  lymphogranuloma venerum, 
murine and epidemic typhus, Q fever, am eb iasis , 
h istop lasm osis, and some others.

Community Fly Control Operations 

Oklahoma, 1950
C . Heard F ield*  and Melvin E . Griffith, S c ien tist  (R)**

From a sm all beginning in 1949, when severa l 
cooperative community fly control in sec tic id a l 
p ro jects were operated in Oklahoma, a comprehen­
sive  over-all plan of promotion and operations 
h as been developed. In the conception of a plan 
for State-wide developm ent of these  ac tiv itie s , 
promotional p o lic ie s  have been based upon a 
re a lis tic  accep tance of public in te rest in the 
spec tacu la r nature of in sec tic id a l control. T h is  
in te rest has been deliberately  fostered as a d irec t 
means of focusing attention  on community and 
individual prem ises environmental conditions. 
Spot maps indicating  number of fly a ttrac tan ts 
and breeding sources found in reconnaissance 
san itary  surveys have been effectively  used in 
promotion of prem ises san ita tion  and improvements 
in garbage collection  and d isposal.

FLY CONTROL TRAINING COURSE
L ocal health  departm ents were se lec ted  as the 

logical agency for handling detailed  promotion 
and techn ica l supervision of local operational 
a c tiv itie s . In order to develop the in te rest of 
local health  departm ent san ita tion  personnel, 
and to better qualify them for technical direction 
of proposed local a c tiv itie s , a F ly  Control T rain­
ing Course w as organized with the cooperation 
of T raining Services H eadquarters, CDC, and The 
School of Public H ealth, University of Oklahoma. 
The course was conducted a t the Extension Study 
C enter, U niversity of Oklahoma, Norman, O k la ., 
May 8-11, 1950. Approximately 50 certifica tes

♦ C D C  F l y  C o n tr o l  P r o j e c t ,  P h o e n ix ,  A r iz .  F o r m e r ly  C D C  
A c t i v i t i e s ,  O k la h o m a , O k la h o m a  C i t y ,  O k la .

* * D iv is io n  o f  I n t e r n a t i o n a l  H e a l th .  F o r m e r ly  S ta t e  C D C  
E n to m o lo g i s t ,  O k la h o m a .

were issued for attendance a t the training course. 
T hese  included, in addition to county san ita rian s , 
one san itary  engineer from the State Department of 
H ealth , s ix  studen ts from the U niversity School 
of Public H ealth , two r e p r e s e n t a t i v e s  from 
A rkansas CDC A ctiv ities , and one county health  
officer.

1950 FLY CONTROL OPERATIONS
F u ll-sca le  developm ent of p l a n n e d  1950 

operations was somewhat com plicated by excessive  
ra in fall during July and August. It was an tic ipated  
tha t chem ical in sec tic id a l operations would not 
begin until the la tte r part of June or until early  
July when equipment would be availab le  from 
t h e  DDT Malaria E radication  residua l spray 
program. Approximately 20 towns were either 
operating or in the process of beginning operations 
a t  the close of the f isca l year. O fficial w eather 
reports showed 23 days of ra infall during Ju ly , and 
th ese  general ra ins continued into August. T h is 
unseasonable weather not only interfered with 
operating projects but a lso  served to reduce fly 
populations so  that much of the need for ex ten­
sive chemical in sec tic id a l operations was obviated.

D espite these  d ifficu lties, a su ffic ien t number 
of projects were operated to gain experience and 
develop refinem ents of procedure to formulate more 
com prehensive p lans for full future projection of 
the ac tiv ity  on a State-wide b as is .

PROMOTIONAL PROCEDURES
An outstanding factor in formulating promotional 

plans for th is activ ity  has b e e n  the lack of 
n ecessity  for developing p u b l i c  in te rest and 
demand. R ather, the problem has been to channel 
ex isting  in te rest in chemical control into public
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interest in the correction of community environmen­
tal conditions that create the fly problem.

The two most effective methods of developing 
this public interest in community environmental 
sanitation have been as follows: (1) a sanitary 
reconnaissance survey to obtain sta tistica l data 
on the number of fly attractants and breeding 
sources, garbage storage, and collection and 
disposal practices; and (2) use of an organized 
series of color slid es  s h o w i n g  actual local 
conditions favorable for fly breeding.
SANITARY RECONNAISSANCE SURVEY

The sanitary reconnaissance s u r v e y  was 
designed to obtain basic information for both 
promotion and future operational activ ities. The 
Garbage and Refuse D isposal Report form devised  
by CDC Typhus Control S e c t i o n  is  used for 
recording garbage collection and disposal data. 
A coded record form devised by the State CDC 
Entomologist (figure 1) is used to record all data 
on fly attractants and breeding places in each 
block. Data thus accumulated are tabulated and 
used for local publicity and preparing maps for 
use in talks before local o f f i c i a l s  and civic  
groups.

The local health department is  furnished with 
an analysis of inadequacies of community garbage 
storage, collection, and disposal practices, and 
a lso  with specific  recommendations for corrections 
and improvements.

In o r d e r  to simplify mapping procedure, the 
best locally available map is utilized. The city 
is  subdivided into zones, taking advantage of 
existing ward divisions where p ossib le . Zone 
lines are drawn to group blocks of similar socio­
economic conditions. Data on fly attractants and 
breeding situations are used for classify ing blocks 
according to their potential fly infestation. Colored 
cellu lose tape is used to graphically show these  
block classifications on the map.
ORGANIZED SERIES OF COLOR SLIDES

A promotional technique, developed by one of 
the county sanitarians, which was widely adopted 
and effectively used by a number of local health  
departments was an organized series of color 
slid es  showing actual local conditions. Such 
series are usually organized to show outstanding 
conditions of which the community is justifiably 
proud, s u c h  as modem public buildings, fire 
departments, street equipment, and high class  
residential areas. This is  followed by the “ other 
side of the picture” showing open garbage dumps, 
inadequate garbage collection equipment, open 
garbage containers, slum areas, and stock barns.

These slid es with appropriate running comments 
are shown to c iv ic , church, and official groups. 
The plan is  being rounded out by sets  of slid es  
furnished by CDC Headquarters showing sanitary 
landfill operations« These latter se ts  w ill be 
circulated by the State Central Office to supple-

F ig u r e  1
FIELD RECORD OF FLY ATTRACTANTS AND BREEDING PLACES

Ward or Zone_ .C ity . I n s p e c to r D ate.

Temperature Range. P r e c ip ita t io n . Wind

B lo ck P la c e
10 20

A ttr a c ta n t
30 40 50 60

C o n d it io n s
70 80 90

Time F ly
Count

N o tes

PLACE -  10. O u tsid e : 1 1 .  S t r e e t  o r  a l l e y ;  1 2 .  D i t c h  o r  d r a i n ;  1 3 .  Y a r d ;  1 4 .  A n i m a l  p e n ;  1 5 .  O t h e r .
20. In sid e: 2 1 .  P r i v y ;  2 2 .  A n i m a l  s h e l t e r ;  2 3 .  R e s i d e n c e ;  24. B u s i n e s s  b u i l d i n g ;  2 5 .  O t h e r .  

ATTRACTANT -  30. E xcreta: 3 1 .  H uma n;  32. H o r s e - m u l e ;  33. Cow; 34. F o w l ;  35. O t h e r .  «SB. Garbage: 41.  
M i x e d ;  4 2 .  V e g e t a b l e ;  4 3 .  A n i m a l ;  4 4 .  D i s h  w a t e r ;  4 5 .  O t h e r .  50 . R efuse: 5 1 .  M i x e d ;  5 2 .  M a n u f a c ­
t u r e d ’ ( p a p e r s ,  b o x e s ,  c a n s ,  b o t t l e s ) ;  53. N a t u r a l  ( g r a s s ,  l e a v e s ,  b r u s h ) ;  5 4 .  D e a d  a n i m a l ;  55 .  O t h e r .  
60. Commercial W astes: 6 1 .  S l a u g h t e r h o u s e ;  6 2 .  C a n n e r y ;  6 3 .  G r a i n  m i l l ;  6 4 .  B r e w e r y ;  6 5 .  O t h e r .

CONDI TI ONS -  70. Amount: 7 1. B u s h e l  o r  l e s s ;  7 2 .  B u s h e l  t o  b a r r e l ;  7 3. B a r r e l  o r  » o r e .  80. Accumu­
la t io n s :  8 1 .  S c a t t e r e d ;  8 2 .  P i l e ;  8 3 .  O p e n  c o n t a i n e r ;  90. Decay: 9 1 .  F r e s h ;  9 2 .  S t a l e ;  9 3 .  P u t r e f i e d .

I n d i c a t e  1 T y p e  o f  p la c e , 1 t y p e  o f  a ttr a c ta n t , a l l  3 c o n d it io n s  f o r  e a c h  e n t r y .

Ok l a h o ma  S t a t e  D e p a r t m e n t  o f  H e a l t h ,  B u r e a u  o f  S a n i t a r y  E n g i n e e r  i n g ,  CDC A c t i v i t i e s .
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ment local s lide  se rie s .
SANITATION ADVISORY COUNCILS

An outstanding example of effective use of 
two basic  promotional plans to develop community 
in te rest and backing for a fly control program 
was the organization of a permanent Sanitary 
Advisory Council composed of rep resen ta tives 
of civic c lubs, the PTA, and other civic-minded 
groups in Wewoka (Seminole County). The County 
Sanitarian firs t requested  each c i v i c  organi­
zation  to name a represen tative to work with him 
a s  an informal F ly  Control C o m m i t t e e .  The 
original idea for th is group was to organize a 
“ speakers bureau”  for d issem inating  information 
collected  in the sanitary  reconnaissance survey. 
Group d iscu ss io n s  of the local san ita tion  problems 
aroused such  keen in terest among those p artic ­
ipating  th a t i t  resu lted  in a permanent organization 
to ac t in an a d v i s o r y  capacity  to the County 
Sanitarian . The effec tiveness of th is in fluentia l 
group no doubt w ill r e s u l t  in organization of 
sim ilar groups throughout the State.
FINANCING LOCAL OPERATIONS

Under the somewhat unusual tax  structure of 
Oklahoma, a constitu tional lim itation of 15 m ills 
has been placed on ad valorem taxes that may be 
levied w ithin each county. T h is lim itation includes 
ad valorem taxes for a ll purposes, including the 
c itie s  and schools in the county. C onsequently , 
incorporated c itie s  and towns are forced to depend 
alm ost entirely  for revenue on m unicipally owned 
u tilitie s  and lev ies for sp ec ia l purposes such  as 
garbage collection  fees and sew er fees . T h is 
s itua tion  h as , somewhat paradoxically, greatly 
sim plified local financing of fly control operations, 
a s  w ell a s  furnished a precedent for additional 
financing of improvements to garbage co llection  
and d isposa l sy stem s. The majority of the pro jects 
are being financed from sp ec ia l charges added to 
the water b ill or sp ec ia l lev ies in the garbage 
co llection  fees  to include F ly  Control O perations.

In order to a s s is t  some of the communities in 
their original financing, the State Department of 
Health s e t  up a revolving fund for purchase of 
c h e m i c a l s  for re sa le  to local communities. 
Approximately $8,500.00 worth of chem icals were 
supplied through th is  revolving fund. Equipm ent 
m aintenance and sp ec ia l techn ica l supervision 
fmmished for local programs were financed by 
a per diem m aintenance c h a r g e  for the use of 
veh ic les and e q u i p m e n t .  Under th is  operation 
p lan, the entire co s t of the program is locally  
financed except for over-all technical supervision

by State Office CDC personnel.

CDC P R O M O T I O N A L  AND TECHNICAL 
GUIDANCE

Over-all planning, program development, and 
techn ica l consultation service have been supplied 
by State Office CDC personnel. D istric t CDC 
supervisors cooperated with local health depart­
ments in program promotion and in crew training 
and techn ica l supervision of local programs. Two 
of the d is tr ic t superv isors were discontinued 
pn CDC pay roll by reduction in force on June 
30, 1950. T hese  two superv isors were retained 
on State pay ro ll through September and continued 
the same a c tiv itie s . CDC veh icles and equipment 
were used on a loan b as is  by local communities. 
Approximately 400 d a y s ' ac tu a l operational use 
was made of th is  equipment.

Tables 1 and 2 show detailed  data on operations 
in which CDC personnel actively  partic ipated  
in a techn ica l or promotional capacity .

L ocal financing of the pro jects naturally  in­
volves a much greater degree of local autonomy 
than would ex is t where considerable State or 
Federa l financial participation  is involved. Wide 
varia tions in local operations evident in tab les  
1 and 2 are inherent in the plan of operations. 
In some communities minimum chemical treatm ents 
were used, w h i l e  in other communities local 
officials in s is ted  on considerably more prem ises 
treatm ent than would have been necessary . T h is 
situation  w ill, no doubt, be gradually improved 
a s  local officials gain more experience.

STANDARD R E C O M M E N D A T I O N S  FO R  
INSECTICIDA L TREATM ENTS

Widespread use of DDT in 1948 and 1949 had 
resu lted  in marked DDT re s is tan ce  in the fly 
populations of Oklahoma, e s p e c i a l l y  in the 
Southeastern c o u n t i e s  where CDC Malaria 
E radication  A ctiv ities were concentrated. Chlordan 
residual treatm ent was effectively  used on severa l 
of the 1949 cooperative community fly control 
projects where D D T -resistan t s tra in s  of flie s  
were presen t. C onsequently, CDC recommendations 
lor chlordan formulations were adopted as standard 
r e c o m m e n d a t i o n s  for 1950 operations. All 
communities, except as noted in t a b l e  1 used 
2 lA percent chlordan so lu tions or em ulsions for 
space spraying. R esidual spray treatm ents were 
1% percent em ulsion, applied with 5004 “ T e e je t”  
nozzle a t 40 p .s . i .  (100 m g/sq. ft.).
EQUIPM ENT

According to  b est a v a i l a b l e  information,
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T a b l e  1

CHLORDAN SPACE SPRAYING*
T o t a l P e r  B leck

Type B l e e k s G a llo n s M an-hours S a l io n s Man-h o iirs

Community E q u ip m en t T r e a t e d S o lu t io n L abor C o n c e n tra te L abor

N orm an’"* U F A 12 ,744 7 ,450 448 0 .5 8 0 0 .0 3 5

Lawton*** TIFA 1 ,983 1 ,835 109 0 .9 2 5 0 .0 5 5

H o b a r t TIFA 850 1,600 193 1.880 0. 230

S n y d e r E x h a u s t  Gen. 160 200 38 1. 250 0 .2 4 0

Loneway E x h a u s t  Gen. 50 85 24 1. 700 0 . 480

Muskogee Law re  nc e 1 ,065 3,988 432 3.740 0 .4 0 5

M c A le s te r TIFA 1 ,6 9 1 2, 565 218 1. 510 0 . 130
S h aw nee t TIFA 3, 527 4 ,788 480 1. 360 0 . 136

S t a t e  T o t a l 22,070 2 2 , 5 1 1 1 ,942 1 .020 0 .0 8 8

‘ A l l e y  f o g g i n g  w«3 c a r r i e d  o u t  i n  t h e  f o l l o w i n g  com m u n i t i e s  u s i n g  CDC u e h i c l e s  
e q u i p p e d  w i t h  e x h a u s t  a e r o s o l  g e n e r a t o r s :  A t o k a ,  Blaisa® C o u nt y  (7  C o m m u n i t i e s ) ,  Hugo,
H e « ? e a « r ,  I d a b e l ,  B r o k e n  Bow, H a i l e y v i l l e ,  A n t l e r s ,  Wewok®, and T u l s a  County ( 5  c o r a u a -  
i t i e s ) .  R e p o r t s  f o r  c i t y  o f  T u l s a  w e r e  i n c o m p l e t e  and n o t  i n c l u d e d  i n  t h i s  r e p o r t .

♦•Norman u s e d  DDT-c h l o r d a n - d i e » e 1 s o l u t i o n  ( s t r e n g t h  n ot  r e p o r t e d ) .   ̂ _
• • • L a w t o n  u se d  25 p e r c e n t  DDT-2 p e r c e n t  p y r e t h r i n a  c o n c e n t r a t e  d i l u t e d  6 t o  1 i n  d i e s e l  
fue  1.

t S ha w n e e  u s e d  5 p e r c e n t  D D T - d i e s e l  s o l u t i o n .

T a b l e  2

CHLORDAN RESIDUAL SPRAYING

Community
No. V e h ic le s P re m ise s

T re a te d

G a l lo n s
40%
C o n c e n tra te

Man-hours
Local
Labor

P er P rem ises
S alSons 
Chemical

Man-hours
LaborCDC Local

Atoka 1 964 116 360 0. 120 0 . 373

B la i n e  County* 1 1,825 110 380 0.055 0.208
Durant** 1 1 880 62 336 0.070 0 .381

Hugo** 1,912 175 728 0.090 0. 380
H obart 1 280 47 111 0. 170 0.396

Heavemer 1 1,300 194 5S9 o. iso 0.430

T a l i h i n a 1 220 70 167 0.318 0.759

Idabel*® 1 1,875 80 454 0.043 0.242

Broken Bow** 1 551 26 200 0.047 0 .363
Checotah 1 240 22 96 0.092 0.400
E u fau la 1 815 66 430 0.081 0.527

Okfuskee County*** 1 422 80 376 0.190 0.890

McAlester** 1 740 33 159 0.044 0.215

Quinton 1 313 44 208 0. 140 0.664

Krebs 1 507 80 419 0. 160 0.826

H a i l e y v i l l e 1 350 54 244 0.154 0.697

S t u a r t 1 133 20 72 0.150 0 . 540

A n t le r s 1 1,287 103 448 0.080 0.348

Wewoka* * 2 1,833 112 458 0.060 0.250

T u ls a  Countyt 1 1,955 75 642 0.040 0.328

Sand S p r in g s 1 2,205 100 622 0.045 0. 282

S t a t e  T o ta l 20 , 607 1,669 7,469 0.080 0. 362

• B l a i n e  County  -  7 c o m a u n i t i e s .
• • S a n i t a r y  s u r r e y  Bade p r i o r  to  s p r a y  o p e r a t i o n s .  

• • • O k f u s k e e  County  -  Rural  p r e c i s e  s p r a y i n g .  
t T u l s a  County -  5 c o m mu n i t i e s .
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approximately 25 Oklahoma communities owned 
and operated space spray equipment for fly control 
during 1950. Only those operations directed by 
local health d e p a r t m e n t s  on the State-wide 
Community F ly  Control Program are included in 
this report.

Practically a ll communities operating residual 
spray programs utilized the CDC trucks equipped 
with constant pressure spray units. The spray 
units are adaptions of the units developed on 
the T ennessee and North Carolina Malaria Control 
Residual Spray A ctivities.

Exhaust aerosol generators were installed on 
most of this equipment. All of the spray equip­
ment was fabricated in the CDC shops. 
SYSTEMATIC VISUAL INSPECTIONS AS A GUIDE 
FOR LOCAL FLY CONTROL PROGRAMS

Probably the most useful control technique 
developed during the season ’s operations was 
the adoption of visual inspection for guidance 
and evaluation of community fly control programs. 
After a considerable amount of trial with various 
random sampling methods (fly grills, tanglefoot

Portable r e s i d u a l  s p r a y  u n i t  f a b r i c a t e d  in  O k la h o m a  S ta t e  
C D C  s h o p s  fo r  u s e  o n  E u f a u la ,  O k la . ,  c o m m u n ity  f ly  c o n t r o l  
p ro g ra m .
ABOVE S p ra y  u n i t  i n  o p e r a t io n .
LEFT C lo s e - u p  o f  u n i t .  L a r g e  t a n k  c o n t a in s  e m u ls io n  — 3 
s m a l l e r  o n e s  a r e  a i r  r e s e r v o i r s .

plates, and other devices) used in measuring fly  
populations, visual inspection was selected  as 
most adaptable for use on Oklahoma operations. 
Visual inspection offers the advantages of simplic- 
itys rapidity» complete coverage of all b locks, and 
economy of c o n t r o l ,  obtainable by constantly 
surveying the distribution of the real sources of 
fly production.

The visual survey techniques described in CDC 
publications were simplified for use by relatively  
untrained loca" personnel. In normal operations 
only house flies  and their close relatives (blowflies 
and flesh flies) are counted. Another variation in 
Oklahoma practice is the use of the highest single  
fly count in a block to determine the block index 
rather than an average of a definite number of 
counts per block. Blocks are classified  as A, B, 
and C with high count index classifications of 
0-9, 10-24, and 25 plus, respectively.

Complete d e v e l o p m e n t  of this system of 
evaluation and guiding control operations was 
greatly hampered by the unusual weather condi­
tions, but the records on the McAlester study 
project indicate that considerable economies can 
be effected in chemical control by full adoption 
of the visual inspection method. It also serves 
to definitely locate the most important foci of 
fly production, thus permitting intelligent concen­
tration of sanitation activ ities.
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Spokane Rodent Control Program
William A. Hendrix, Sanitarian (R)*

During the summer of 1948» a survey made by the 
Washington State Department of Health revealed 
that the ra t population in  Spokane had increased  to 
a point where it  could become a health  menace. 
T h is  information gained added importance when 
plague was found in wild rodents in  easte rn  Wash­
ington near Spokane. With heavy rat population in 
the city  and the presence of plague in wild rodents 
in areas near Spokane, there w as a p o ssib ility  that 
plague could be transm itted to ra ts within the city , 
and thus to humans. Although no immediate plague 
problem ex is ted , i t  was thought that steps should 
be taken to decrease  the ra t population before there 
was a c ritica l situation .

At the req u est of the Spokane City H ealth Officer 
and the Com m issioner of Pub lic  A ffairs, rodent 
control sp e c ia lis ts  were assig n ed , through the 
State departm ent of health , to’ the Spokane City 
Health Department in February 1949.

The firs t goal was to se ll a permanent rodent 
control program to a l l  of the city  o ffic ia ls , to civ ic  
and b u sin ess  organizations, and to the general 
public in order to obtain their support and coopera­
tion. A number of meetings were held with build­
ing owners and the m anagers a sso c ia tio n , real 
e s ta te  rep resen ta tiv es , civic organizations, and 
o ffic ia ls of the city government. T his goal was 
partially  atta ined  when the B uilding and Home 
Owners A ssociation , the Real E s ta te  Board, and 
the R eta il T rade Bureau of the Chamber of Com­
merce e n d o r s e d  the program; the city council 
adopted a rodent control and universal compulsory 
garbage co llection  ordinance as recommended; and 
the pestco n tro l operators pledged their cooperation.

With the preliminary promotional work com pleted, 
a 2-week train ing program was given by the rodent 
control sp e c ia lis t  to a l l  city  san ita rian s, p e s t 
cortro l operato rs, and other in terested  persons. 
The training concerned d iseases  carried by ra ts ; 
ra t habits and charac teristics; kinds of ra ts; gar­
bage s to rage , co llec tion , and d isposa l (in order of 
importance as listed); survey of buildings; de tec t­
ing rat signs; trapping; poisoning and ratproofing. 
For prac tica l experience, a building housing three 
estab lishm ents was surveyed and ratproofed and

* C D C  R e p r e s e n t a t i v e ,  R e g io n  V III .

the rodents therein eradicated  by the p es t control 
operators and local san ita rians.

The basic  program was a s  follows:
1. Ratproofing to be started  in the downtown 

area on a block-by-block b as is . After buildings 
were ratproofed, the ra ts  therein were to be eradi­
cated. One local ra t control s a n i t a r i a n  was 
assigned  to this area on full-time b as is .

2. Six d is tr ic t san itarians and four milk san i­
tarians assum ed the responsib ility  for the program 
in the outlying d is tr ic ts . Particu lar em phasis was 
to be placed on food handling estab lishm en ts, and 
since  m ost of the estab lishm ents were under the 
superv ision  of a d is tr ic t san ita rian , it  was logical 
for them to assum e the responsib ility  of the rodent 
control program along with their other a c tiv itie s .

As of July 1951, the program had progressed as 
follows:

1. Downtown area (approximately 1,330 prem­
ises); 1,043 prem ises surveyed for ratproofing, 919 
prem ises ratproofed, 729 prem ises from which ra ts  
had been erad icated .

2. Outlying d is tr ic ts : 362 prem ises surveyed, 
295 prem ises ratproofed, 217** prem ises from 
which ra ts had been eradicated .

3., Ninety percent of a ll food handling e s tab lish ­
ments in the city had been ratproofed and freed of 
ra ts .

4. Compulsory garbage c o l l e c t i o n  had been 
estab lished .

5.. A contract had been awarded to a loca l p est 
control operator for permanent rodent control se rv ­
ice a t the city dumps. Only noncombustible mate­
ria ls  were placed on the dump, as the city has an 
incinerator which operates effectively in the 
d isp o sa l of com bustible m ateria ls.

6. The basem ents, a lle y s , and back prem ises 
had been cleared of rubbish and debris to prevent 
ra t harborage.

7. Garbage storage and co llection  w as greatly 
improved. T h is has reduced the ra t and fly popu­
lation.

8. Environmental san ita tion  had been greatly 
improved in the b u sin ess  areas.

* * A  n u m b e r  o f  e s t a b l i s h m e n t s  w h ic h  w e re  r a t p r o o f e d  w e re  
fo u n d  to  b e  r a t - f r e e  a n d  th e r e f o r e  n e e d e d  n o  e r a d i c a t io n .
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9. The program had proved to be a good public It is  the plan of the city  health  department to
re la tions project and, as a re su lt, has Improved the have the en tire  downtown area ratproofed and freed
sta tu s  of the health  departm ent in the community. of ra ts  (as far as  practicable) by January 1952.

Salmonella" Food Poisoning
MILDKED M. GALTON*

Salmonella  h a s  been known to be asso c ia ted  
with food poisoning s in ce  shortly after Salmon and 
Smith (1885) firs t described a member of the group. 
Early workers attem pted to c lassify  the Salmonella  
into the following three groups (5) according to 
pathogenicity and host specific ity : (1) those organ­
ism s that are of human origin and are pathogenic 
for man only; (2) those of animal origin and non­
pathogen ic for man; (3) those of animal origin, and 
primarily infecting animals but also  causing  a 
mild gastro -en teritis  in man. In recent years, the 
use of newer se lec tive  media for the iso lation  of 
Salm onella  and more adequate antigenic an a ly s is  
of these organism s have d isc losed  the infection 
of humans with the “ purely animal”  s tra in s , and 
the infection of anim als with “ purely human”  
s tra in s . Of the more than 150 antigenic types of 
Salmonella  now recognized, few, if any, are lim ited 
to one host (2). All types must be considered a s  
potential pathogens for man and /o r anim als.

Hormaeche and h is  a sso c ia te s  (29,30) observed 
that the c lin ica l syndrome produced in persons 
contracting Salmonella  infection depends largely 
upon the age and general re s is tan ce  of the indi­
vidual and to a le sse r  extent upon the type of 
Salmonella. Thus infants and young children are 
most suscep tib le  to Salmonella  infection. Edw ards, 
Bruner, and Moran (10) have noted a greater su s ­
ceptib ility  to Salmonella  i n f e c t i o n s  in young 
anim als.

The accepted differentiation of the various c lin i­
cal m anifestations of salm onellosis (25) may be 
described as: (1) Salmonella fever, a mild febrile 
illn e ss ; (2) Salmonella  septicem ia, rem ittent fever, 
more severe  with localization of i n f e c t i o n  in 
various tis su e s  in later s tag es; (3) Salmonella  
gastro-en teritis  (food poisoning), the most common

♦ V e te r in a r y  P u b l i c  H e a l th  S e r v ic e s ,  C D C , a s s i g n e d  to  F l o r i d a  
S t a t e  B o a rd  o f  H e a l th ,  J a c k s o n v i l l e ,  F l a .

form; (4) ex train testinal infections (localized), 
such as ch o lecy stitis , osteom yelitis , and o titis ; 
and (5) the normal carrier s ta te .

A few Salmonella  types appear to be involved 
predominantly in certain  forms of salm onellosis. 
For in stan ce , Salmonella paratyphi A and Sal­
monella cholerae-suis  occur more frequently in 
Salmonella  fever and septicem ia, the la tte r type 
being fa ta l in many cases; S a l m o n e l l a  typhi- 
murium and Salmonella newport more commonly 
cause gastro -en teritis; and Salmonella pullorum  is 
primarily the cause of an infection of fowl. How­
ever, all types should be considered a s  capable of 
causing  food poisoning. In general, the incubation 
period is from 12 to 36 hours. O nset of illn ess  is 
sudden, accompanied by vomiting, diarrhea, abdom­
inal pain, fever, and som etim es prostration. The 
duration is  seldom  longer than 3 to 4 days. Sal­
monella  food poisoning is  considered a type of 
infection, i. e . ,  the illn e ss  is  caused by the m ulti­
plication of the organism in the in tes tin a l trac t 
rather than by the ingestion of preformed toxins (8). 
The belief that a “ toxin”  type of Salmonella  food 
infection occurs was proposed by Savage (c ited  by 
Dolman) (9) when Salmonella  could not be iso la ted  
from suspected  food or from the patien t in out­
breaks of food poisoning in which the incubation 
period w as short. Numerous experim ents involving 
the feeding of filtra te s  or heat-killed  Salmonella  
cu ltures to anim als and human volunteers have 
been conducted. These s tu d ies  have failed  to 
dem onstrate the ex istence  of preformed Salmonella  
toxins.
INCIDENCE OF “ S A L M O N E L L A ”  GASTRO­
ENTERITIS

D efinite data concerning the incidence of Sal­
monella  food poisoning in the United S ta tes are not 
availab le due to the many unreported sporadic 
ca se s . T hese  c a se s  usually are mild and are of
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short duration. Thus s ta t is t ic s  regarding incidence 
must be based upon large outbreaks that come to 
the attention of p h ysic ians, public health  authori­
t ie s , and Salmonella  typing cen ters. Dolman (9) 
s ta te s  tha t Salmonella  food poisoning probably is 
more prevalent in Great Britain than in North Amer­
ica . Conybeare, A llison , and T a y lo r(7) have shown 
the actual numbers of outbreaks of food poisoning 
(Salmonella  and otherw ise) reported to the Ministry 
of H ealth during a 20-year period (1927-47). Accord­
ing to their figures, more than 75 percent of the 
outbreaks were due to Salmonella. From 1927 to 
1942, n o t more than 100 outbreaks of Salmonella  
food poisoning per year were reported. Since 1942 
the incidence In England has increased rapidly to 
more than 650 outbreaks in 1947.

Hobbs (28) reported that of 3,495 incidents of 
food poisoning investigated  by the Public Health 
Laboratory Service in England from 1941 to 1948, 
approximately 91 percent were caused by organisms 
of the Salmonella  group.

R ubenstein , F eem ster, and Smith (40) report the 
occurrence of 356 epidemic cases  in 17 outbreaks 
in M assachusetts. V aluable information regarding 
the occurrence and distribution of Salmonella  in 
the U nited S ta tes  was presented by Edw ards, 
Bruner, and Moran (11) in a report of re su lts  ob­
tained in typing 12,331 cultures iso la ted  from man 
and from dom estic and wild anim als during the 
period 1934 to 1947. Sim ilarly, Seligmann, Saphra, 
and Wasserman (44) reported 2,000 Salmonella  cul­
tu res from humans typed in the New York Center. 
F elsen fe ld  and Young (14) typed 6,802 Salmonella 
cu ltures from 500 outbreaks in North and South 
America from 1943 to 1948. The fact that gastro­
en te ritis  is  by far the most prevalent of Salmonella 
in fections in man i s  further em phasized by these 
reports. More than h a lf of the cu ltures on which 
c lin ica l data were availab le  were obtained from 
c a se s  of gastro-en teritis.
SOURCES OF “ S A L M O N E L L A ”  GASTRO­
ENTERITIS

There are two opportunities for food to serve 
as a m eans of transm itting human Salmonella  in­
fections. F irs tly , food is  an excellen t medium for 
transm ission  from the human earn er. Although the 
carrier s ta te  of Salmonella  other than the human 
adapted s tra in s  (Salmonella typhosa, S. paratyphi 
A, and S. paratyphi B) is  generally considered to be 
a temporary condition, their importance should not 
be overlooked. As a re su lt of investiga tions in the 
New York Salmonella C enter, Seligmann, Saphra, 
and Wassermann concluded tha t irrespective of

the adaptation of the Salmonella  type, healthy 
persons are important vecto rs. From 1,000 posi­
tive cu ltu res, 19.5 percent of the iso la tio n s were 
from healthy c a rr ie rs ,many of them food handlers to 
whom outbreaks were traced . Edw ards, Bruner, and 
Moran (10)have found an even higher percentage of 
iso la tio n s from asymptomatic carriers, amounting 
to 30 percen t. The author and Hardy(20)found tha t, 
of 745 Salm onella  iso la tions from routine fecal 
specim ens in F lo rida , 46 percent were from patien ts 
with known h isto ries  who were food handlers and 
apparently were normal.

Perm anent carriers of the Salmonella  types that 
are not sp ecifica lly  adapted to man but that fre­
quently cause food poisoning seldom are found, 
"but such carriers do ex ist. R ubenstein , F eem ster, 
and Smith (40) reported two permanent carriers 
of Salmonella oranienburg and one of Salmonella  
derby. In 1945, D’Albora, Ingegno, and E d so n il)  
found a person who was a chronic carrier of Sal­
monella montevideo. In th is laboratory, S. monte­
video  was iso la ted  interm ittently for 9 months from 
a 1-year-old child after it had recovered from 
a severe diarrhea.

Secondly, the great hordes of anim als a sso c ia ted  
with man serve as an excellen t source of Salmo­
nella  food poisoning, through food, or by direct 
a sso c ia tio n . According to Edw ards, Bruner, and 
Moran (10), fowls are the largest single reservoir 
of Salmonella  in th is country. T hese authors found 
a larger number of Salmonella  types in fowl than 
in  any other sp ec ies  except man. Hinshaw and 
McNeil (25)report that 58 types have been iso la ted  
from avian sp e c ie s . In 1944, they reported (26)that 
of 47 types found in  birds, 41 had been found in 
man a lso . Further, they observed ca ses  of gastro­
en te ritis  among a ttendan ts on poultry farms caused 
by contact with acute outbreaks in poultry. Until 
recen t years S. pullorum  usually  was considered 
as nonpathogenic for man. Now th is  type a lso  has 
been incrim inated as a cause of one large outbreak 
of food poisoning (38) a n d  several s p o r a d i c  
c a se s  (12,32). In F lorida, S. pullorum  has been 
iso lated  from the feces of a 12-year-old child  ill 
with gastro -en teritis , and from a hosp ita lized  adult 
with a mild enteric fever.

Reports of raw, frozen, or dried eggs a s  being 
sources of Salmonella  outbreaks appear frequently. 
Such an  outbreak attribu ted  to raw eggs which 
contained S. montevideo  w as reported by Watt (47). 
Schneider (43) iso la ted  Salmonella ten n essee  from 
frozen whole eggs and from powdered eggs.

Extensive s tud ies on the occurrence of Salmo­
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nella  types in dried-egg powder have been reported 
by Solowey, et al., (46) Gibbons and Moore (23), and 
British investiga to rs (36). The B ritish workers 
attributed their marked increase  of Salmonella  
in fections, especia lly  of the types common in th is 
country, to the consumption of American egg pow­
der. Garrod and Mcllroy (21) describe an outbreak 
of S. typhi-murium  due to infected duck eggs.

McCullough and E ise le  (35) were able to produce 
c lin ica l salm onellosis in 32 human volunteers by 
experim ental infection with s tra in s of Salmonella  
meleagridis and Salmonella anatum derived from 
spray-dried whole egg.

As o b s e r v e d  by H i n s h a w ,  McNeil, and 
T ay lo r(26), salm onellae invade many h o sts . Not 
only are chickens and ducks su scep tib le , but also 
tu rkeys, pigeons, quail, p h easan ts, and mauy other 
sp e c ie s  of b irds. In a search  of infected  poultry 
ranches for other animal reservoirs of Salmonella , 
Hinshaw and McNeil (27) iso la ted  S. typhi-murium  
from snakes, ca ts , and house f lie s . The trans­
m ission of S a l m o n e l l a  by flie s  has also been 
reported by O strolenk and Welch (39).

The p r e v a l e n c e  of Salmonella  in swine and 
ca ttle , the major sources of meat for man, is well 
known. In a recen t study of 2,788 Salmonella  cul­
tu res derived from anim als other than man or fow ls, 
Bruner and Moran (4) found that 76 percent, includ­
ing 37 types, came from swine and 15 types came 
from 69 outbreaks in ca ttle . Many of the cultures 
from hogs were iso la ted  from the enteric lymph 
glands of normal anim als. The occurrence of Salmo­
nella  in the lymph glands of normal hogs was firs t 
dem onstrated by Hormaeche and Salsamendi (31), 
and Rubin, Scherago, and Weaver (41). T h is work 
stim ulated a study by Cherry, S c h e r a g o ,  and 
Weaver (6) of the occurrence of Salmonella  in re ta il 
meat products; more recently  a sim ilar study of 
market m eat, eggs, and milk has been conducted by 
F e lsen fe ld , Young, andYoshimura (15).As would be 
expected , in both s tu d ie s  a higher percentage of 
Salmonella  was iso la ted  from pork sam ples than 
from beef sam ples. Inadequately cooked pork pro­
ducts containing Salmonella  frequently are cited 
in outbreaks of food poisoning. H auser, Treuting, 
and Breiffelh (24) describe an outbreak due to 
Salmonella herta in sausage .

A survey on salm onellosis in dom estic anim als 
in England w as made by Smith and Buxton (45). 
T hese  in vestiga to rs examined the feces of healthy 
adult c a ttle , sheep , ho rses, hogs, goats, ch ickens, 
turkeys, ducks, and g eese . They found that the 
Salmonella  types iso la ted  from these healthy an i­

mals were, with the possib le  exception of S. pul­
lorum, those that are commonly incrim inated in 
outbreaks of food poisoning in man and that fre­
quently cause c lin ica l d isease  in dom estic anim als. 
They em phasize the importance of these symptom- 
le s s  fecal carriers from both the public health and 
the agricultural points of view.

E xtensive investigations on sa lm onellosis in 
ca ttle  in Great B r i t a i n  have been m a d e  by 
F ie ld  (16-18)» The author points out the po ss ib ilitie s  
of m eat, meat products, or milk of bovine origin be­
ing sources of food poisoning; and he recommends 
s tr ic t attention  to the hygiene of milk and milk- 
product production, and to hygiene in s la u g h te r  
houses. He further recommends adequate ante- and 
post-mortem examination of em ergency-slaughtered 
ca ttle  to prevent distribution of contam inated meat 
products.

In a recen t review , Koiler (34) observed that the 
p o ssib ility  of complete eradication of Salmonella  
from livestock w as h o p eless , since the best veteri­
nary meat inspection  is  not su ffic ien t to identify 
a ll c a ttle  and sw ine harboring Salmonella  and thus 
to prevent transm ission to humans. He recommends 
general hygienic m easures for anim als and rigid 
hygienic control in the m eat industry. He further 
em phasizes the need for pasteurization of milk and 
meat products, and for regular medical inspection 
of food handlers and of sanitary fa c ilitie s  in food 
industries .

Only recently  concerted a tten tion  has been given 
to Salmonella  in fections in domestic pe ts . The high 
incidence of Salmonella  and the variety of types in 
dogs obtained in th is  laboratory (19) suggest that 
these anim als may be an excellen t source of in fec­
tion for man. Probably ca ts  have received even 
le s s  atten tion  than dogs. The isolation  of Salmo­
nella  braenderup from a case  of en te ritis  in a man 
and from his cat was reported by Kauffmann and 
Hennings en (33). Salsamendi (42) obtained S. 
anatum from c a ts , and Mera (37) i s o l a t e d  S. 
paratyphi A from the animal. Watt, et. al. (48) and 
Edw ards, et. al. (13) report the iso la tion  of s ix  new 
Salmonella types from normal cats.

There are few animal sp ec ies  that have not been 
found to harbor Salmonella. R a ts  and mice (22,49) 
are  frequent su sp ec ts  in the investigation  of out­
breaks in public food estab lishm ents. H orses and 
sheep le ss  frequently are involved a s  a source of 
Salmonella  infection in man (11).

After review ing some of the factors responsible 
for the transm ission of Salmonella  food poisoning, 
the application of control m easures recommended
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by Buonomini(5) seems a most desirable procedure. 
T hese  s tep s  include: (1) provision of a pure w ater 
supply; (2) proper removal and d isp o sa l of sew age;
(3) control of milk supp lies, and pasteurization;
(4) veterinary control of anim als; (5) bacteriologi­
ca l control of foods; (8) system atic destruction of 
ra ts  and mice; (7) system atic  destruction of flies  
and other in sec ts ; and (8) c o n t r o l  of healthy 
carriers with compulsory reporting of c a se s . A 
recen t memorandum on food poisoning issued  by 
the B ritish  M inistry of H ealth(3) further em phasized 
the n ecess ity  for adequate field and laboratory 
investiga tions during outbreaks.
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BACILLARY DYSENTERY

B acillary  dysentery (Editorial). J.A.M.A. 146 
(16): 1514-1515 (1951). T h is is  a brief d iscussion  
of the “ d isea se  that has been widely d istribu ted  
throughout the world from time immemorial.”  It 
is  pointed out tha t, “ The d isease  has been traced  
from the acute to the chronic phase in the same 
human b e in g , so  th a t the chronic type is now 
better understood.”

MALARIA

E radication of m alaria (Editorial). J.A.M.A. 
146(17): 1599 (1951). T h is ed ito ria l points out 
that em phasis is  now on Nation-wide m alaria 
erad ication  rather than on control of m alaria, a s  
in the p as t. Some of the methods used to reduce 
endemic m alaria to its present low level are c ited .

(Continued on page 27)
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I

Training of Health Educators
Ruth Sumner, S c ien t is t*

Never has health education been more important 
than it is  today. Improved health  of the general 
public, w ill be the re su lt when each individual 
is  suffic ien tly  m o t i v a t e d  to take the action 
n ecessary  to re ta in  o r to acquire good health . 
Health education might be defined as the process 
whereby the individual or the group is  moved to 
take th is  desirab le  ac tion . Key persons in th is 
p rocess are the h e a l t h  educators. Before we 
consider the training of these  educators, le t us 
consider the work that they do.

WORK OF THE HEALTH EDUCATOR
T he adm inistrator, with the a ss is ta n c e  of the 

other s ta ff  members, is  responsib le  for planning 
the serv ices  provided by his agency. The health 
educator a s s is ts  with the educational ac tiv itie s  
to make these serv ices  a s  effective as  p o ssib le . 
For example, the nurses may wish to have M others’ 
or F a th e rs ’ c la sse s  for expectan t parents; the 
san ita tion  personnel may develop food hand lers’ 
schoo ls; the adm inistrator and the other sp ec ia l­
ized pro fessional personnel may wish to have sta ff 
conferences for in-service training. The health 
educator may a s s is t  in the organization of these  
ac tiv itie s  a n d  in the u tilization  of methods of 
conducting group d iscu ssio n s and conferences. He 
may also  a s s is t  in the se lec tio n , preparation, and 
u tilization  of appropriate flip charts, exhib its, 
dem onstrations, and film s or other audio-visual 
aids that may be n e e d e d  in these group work 
ac tiv itie s . The health  educator may a s s is t  die 
adm inistrator and the s ta ff  in the preparation of 
m aterials such  as the house organ, sp ec ia l a rtic le s  
for publication in the c o u n t y  m edical socie ty  
bu lle tin , pam phlets, new spaper a r t i c l e s ,  and 
annual reports.

The health  educator may a s s is t  the agency with 
its  many types of planned orientation se ss io n s  for 
new sta ff members, and individual or group v isito rs 
such as members of the board of health , city  or 
county governing o ffic ia ls , girl or boy sco u ts , 
c la sse s  from sch o o ls , or v i s i t o r s  from other 
agencies or foreign countries. He may be responsi­
ble for the educational techniques used in such

♦ T ra in in g  S e r v i c e s ,  C D C .

orientation programs.
The health  educator works with many community 

groups either as a member of or a s  a consultant 
to the groups. T hese groups might include spec ia l 
com m ittees such as c itizen  fact-finding commit­
te e s , sm all neighborhood or over-all community 
councils, teachers or parent-teacher groups, and 
school health  councils. He a s s is ts  in the coordina­
tion of the educational ac tiv itie s  of the health 
agencies in the community, and in the interpretation 
of health education to such  other professional 
groups as m edical or dental s tudents. In connection 
with these  group a c tiv itie s  the health  educator 
may w rite e ither news re le a se s  or radio sc rip ts , 
or both, or work with others in the development 
of th is  publicity  m aterial; a ss is ta n c e  may a lso  
be rendered to these  groups in the techniques of 
developing group d iscu ss io n s  or conferences.

Many of the more experienced health  educators 
a s s is t  in the planning and development of field 
training experiences for health  educators, health 
officers, nu rses, n u trition ists , san ita tion  person­
nel, and other public health workers.

The health educator works with a il segm ents of 
the community. Therefore he should like people 
and enjoy working with a ll types of people. Some 
of h is understanding of people is  learned early  
in life a s  part of h is growing up; he lea ins to 
recognize and appreciate the fundamental impor­
tance of individuals and groups in a democracy. 
A ll members of an organization perform an impor­
tan t function, and improved teamwork will develop 
where th is is recognized.

B ecause some of t h e  ac tiv itie s  of a health  
educator have been indicated above, th is does 
not mean that every health  educator wi l l  partic i­
pate in a ll of these  ac tiv itie s  in any one position , 
or in any one year of employment. In addition, as 
new health  hazards become evident, public health  
a c tiv itie s  w ill change, and the a c tiv itie s  of the 
health  educator must change to meet these  new 
needs. An example of th is might be the assignm ent 
of a health educator to w o r k  on civ il defense 
ac tiv itie s .
TRAINING HEALTH EDUCATORS

Undergraduate Training, Undergraduate college
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training is  extremely important. It is  e sse n tia l 
that the candidate have a broad background in 
the biological and socia l sc ien ces , in psychology, 
and in education. L et us now examine the reasons 
why these  sub jec ts  are so important.

We study the bio logical sc ien ces  to learn how 
the human body is  constructed and how it functions, 
a s  well a s  to learn the structure of other living 
th ings. We need to know how the various com­
ponents of the human body and of other organism s 
function in order to understand the in teractions 
of organism s that cause d isea se  as we know it.

By the study of psychology we learn some of the 
reasons why we behave as we do: Why does one 
physically  well child appear shy and another very 
forward? What happens when we are angry, sad or 
happy, or feel re jec ted , or feel wanted? How and 
when are people m otivated? The health  educator 
app lies a ll of th is knowledge in his work with 
individuals and with groups.

Through the study of the social sc ien ces we 
learn how our so c ia l patterns develop — community 
custom s, superstitio n s, how government came into 
being, how monogamy and the f a m i l y  pattern 
developed. The health  educator with some back­
ground in soc ia l science will look for natural 
boundaries in a community, i. e ., what groups 
normally work together, and why persons from 
certain  other a reas , because of community custom s, 
may have difficulty working together.

In the courses in education, the health  educator 
s tu d ies  how our educational system  has developed, 
and learns methods and philosophy of teaching, 
as w ell a s  methods of determ ining what has been 
learned by the group or the individual.

The A ppren ticesh ip  Period,, The apprenticeship 
period is planned so tha t the individual may learn 
what public health  is  and w h a t  public health 
personnel do. It i s  a period of tr ia l when he i s  
determ ining whether or not he has the aptitude and 
qualifications for a career in public health  and 
health  education, and w h e t h e r  he w ishes to 
continue training for such a career. T h is period 

a lso  provides a time for the supervisors to observe 
him in action and to evaluate h is qualifications 
for the position  of health educator.

T h is apprenticeship  period is  h e l p f u l  a s  a 
refined screening device which w ill prevent a long 
expensive training period being w asted  on individ­
uals who find tha t they are not really  in terested  
in or qualified to continue in t h i s  p rofession . 
During th is  period the apprentice observes the 
many ac tiv itie s  of the organization. He may work

as a recep tion ist, or as a record clerk in a c lin ic, 
where he can observe methods of filing m aterials 
and of previewing film s, as  well as other a c tiv itie s  
of the c lin ics including the work of the nurses, 
the san itarians, and other personnel in the agency. 
If the individual show s in te rest and promise he 
continues through the apprenticeship period; if  not, 
he discontinues the train ing.

When he com pletes the apprenticeship he is  
then ready to begin h is academ ic training in a 
school of public h e a l t h ,  and because of the 
apprentice training the fo llow ing  academic training 
w ill be much more m eaningfu l to him.

T ra in ing  in the G raduate S c h o o l  o f P u b lic  
H ea lth . Daring th is  period of tra in ing , the ind iv id­
u a l lea rn s the theory and the sc ie n c e  of the public 
h ea lth  f ie ld  through the  s tudy  of pu b lic  h ea lth  
ad m in istra tio n , epidem iology , s t a t i s t i c s ,  n u trition , 
p a ra s ito lo g y , s a n ita tio n , m en tal h e a lth , and the 
o ther s u b je c ts  p r e s e n t e d  in th is  en rich ed  
curriculum . He a lso  is  lea rn in g  the many ed u ca tio n ­
a l te ch n iq u e s  th a t are h e lp fu l and the im portance 
o f carefu l p lann ing  and ev a lu a tio n .

G raduate F ie ld  E x p erien ce . The hea lth  educato r 
now h a s  an opportun ity  to  put into p ra c tic e  the 
many e d u c a tio n a l sk ills  and te c h n iq u e s  learned  
through a l l  of h is  p rev io u s tra in in g . He s t i l l  has  
the gu idance of the h ea lth  educato r su p e rv iso r 
w here he i s  a s s ig n e d , b u t he d e lv e s  deep  into 
problem s and is  re sp o n s ib le  for a  high quality  o f 
perform ance. He g a in s  confidence in h is  p ro fes­
s io n a l a c t iv i t ie s .  At th e  end of th is  ex p e rien ce , 
he i s  p repared  for a p o s itio n  w here he w ill work 
independen tly  and assum e g rea te r  re sp o n s ib ility .

In-service Training. When the professionally  
trained health educator accep ts a position , he 
an tic ipa tes guidance from his adm inistrator as 
well as a ss is tan ce  from other health  educators 
who have more experience. In-service training 
is  made possib le  through s ta ff conferences within 
the o r g a n i z a t i o n ,  and through consultation 
serv ices availab le from State or federal agencies. 
T his may mean moral support as well as technical 
guidance, and the re su lt will mean professional 
growth on the job.

As new public health  hazards appeal- the health 
educator w ill need additional training to meet 
these  new a c tiv itie s . T his m a y  be achieved 
through attendance at national m eetings, or it 
may mean participation  in special conferences 
or in stitu tes .

In-service training should be a continuous 
process throughout the professional career of
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the public health  educator.

SUMMARY

The training of a public health  educator might 
be likened to building a home, where the under­
graduate training becom es the foundation for the 
entire structure; the apprenticeship and graduate 
training might be the building of the firs t and 
second story of the home; the graduate field

training compares with the building of the roof 
and other fin ishing touches; and the in-service 
and advanced training might b e compared to 
addition of new features and the repairs on the 
structure  which are needed from time to time.

In the building of a home, these many features 
are e sse n tia l, a n d  likew ise a fully qualified 
health  educator can profit most where a ll these 
types of training are made possib le .

Are You a Good Supervisor?
George B. Tremmel, Sr. Sanita r ian  (R)*

Do you know if you are a good supervisor? Many 
of us are good supervisors in all re sp e c ts , but 
do we know why? What makes a good supervisor? 
Broadly summarized, it is the p rac tice  of the 
Golden Rule, “ Do unto others as  you would have 
o thers do unto you .”  Another way of saying it 
would be that good supervisors constantly  apply 
the princip les of human re la tions in their dealings 
with em ployees.

It is  d ifficult for one to evaluate h is  supervisory 
ab ility  from the above broad sta tem ents. To be a 
good supervisor, one must firs t understand the 
princip les of good supervision and then strive to 
practice  these  princip les. To do th is , some device 
is  needed by which the supervisor can te s t  h is 
understanding of the princip les of good supervision 
and analyze and rate their a p p l i c a t i o n  to his 
performance. In daily  dealings with h is fellow 
em ployees, a good supervisor must thoughtfully 
apply the primary rule of human re la tio n s as s e t 
forth in the Golden Rule. Skill in any art comes 
from thoughtful p rac tice . The f o l l o w i n g  are

♦ A d m in is t r a t iv e  S e r v i c e s ,  C D C .

suggested  as the Ten Commandments of a goo<; 
supervisor:

1. Be dem ocratic — sm ile and be cheerful.
2. Give sincere  appreciation for a job w ell done.
3. Do not c ritic ize  or condemn em ployees; instead 

offer constructive suggestions.
4 . Be in terested  in your employees —make them 

fee l important.
5. Encourage personnel in itia tiv e  by asking 

questions instead  of giving orders.
6. Correct m istakes as tactfu lly  as possib le ; be 

firm with the em ployee, but never hurt h is 
feelings.

7. Give employees an opportunity to dem onstrate 
their ab ilitie s .

8. Encourage employees to submit suggestions 
or ideas. L isten  to them.

9. Keep employees informed about their w ork— 
stim ulate their in terest.

1®. C all your employee by name. It sounds good to 
him.

Daily application of those ru les and their use 
a s  a yardstick  for periodic se lf-analysis  and 
appraisal are recommended for those who earnestly 
d esire  to be good supervisors.
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The Work o f a Public Health Engineer
C h arles  D. Spangler, Sr. Sanitary Engineer*

I

The position of public health engineer is a con­
tinuation and expansion of that of the sanitary 
engineer who has mainly been concerned with 
water supply and liquid w aste d isp o sa l problem s. 
In addition to th e se , the public health  engineer is 
concerned with any factor of the environment which 
a ffec ts  the health  of the individual or the family. 
H is in te re s ts  have expanded to include milk and 
food control; so lid  w aste collection  and d isp o sa l 
(garbage and refuse); in sec t and rodent control; 
elimination of nu isan ces; swimming pool, camp, 
and resort san ita tion ; school san ita tion ; industrial 
hygiene; a ir  pollution; and housing and city plan­
ning. Each year brings new d iscoveries and chal­
lenges in th is  already wide fie ld . The job of the 
public health  engineer is  one of the most varied 
and in te restin g  in the public health  field . Not only 
can he apply h is  engineering knowledge in  solving 
public health  problems in h is  fie ld , but he a lso  
h as  an opportunity to exercise  h is ab ilitie s  as an 
adm inistrator and executive.

Most public health  engineers serve with c ity  or 
county health departm ents or as regional engineers 
in State health  departm ents. In a city or county 
health  departm ent, the engineer usually  heads the

♦ T ra in in g  S e r v ic e s «  C D C .

sanitation program and may have working with him 
a number of san ita rians who are  responsib le  to 
him. H is job is  to study local health  problems 
and persuade the board of health , the general 
public, and local o ffic ia ls  that som ething should 
be done, tha t som ething can be done, and tha t 
he can do it .  With the ir support he can make up a 
plan to so lve  the problem a t hand, put the plan 
into operation, and supervise it  to make sure the 
resu lts  are sa tis fac to ry . When everything is  running 
smoothly, the routine d e ta ils  can be turned over to 
the operating personnel and other problems can be 
considered.

Milk control is  based upon legal ordinances 
which are enforced by the health  departm ents. 
Such a program is based on the education of the 
farmers and plant personnel in sanitary  handling 
and proper p rocessing  of milk. Therefore the engi­
neer should know the d e ta ils  of this industry in 
order to deal fairly with its  problem s.

T he food handling industry has d ifferent pro­
cessin g  methods and more varied equipment than 
does the milk industry, and offers many challenges 
to design and management« Seeing that food han­
dling estab lishm ents have sa tisfac to ry  equipment 
is  not enough; the hardest job of the public health  
engineer is to see  that proper operational pro-

T H S E X P A N D I N G  F I E L D S  O F  P U B L I C

WATER S U PP L Y  MILK SANITATION INDUSTRIAL WASTE DISPOSAL
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cedures are institu ted  and carried out. Industrial hygiene is  a challenge to the public
In sec t and rodent control takes the engineer health  engineer. Most of the environmental prob-

into the fie ld s of biology and entomology where, lems of industry can be solved by using common
again , he can use the engineering approach to sen se  and by good housekeeping, but some require
organize the work of men and the use of m aterials a high degree of techn ica l knowledge regarding
to accom plish control a t the low est possib le  cost.
The engineer should be constantly on the a le rt to 
take advantage of knowledge concerning new 
in sec tic id e s , rodentic ides, and equipment in order 
to make programs more effective or to lower c o s ts .

The method of garbage and refuse collection 
and d isposal has a d irec t bearing on the in sec t 
and rodent populations. Usually the public health 
engineer is  not responsible for this program, but he 
should be an adviser or consultan t to the respon­
s ib le  party. O therw ise a ll of the efforts of the 
health  departm ents toward in sec t and rodent con­
trol may be of no avail if conditions are such that 
in sec ts  and rodents have ample food and harborage.
B asic  san ita tion  is  s t i l l  the most important factor.

The word “ n u isan ces’ means ju st tha t to the 
public health  engineer. Many times the connection 
between a n u i s a n c e  and public health  seem s 
remote; but a good system  for handling nuisances 
w ill do much to create good w ill toward the health 
department and to in te res t the public in the work 
of the departm ent. Report forms have been worked 
out which insure prompt action by the sanitarian  
and also  make i t  easy to make frequent analyses 
of types of com plaints, locations, frequency, and 
other fac to rs. T h is information properly used can 
dem onstrate the need for ordinances or preventive 
programs.

H E A L T H  E N G I N E E R I N G  I N C L U D E :

HOUSING RESTAURANT SANITATION

19

d u sts , organic so lven ts, toxic m aterials of a ll  
k inds, and local and general exhaust ven tila tion . 
The larger p lan ts  may have their own industria l 
hygiene personnel^ but the local health  departm ent 
can be of real help to small industries by offering 
them a good consultation se rv ice  in th is field.

B athing p laces , cam ps, and reso rts  bring up 
sp ec ia l public health  problems. The control of 
bathing p laces is  a special a sp ec t of water supply 
treatm ent and a lso  of basic  sanitation and safety. 
Camp and resort conditions vary from the usuai 
w ater, sewage,, garbage, in sec t control, and food 
and milk handling situ a tio n s. Swimming pool opera­
tors need special short training courses to help 
them to operate the pools properly. Short courses 
might be given to resort operators, and frequent 
inspection should be given to camps and resorts. 
Many urban dw ellers who go to rural camps are not 
able to d istinguish  serious san ita tion  hazards from 
rural inconveniences. They may drink from or swim 
in contaminated w aters; they may drink raw milk 
and ea t foods which have not been refrigerated 
properly; they may be exposed to in sec t vectors 
of d isease . All of these  hazards can be remedied 
or e l i m i n a t e d  by trained and reliab le reso rt 
operators.

Most large towns have good water and sewage 
fa c ilitie s , but the very sm all towns need frequent
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help  with operational problems. The fringe areas 
of large towns also  have some very d ifficult w ater 
and sew age problems that the public health  engi­
neer may be able to elim inate by a ss is tin g  in the 
planning a c tiv itie s . By careful planning, most 
public health problems can be elim inated before 
they a rise . The engineer should be a  member or 
sh o u ld s it in on se ss io n s  of the community planning 
commission.

The same situation ex is ts  as to housing. Most 
of the san ita tion  headaches in urban areas can be 
elim inated by the removal or rehabilitation of s u b ­
standard housingo The health  departm ents are 
in terested  in providing good p h y sica l, m ental, 
and moral environments for the c itizen s  in their 
areas.

The public health  engineer is  a lso  concerned 
with home safe ty . Through the san ita rian s , n u rses , 
and health  educators, the health  departm ent has 
d irec t contact with homes and groups of individuals 
and therefore has an excellen t opportunity to re­
duce home a c c id e n ts .Home acc id en ts  take as great 
a to ll of human life  and suffering as do highway 
acciden ts , and most of these home acciden ts are

preventable. The elim ination of physical hazards 
in the home environment is an  engineering design 
problem.

The pollution of air is  somewhat like the pollu­
tion of w ater. Industries and homes pour smoke, 
d u sts , and toxic gases  into the atm osphere. Odors 
also  can create d isagreeable  conditions that may 
have an ind irect bearing on the health  and comfort 
of the individuals exposed. This is  of concern 
to the public health  engineer.

Every year we discover some other factors in the 
environment that affect the health  of people. T hese 
are of concern to the public health  engineer and 
sometimes are h is responsib ility .

The area  of in terest of the public he&lth engi­
neer is  broad and varied and is  not s ta t ic . H is is  
one of the most in te resting  and responsib le  posi­
tions in the field of public serv ice. A good job 
w ell done w ill give the engineer a great deal of 
personal sa tisfac tion  and a feeling  that perhaps a 
sm all p iece of the world and a few of i ts  people 
are better off as a re su lt of h is  efforts than they 
otherwise would be.

Human Behavior Patterns*
R. E. Kious**

“ Good morning, R ay ,”  called  C liff Melton 
c h e e r f u l l y  as he met his friend and health 
departm ent colleague, Ray Godwin. “ How’s 
everything th is morning?”

♦ I f  t h e r e  i s  a n y  o r ig i n a l i t y  i n  t h i s  a r t i c l e ,  i t  s t e m s  fro m  
a  c o m b i n a t i o n  o f  th e  w o rk  o f  m a n y  o th e r  p e r s o n s .  A 
b ib l io g r a p h y  i s  a p p e n d e d »  a n d  to  t h e  a u th o r s  c i t e d  t h e r e i n  
I  f e e l  m o s t  i n d e b te d  f o r  th e  r i c h  h e r i t a g e ;  h o w e v e r ,  i t  m u s t  
b e  m a d e  c l e a r  t h a t  th e y  a r e  in  n o  w a y  r e s p o n s i b l e  f o r  th e  
m a n n e r  i n  w h ic h  t h e i r  i d e a s  a r e  p r e s e n t e d  h e r e .

M y g r a t i tu d e  i s  e x p r e s s e d  to  t h e  m a n y  o th e r  a u th o r s  
w h o s e  a r t i c l e s  I  h a v e  r e a d  b u t  d id  n o t  r e c o r d .

D e e p  a p p r e c i a t i o n  i s  e x t e n d e d  to  th e  m a n y  s t u d e n t s  o f  
t h e  T o p e k a  F i e l d  T r a in in g  C e n te r  w h o  h a v e  a p p l i e d  t h e s e  
a n d  o th e r  p r in c ip l e s  o f  b e h a v io r  t o  c o r r o b o r a t e  t h e i r  o w n  
r e s u l t s  a n d  th o s e  o f  th e  a u th o rs«

M y a p o l o g ie s  a n d  a p p r e c i a t i o n  a r e  l i k e w i s e  e x t e n d e d  
t o  th e  c o u n t l e s s  p e o p le  fro m  a l l  w a lk s  o f  l i f e  fo r  t h e i r  
p a t i e n c e  i n  a n s w e r in g  w h a t ,  in  t h e i r  o p in io n ,  a t  l e a s t ,  
s e e m e d  s tu p id  q u e s tio n s®  A ls o  to  t h o s e  w hom  I  u s e d  i n  
e x p e r im e n t  w i th o u t  c o n s e n t  a n d  w h o , I  h o p e ,  h a v e  
f o r g iv e n  m e , I e x te n d  a p p r e c i a t i o n  
* * T o p e k a ,  K a n s . ,  F i e l d  T r a in in g  C e n te r ,  C D C .

“ Good m o r n i n g ,  Cliff. Everthing’s fine, 
th an k s ,”  Ray replied.

The two friends and co-workers walked on 
down the s tree t toward the health department 
which was a few blocks away.

“ Cliff, I wanted to ask  you about tha t new 
deter ”

“ Good morning, Mr. H arrison,”  called Cliff. 
“ How’s the little  girl coming along?”

“ Oh, sh e ’s doin’ ju s ’ fine, Mistah Cliff, ju s ’ 
f in e .”

“ Who’s th a t?”  asked Ray.
‘.‘T h a t’s  Mr. Harrison, jan itor a t the Central 

Building. H is little  girl sprained her w rist la s t  
week a n d ... . .”

“ Hi, Mary,”  Cliff called  before he could 
finish h is  explanation.

From across the s tree t Mary answered his
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greeting and smiled broadly.
“ How many girls w ill you have at camp next 

w eek?”  he alm ost shouted.
“ Forty if they all make i t ,8’ she called  back.
C liff’s face turned serious for a moment and 

then brightened with, “ It sounds like a big job, 
Mary, but I ’m sure you can handle them. See 
you la te r .”

“ Who’s th a t,”  asked  Ray.
“ T hat’s Mary L inqu ist, a girl scout leader, 

she* • • • ••
“ Good m o r n i n g ,  Mr. Grey,”  said  Cliff 

courteously.
“ Good morning, C liff,”  came an alm ost gruff 

voice from a large, formidable looking man 
whose stern  features were supported by a some­
what aloof a ttitude.

“ Good H eavens,”  exclaim ed Ray, “ he looks 
a s  if he ea ts  na ils  for breakfast! Who in the 
world is  he?”

“ H e’s president of the Central N ational; 
yeah, he’s really  mean. Know what he does 
for a hobby?”  C liff asked.

“ Probably makes recordings of people being 
boiled alive. What,”  asked Ray, shaking his 
head, ‘‘does he do?”

“ He h as ....good  morning, Mr. E idson. He has 
a bird hosp ita l, se ts  broken wings and leg s , then 
nurses them until they are strong again . You 
certa in ly  can’t te ll what a person is  made of on 
the inside by ju s t looking at the ou tside, can 
you?”

“ You sure couldn’t in th is c a s e ,”  agreed Ray.
“ It’s very doubtful to me whether we could 

in any c a s e ,”  commented Cliff. “ Good morning, 
Mrs. H eberling,”  he called.

The two turned into the Health Department 
and were presently  at their desks. C liff busily  
checked to see  if any emergency ca lls  might 
a lte r h is  planned schedule.

Ray, however, s a t  thoughfully staring  a t h is 
desk. P resen tly  he looked up at C liff and opened 
his mouth as if to say  something, closed it 
again, and looked back a t h is desk.

The obvious struggle Ray was having within 
him self was nothing new. It had been going on 
for w eeks. Now he l o o k e d  up again with a 
determ ination to get whatever was bothering 
him off h is chest.

“ C liff,”  he sa id , “ I would like to t a l k  to 
you for a few m inutes if you have tim e.”

“ Sure,”  answ ered Cliff, “ here’s the dope 
on that new detergent you were ask ing  about.”

“ It isn ’t that, C liff ,”  r e p l i e d  Ray very 
seriously  now. “ I t’s about th is  ab ility  you seem 
to have in dealing with people. You get > our 
work done tw ice a s  fa s t a s  I do and with a lo t 
le s s  trouble, too. Seems like  you know everyone 
in town and som ething about what they d o .” 

“ Wait a minute now ,”  sa id  C liff laughing. 
“ I’m not that good, but I am meeting more people 
every day, and it is  true tha t they do the most 
unexpected th ings to make my work e a s ie r .”  

“ I w ish I had that ta len t, but I guess old 
Dame Nature ju s t cut me short th e re ,”  sighed 
Ray.

“ No, she didn’t , ”  C liff quickly cut in. “ Perhaps 
you haven’t taken the time to develop that ta len t, 
but i t ’s there. Why don’t you sort of study th is  
human behavior project with me, Ray? I t’s a 
lo t of fun and pays dividends in many w ays.”  

“ I’d really  like to ,”  cried Ray eagerly, “ but 
how do I go about it, how do I get s ta rted ?8

“ Well, le t me tell you what got me s ta rte d ,”  
C liff sa id . Both men se ttled  them selves as 
comfortably a s  straight-backed office chairs 
w ill allow  and C liff began: “ A few years ago 
I picked up a magazine while w a i t i n g  in a 
den tis t’s office and started  browsing through 
it. I can’t  even remember the n a m e  of the 
m agazine or the artic le  or the author. I read that 
90 percent of the people who lo se  their jobs lose 
them because they can’t get along with people, 
I alw ays thought people lo s t their jobs because 
they didn’t know their b usiness. I checked these  
figures in other sources and found there was 
some range but most of the figures were near 
the 90 percent mark.

“ While checking th is  I ran a c r o s  s other 
s ta t is t ic s  indicating that the temperament of 
nearly all jobs is  85 percent getting along with 
people and 15 percent technical ab ility .

“ T hese figures were a lso  substan tia ted  by 
other au thorities, but all hastened  to add that 
each is  an inseparab le part of the other. That is , 
getting along with people isn ’t enough; we must 
definitely  and thoroughly have the other 15 
percent. On the other hand, th is  15 percent is  of 
l i tt le  use if we are unable to apply it.

“ H ere’s another figure that won’t be a t all 
new to you, Ray. You’ve heard it  many times 
from many of our leaders in public h ea lth .’ 

“ I know what you’re going to s a y ,”  Ray 
chimed in, “ that about 90 percent of our work 
is  educating the people with whom we work as 
well as educating the pub lic .”
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“ R ight you a re ,”  agreed Cliff, “ and if we 
are going to do any e d u c a t i o n a l  work, we 
certain ly  need to get along with the people we 
are trying to educate un less , of course, we want 
to try to dump that responsib ility  on the courts.

“ You know, Ray, I’ve tried to think of some 
part of our job that doesn’t involve an individual 
or a group of people, and, to save my life , I 
can’t. T hese s ta tis t ic s  I, more or le s s ,  stumbled 
onto, and the fact that we are alw ays working 
with people se t me to thinking. I decided to 
learn  what I could about human behavior, but I 
was really  apprehensive about it. I figured all 
th is  behavior stuff was only for the psychologist 
and p sy ch ia tris t. I w as lucky, however, for on 
the firs t trip to the library I picked up a good 
book on human behavior. In it I read that human 
conduct operates according to definite law s and 
is o rd e r ly - th a t  is , one may expect sim ilar 
responses to sim ilar s itua tions in most people. 
For in stance , if you went out on the s tree t and 
kicked the first 10 people you met a lusty  blow 
on the sh ins, you would be well assured  they 
wouldn’t like it. They would all reac t sim ilarly 
in that they would all be angry. The same thing 
is  true with what you say. T ell these  10 people 
they look stupid and repulsive and they aren’t 
going to like it; or te ll someone outside of th is  
group you think that of them, and I’ll wager you 
10 to 1 they will find it out, and they s till  aren’t 
going to like it.

“ About the firs t principle I learned in getting 
along with people is  that you must never do 
anything to lower a person ’s self-esteem  if you 
wish to make and keep a friend. An individual 
spends nearly a ll of h is time thinking about 
him self when he is n ’t on special p ro jec ts. You 
and I do th is , and so do all other p e o p l e  
Another thing, did you know you would rather 
be you than any other person in the world? Now 
w ait a minute, le t me explain that. Sure you 
would like to look like Clark Gable, sing like 
Bing Crosby, and fight like Joe L ou is. Y es, 
you would like to have a ll these  a ttribu tes, 
but you would s till rather be you. The point 
is  that every person you meet would rather be 
him self than anyone else ; so if he th inks that 
much of him self, it is  obvious we should never 
do anything to indicate that we have a lower 
opinion of that se lf. We hurt p e o p l e  in a 
hundred different ways — little  sa tirica l things 
we say or insinuate , or even the manner in which 
we say th ings. You see  th is  ego, or se lf, is  a

very delicate apparatus — far more sensitive  
than the fin est radar. It p icks up not only sound, 
but looks and im pressions too. T his ego of ours 
has the oddest habit of se lec ting  things and 
recording them -  things often not having the 
rem otest connection. Our sen sitive  e g o  is 
vigorously activated  by the s lig h te s t suspicion 
of potential harm. Once damaged, even slightly , 
it  turns the entire attitude of the individual 
into that of resentm ent, a most unproductive 
form of creative thinking.

“ You know, Ray, while we are thinking so *
much about ourselves, we a lso  are alw ays think­
ing about what we want. T h is we carry over 
into our work in tha t we are alw ays thinking 
about what we want the other fellow to do, and 
we give little  thought to what he may want to 
do. It seem s to me we must be in terested  in 
what the other fellow wants and do what we 
can to help him get it. I have found that it  isn ’t 
too hard to get many things we want if we take 
time to get the other fellow to want them too. 
Em erson, the poet, was trying to get h is  calf 
into the barn one time. He pulled and tugged 
on the halter while the hired man, with h is 
shoulder to the ca lf’s rump, pushed for all he 
w as worth. The calf, with the exasperating 
stubborness and aw kardness p o ssessed  by 
calves alone, braced his forefeet and res is ted  
all endeavor. Em erson’s plump and p leasan t 
housekeeper w atched the proceeding with grim 
in terest. F inally , she poured milk over her 
fingers, stuck them into the ca lf’s mouth, and 
backed slowly into the barn with the calf eagerly 
following. Well, the calf got what he wanted 
and Emerson got what he wanted, but until the 
housekeeper came along neither w as sure of 
what the other wanted. Most people are ju st 
about like that, it seem s to  me.

“ P eople  need nourishment for their se lf­
esteem , Ray. If you find someone has done 
som ething w ell, be sincere  and hearty in your 
p ra ise . Don’t fla tte r though, because it is  too 
easy  to see  through it, and the so-called ‘flannel 
mouth’ lo se s  friends rapidly.

“ Criticism  is  feared by everyone and this 
fear probably is  second o n l y  to the fear of 
poverty. C riticism  is a lso  dangerous because it  
wounds a man’s self-esteem  and, of course, it  
is  futile because it pu ts one on the defensive 
and makes him try to justify  him self. There is  
nothing that so k ills  a man’s ambition a s  d irect 
criticism . Call attention  to errors indirectly ,
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give a man an incentive to work, a n d  allow 
every person to save face.

“ Ray, I have made i t  a habit never to check 
any establishm ent without firs t finding something 
I can genuinely p raise  the manager for. I’ll admit 
it is  sometimes hard to find, but even an old 
shack has enough cracks and ho les in it to make 
ventila tion  unusually good. Another habit I have 
formed is  that of never considering the health 
problem the firs t part of my job. The fellow who 
runs the p lace, who spends the money, and who 
can make the work of the i n s p e c t o r  easy 
commands my first attention. If I have him on my 
side , my worries are over. Fortunately  he reac ts  
according to definite patterns so I proceed along 
those l in e s .”

“ C liff ,”  Ray interrupted, “ ju s t th is  morning 
I heard you call Mr. Sellers and te ll him you 
would be over a t 9:30 to do an inspection. What 
in the world kind of b u sin ess  is  that, letting  him 
know when you are coming? You won’t be able 
to catch  him at anything, and the p lace will 
probably be all shined u p .”

“ Mr. Sellers and I have a mutual resp ec t for 
each other and for our respective professions. 
We make appointm ents regularly and se t aside 
time for them,”  Cliff said . “ No more of th is  ‘cops 
and robbers’ stuff for me. I used to stop in when 
I knew the m a n a g e r s  le a s t  expected me. Of 
course, I found things wrong and I really  jumped 
on them. Then, while their self-esteem  screamed 
in anguish and their attitude curdled and slowly 
congealed into a so lid  block of resentm ent I tried 
to explain what I wanted and why. Well, it ju s t 
won’t work. Now, I know w h a t  the individual 
manager hopes to do, and he knows what I hope 
to do, and together we strive toward a mutual 
goal; I try to do things for him and he does things 
for me. Every manager and I autom atically be­
come partners after I explain that we’re in this 
together, and believe me, i t  works much better.

“ Ray, i t ’s alm ost 9:15 and w e’ve got to get 
along. I’ve only mentioned a couple of behavior 
patterns that all people seem to have, but that 
may be e n o u g h  for a sta rt. Meantime try to 
develop a genuine in te rest in all other people 
you meet. You will be surprised how interesting 
it  is  once you get sta rted . Start conscientiously  
trying to remember p eop les’ names. Don’t te ll me 
that you can’t; I’ve tried it, and I know tha t any­
one can remember names if he w ants to.

“ H ere’s a l i s t  of books and there are many

more in the library. In t h e s e  you will find 
definite behavior patterns outlined.

“ L e t’s ask the boss if we can ’t s p e n d  a 
couple of hours each week d iscussing  these 
th ings, sort of like we do new milk stone re­
movers and new cleaners.

“ One la s t  thing, Ray. P le a se  don’t make the 
same m istake I did in studying people. I was 
alw ays looking for their d efec ts  and trying to 
get them to change their hab its and a ttitudes, 
trying to get them to practice  the p rincip les we 
have been talking about. It was a long time 
before it occurred to me that perhaps I might 
have some shortcom ings. Now e v e r y t h i n g  I 
leam  about human behavior I apply to m yself 
in seeking self-improvement. The pathology of 
the behavior of others I leave to their doctor 
and p sych ia tris t.

“ I t’s  odd how much other people improved
their behavior when I improved m ine.”
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Problem s in  Improving Reported Morbidity 
Data as a Tool for Epidem iological Research

R. E . Serfliisg, Sr. S c ien tist , and Ida L . Sherman*

The  dual o b jec tives of the morbidity reporting 
system , (1) immediate recognition of communicable 
d isease  as i t  occurs in the population and, (2) 
compilation of data for adm inistrative planning and 
epidem iological a n a ly s is , although w ell known, 
often fa il to be adequately considered in d iscus­
s ions of morbidity r e p o r t i n g  problems among 
ep idem iologists, s ta tis t ic ia n s , adm inistrative 
health  o fficers, and others who use the d a ta  for 
one purpose or another. The public health  nurse 
h as  the individual case  as her primary interest» the 
s ta tis tic ia n  and public health  adm inistrator give 
f irs t attention to population differences in inci­
dence, and the ep idem iologist, although v ita lly  
in terested  in a ll a sp ec ts  of reporting, often cannot 
give the long range functions of reporting the 
attention they deserve.

Although the reporting system  in i ts  p resen t 
form, desp ite  many inadequacies, appears to be 
su c c e ss fu l in providing suffic ien t no tifica tions 
to a ssu re  the health  officer that he can reliably 
appra ise  the current communicable d isea se  s itu a ­
tion in h is c o m m u n i t y ,  these same data  have 
lim ited u sefu lness for measurement of variation 
in trends, geographic and seaso n a l d istribu tion , 
and other factors involved in the epidem iological 
analysis  of communicable d ise a se . The da ta  now 
obtained serve a s  effectively  as they do because 
the local health  officer and s ta te  epidem iologist 
can supplem ent the reported figures in various 
w ays by means of informal reports of field workers, 
conversations with p h y sic ian s, and other b its of 
m iscellaneous information. F o r an a ly sis  of d a ta , 
however, only the reported figures are left; the 
in tang ib les which the health officer or epidemi­
o lo g is t used to supplem ent the morbidity reports 
in meeting daily program needs are no longer av a il­
ab le , and even if they were, would not be su itab le  
for quantitative s tu d ie s .

D ETECTION OF S I N G L E  CASES AND OUT­
BREAKS

In examination of factors which explain the

♦ E p id e m io lo g ic  S e r v i c e s ,  CDC®

general accep tance of the p resen t reporting system  
as adequate in detection  of sing le  cases  and out­
b reaks, three come immediately to a tten tion .

F irs t , the sen se  of adequacy ac tually  extends 
only to certain  of the more severe  d ise a se s  for 
which (a) there is an accepted  public health  action 
to be taken, or (b) there is a high degree of public 
health , m edical, or popular in te rest. D iphtheria, 
poliom yelitis, s y p h i l i s ,  and Rocky Mountain 
spotted  fever are examples of such d isea se s .

A second reason for reassurance  re su lts  from 
the fac t that in practice  the reporting system  is 
supplem ented by many other sources of informa­
tion , e .g ., leads obtained from public health and 
school nu rses, h o sp ita ls , informal conversations 
with physic ians, laboratory reports, and even 
new spaper clippings.

In the third p lace, death certifications afford 
confirmatory evidence that no severe  outbreaks 
p ass  unrecognized. The continuing decline in the 
annual death ra te  for many communicable d isease s  
ind ica tes that even though a ll c a se s  may not be 
recognized, a su ffic ien t number of them come to 
the attention of health  authorities to enable main­
tenance of a moderate to low incidence level. 
Again such confirmation is  re s tr ic ted  to certa in  
d ise a se s .
MEASUREMENT OF CHANGES IN INCIDEN CE

T he sen se  of adequacy which re su lts  from the 
reasonably  good performance of the morbidity 
reporting system  with re sp ec t to detection of 
c a se s  and outbreaks cannot be extended to the use 
of reported morbidity in measurement of geographic 
d ifferences in incidence; in time trends; and in 
changing incidence by sex , age, and race.

The w eaknesses of our p resen t system  become 
immediately evident when comparative m easure­
ments of incidence are attem pted. For th is  pur­
pose , the i n c o m p l e t e  reporting, varying from 
d isea se  to d ise a se , from time to time, and from 
place to p lace, cannot be supplemented by the 
diverse tip s , lead s, and clues which enable the 
reporting system  to function as a detection  m echa­
nism. For a few notifiable d ise a se s , the reported
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data  serve as a reasonably accept­
able index over periods of time dur­
ing which concom itant factors have 
not caused a marked change in the 
reporting system  itse lf . Thus sm all­
pox, typhoid fever, and diphtheria 
have a long history of severity; 
the s e t  of symptoms which give rise 
to c lin ica l d iagnosis have remained 
e ssen tia lly  the same for a long 
period of time; and public health 
action  in case-finding has been 
in tensive for many years. As a re­
su lt of the relative stab ility  of these 
fac to rs, the time trends of morbid­
ity  ra te s  for these d isea se s  reflect 
changes in incidence in a manner 
th a t appears in accord with related  
information.

In other reportable d isea se s , great 
variation in reported incidence may 
re su lt from such factors as: (1) the 
a ttitude of the private physician 
toward reporting; (2) incomplete e ti­
o log ical definition of reportable d is­
ea se  en titie s ; (3) variation in clin­
ica l d iagnosis according to local 
experience with infectious d isease ; 
(4) variation in  follow-up and verifi­
cation of ph y sic ian s’ reports; (5) 
variation in use and verification of 
supplem entary reports, e .g ., school 
and public health  n u rses’ reports, 
laboratory reports, and others; (6) 
v aria tions in laboratory procedures 
and in the crite ria  s e l e c t e d  for 
querying physicians for case  reports 
a s  a re su lt of laboratory findings.

In some c a se s , the e ffec t of ex­
ternal factors in the reporting sy s­
tem is  readily apparent. In others, 
the influences may be detected  only 
ind irectly  or through co lla tera l 
information. Some exam ples of the 
effec ts  of various influences on 
morbidity r e p o r t s  are shown in 
figures 1-3.

S yph ilis R ates in I llin o is . In I lli­
no is, as in other S ta te s , the venereal 
d isea se  control program developed 
during the la te  th irties was given a 
great deal of attention during the 
war years. R ecent morbidity ra te s  for

Figure I

REPORTED CASES OF PRIMARY AND SECONDARY SYPHILIS 
ILLINOIS, 1 9 4 0 -1 9 5 0

SOURCE OF DATA: CASES -  ILLINOIS DEPARTMENT OF PUBLIC HEALTH 
POPULATION- U.S. BUREAU OF THE CENSUS

FSA PHS COC ATLANTA, GA. SEPT. ¡951

F ig u re  2

ANNUAL REPORTED INCIDENCE OF MALARIA 
MISSISSIPPI, 1940-1950

SOURCE OF DATA: CASES-MISSISSIPPI STATE BOARD OF HEALTH 
POPULATION-U.S. BUREAU OF THE CENSUS

FSA PHS COC ATLANTA, GA. SEPT 1951
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Figure 3

REPORTED INCIDENCE OF HOOKWORM 
GEORGIA, 1937-1950

SOURCE OF DATA: CASES -  GEORGIA DEPARTMENT OF PUBLIC HEALTH 
POPULATION-US. BUREAU OF THE CENSUS

FSA PHS CDC ATLANTA, GA. SEPT. 1951

primary and secondary syphilis are 
shown in figure 1. From these rates 
i t  appears that infectious syphilis 
was a t a low leve l in 1940 ,increased 
markedly from 1940 to 1946, and 
declined from that date to the pres­
en t. During th is en tire  period (1940­
1950) control m easures had been 
in tensified .

Those acquainted with the recen t 
history  of syphilis in Illino is recog­
nize tha t increased  incidence occur­
red during the war years, and a lso  
believe that the current low level of 
infectious syph ilis  may be accepted 
as approaching the true incidence.
The low lev e l in 1940 is  attributed 
to under-reporting which diminished 
during the in tensive control program 
period of subsequent years, and thus 
induced a change in reporting prac­
tic e s  which p r e v e n t s  a precise 
appra isa l of the effect of the program 
in Illin o is ,

Reported Incidence of Malaria in 
M ississipp i. Prior to 1945 in M iss­
iss ip p i, as in some other S ta tes, the 
physician ’s case  report form w as designed to per­
mit reporting of total number of cases  by d iseases  
but not by individual pa tien ts . On January 1, 1947, 
th is form was replaced by an individual case  
report giving the p atien t’s name. The dramatic 
e ffec t of th is  change on the reported m alaria case  
ra te  is  shown in figure 2. In January 1948, a pro­
cedure w as in stitu ted  for field investiga tions to 
enable i n d i v i d u a l  appraisal of d iagnosis 
of reported m alaria c a se s , and a second notable 
reduction in the annual incidence rate resu lted .

Hookworm in Georgia . The incidence ra tes for 
reported c a se s  of hookworm in Georgia during the 
period 1937-1950 are shown in figure 3. Accurate 
in terpretation of the changing incidence depends 
on aw areness of (1) changing em phasis of the 
health  departm ent on ca se  finding, and (2) chang­
ing procedures in the method of counting c a se s .

According to the Georgia Department of Public 
H ealth , “ the break between 1940-1941 represen ts 
the difference between the 1934-1940 policy of 
counting reports from all sources and the policy 
adopted in 1947, and now projected backward to 
1941, of c o u n t i n g  only positives reported by 
S tate laboratories. F luctuations since  1941 reflect

the decrease  of case  finding ac tiv itie s  during the 
war years and a subsequent return to  normal levels 
in the post-war period. A completely new reporting 
system , based  entirely  on d irect tabulations from 
laboratory reports w as p laced in e ffec t on January 
1, 1951 and r e p o r t i n g  of hookworm by health  
departm ents and physicians w as d iscon tinued .”

DISCUSSION
The foregoing examples illu s tra te  some artifacts 

in the notifiable d isea se  da ta  caused by changes 
in programs, diagnostic concep ts, laboratory crite­
r ia , and reporting procedures. In the case of the 
m alaria or hookworm reports, it is unlikely that 
anyone acquainted with the problems of interpre­
tation of reported d isease  data  would m iss the 
warning given by the abrupt annual change in 
ra te s . The inherent danger signal is  not so evi­
dent in the reported case  da ta  for many other 
d is e a se s , and those fam iliar with reported morbid­
ity data know tha t sn a re s , trap s , and hidden pit­
fa lls  lurk in a ll the reportable d ise a se  records to 
entangle the unwary and to frustrate the informed. 
T his large body of data is ,  c o n s e q u e n t l y ,  of 
lim ited u se fu lness, even in pin-point s tud ies of
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situ a tio n s with which individual epidem iologists 
are familiar.

In improvement of death reg istra tion , the intro­
duction of uniformity of reports and reporting pro­
cedures served a s  a foundation on which to build 
toward complete and correct reporting. Morbidity 
reporting, however, is e ssen tia lly  a different 
procedure from death reg istra tion , and it should 
not be expected  that a sim ilar line of action w ill 
be of the same effec tiv en ess .

In m ortality reporting, the in itia l problem of 
defining the event on which the report should be 
made is a sim ple one, since in man, death i s  one 
of the most easily  recognized of b io logical phe­
nomena, and therefore the firs t s tep  in e s ta b lish ­
ing a reporting system , th a t of defining the event 
to be reported, is  c lear-cu t. C lassifica tio n  of the 
reported events can be taken  up as a separate  
problem. Once a record has been obtained of a ll 
the events and a c la ss ifica tio n  has been made, 
both in ternal and external evidence may be used 
to app ra ise  the re liab ility  of c la ss ifica tio n  and 
to  work toward its  improvement.

In morbidity reporting, however, the event of 
reporting, although defined for each reportable 
d ise a se , depends on a dec is io n , frequently com­
plex, which m ust precede reporting of the event. 
Since c la ssifica tio n  precedes the event of report­
ing , one has only a record of events c la ss if ied  
independently by a large number of individuals 
with different training, experience, in te re s ts , and 
w illingness to report.

In consequence, the to tal number of events 
reported depends upon a variety of facto rs, not 
readily  sub jec t to quantitative m easurement, which

can exert as  great an influence on the data as can 
the true fluctuations of incidence in the popula­
tion . In planning improvement in the u sefu lness 
of reported morbidity da ta  for adm inistrative and 
epidem iological a n a ly s is , i t  must be realized  tha t, 
in effec t, improvement must be p lanned, not in one 
reporting system , but in a s  many system s as there 
are reportable d ise a se s , each with i ts  own prob­
lems of m edical and public health importance; 
c lin ica l and laboratory d iagnosis; and the unknown 
effects of c u r r e n t  and future research , public 
health  ac tion , and popular in te re s t. A sim ultaneous 
a ttack  on a ll these fronts again st each of the 
communicable d ise a se s  cannot be considered a 
practical problem with the resources a t hand. 
Scrutiny of present-day epidem iological problems 
reveals  sev e ra l whose solution might be hastened 
if adequate and complete s ta tis t ic s  on incidence 
were availab le .

E fforts to concentrate immediate improvement 
of the reporting system  on a se lec ted  communi­
cable d isea se  problem would, while serv ing  a s  a 
testin g  ground for further improvement of the whole 
system , provide a working area  of trac tab le  size  
and afford a so lid  s ta t is t ic a l  base for broader 
investigation  of a current epidem iological problem. 
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HAVE YOU READ. . . ?
(Continued fro m  page 14)

BIOLOGICAL WARFARE 
What you should know about biological warfare. 

U .S . Government P rin ting  O ffice, Washington, D.C. 
(February 1951). T h is official U. S. Government 
booklet po in ts out that “ B iological a ttacks could 
be made by enemy forces or by sec re t agents. 
The a ttacks could be aimed at people, anim als, 
or food crops. But — b i o l  o g i c a 1 warfare i s  no 
sec re t super-weapon. There are defenses against 
i t  and you should know what they a re .”  T h is  
booklet points out some of the th ings tha t should 
be done as defensive m easures.

INTERNATIONAL SANITARY REGULATIONS

International san itary  regulations (Editorial).

J.A.M.A. 147(1): 62-64 (1951). T h is editorial 
describes some of the WHO Sanitary R egulations,

pertaining to d ise a se s  such a s  p la g u e , yellow 
fever, and typhus, unanim ously approved by the 
Fourth World Health Assem bly on May 25, 1951. 

U nless modified by the F ifth  Wo r l d  Health

Assembly the regulations w ill go into force in 
a ll countries concerned on O ctober 1, 1952.
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I

AN INTRODUCTION TO IlMCfE R iOLtlGY CSiR IES)  

PART I Basic Biology of B acter ia

PRODUCTION NO.: CDC 5-174.0, released 1950.

DATA: Film strip , 35 ram., sound, color, 7 m inutes, 56 frames.

PURPOSE
To provide elementary and refresher instruction 

in bacteriology.

AUDIENCE
Sanitarians, sanitary engineers, nu rses, and bac­

teriology laboratory techn ic ians.

CONTENT
C losely a sso c ia ted  with us in our environment 

are a m ultiplicity of tiny one-celled  p lan ts  called 
bacteria . Those which are capable of producing 
d ise a se s  are called  pathogenic bacteria . When 
public health  workers take sam ples of food or 
make swab te s ts  from d ishes used  by the public, 
and follow up with l a b o r a t o r y  te s ts , they are 
estab lish ing  the presence or absence of these 
pathogens. It is  therefore important for th ese  
workers to become fam iliar with the nature, physi­
ology, and n o m e n c l a t u r e  of both harmful and 
harm less bacteria .

The microscope reveals  b ac te ria  to be sim ple 
ce lls , each containing a m ass of protoplasm . They 
are c la ssified  partly according to their shape: 
cocci (spherical), b a c i l l i  (straight rod form), 
vibrios (short curved rod form), sp irilla  (longer 
curved rod), sp irochetes (corkscrew  form); and 
also  by their grouping as illu stra ted  by the cocci: 
diplococci (developing in p a irs)s strep tococci 
(clinging together like a chain), and staphylococci 
(in irregular groups like c lu ste rs  of grapes). The 
majority of known species of bacteria  are either 
b ac illi or cocci. B acilli outnumber the la tte r 3 to 1.

If surrounding conditions such as tem perature, 
humidity, acid ity , and food supply are favorable, 
each bacterium divides by a p rocess known as 
fission  to form two daughter ce lls  which in turn
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mature and divide. This reproductive cy c le , if 
unchecked, can reproduce b illions of offspring In 
a sing le  day from each bacterium.

In order to survive periods of unfavorable con­
ditions, certain  b ac illi form w ithin each cell a 
spore which contains the protoplasm of the ce ll 
condensed into a single round or oval granule. 
Spores can r e s is t  unfavorable conditions such as 
drought, sun ligh t, h ea t, and even a certain amount 
of boiling or baking for long periods. When the 
spore again finds a favorable environment, e .g ., 
a surgical wound, it  reverts to  its  rod-like shape 
and m ultiplies rapidly.

B acilli and some sp ira l sp ec ie s  of bacteria  
have fine hair-like flagella  which propel them 
through liqu ids. In order to feed , bacteria  must be 
immersed in solu tions of nutrients; they cannot 
grow or multiply w ithout abundant m oisture. I t  is  
for th is reason  that food may be preserved by drying
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i t  thoroughly.
Some bacteria  require free access  to oxygen and 

are therefore called  aerobic. Certain other bacteria , 
e .g ., those which cause botulism , thrive only in 
the absence of air because they get oxygen from 
s u r r o u n d i n g  compounds. T hese are called 
anaerobic.

B acteria  may be further d ifferentiated by their 
choice of food. Those which live in the so il and 
w ater and feed entirely  on inorganic m atter are 
called  autotrophic. T hose which require dead 
organic m atter for food are called  saprophytic,

while those which feed on the tis su e s  of living 
organism s, thus producing d isease , are called 
pathogenic. T hese pathogens flourish best at the 
body temperature of the organism on which they 
feed, and are  destroyed by high tem peratures. 
Thus fevers are useful and we can d isin fec t by 
boiling. Pathogenic bacteria  vary in other reactions 
to environment. T heir m ultiplication in food may 
be stopped in many c a se s  by low tem peratures or 
freezing, hence our refrigerators and deep-freezers; 
by an ac id , hence pickling  in vinegar; by a sa lt 
brine; and by sugpr, a s  by preserving in syrup.

PART II Identifying eras

PRODUCTION NO.: CDC 5-175.0, r e le a s e d  1950.

DATA: Film strip , 35 mm., sound, color, 9 m inutes, 64 fram es.

PURPOSE
To illu s tra te  and describe pathogenic bacteria  

and laboratory techniques for their identification . 
AUDIENCE

Sanitarians, sanitary engineers nu rses, and 
laboratory technicians.

CONTENT
B acterio log ists  have found tha t out of more 

than 1,300 kinds of bac te ria  which they have 
identified , 70 are pathogenic (d isease  producing). 
Of these , a t le a s t seven genera are of perpetual 
concern in routine investiga tions of the sa fen ess  
of water, milk, and other foods.

P o llu ted  water may harbor Salmonella typhosa  
(causing  typhoid fever) or Shigella  (causing  bacil- 
lary dysentery). Raw milk may contain Strepto­
coccus  (causing  sep tic  sore th ro a t),Mycobacterium  
(causing  tubercu losis), Brucella  (causing  brucel­
lo s is ) , and Shigella  (causing  infant d iarrhea). In 
foods may lurk Staphylococcus (causing  acute food 
poisoning), Clostridium  (from improperly canned 
foods and causing  botulism ), and Salmonella  (caus­
ing paratyphoid fever and acute food poisoning).

U sually a combination of two or more of five 
different m e t h o d s  are used in laboratories to 
identify pathogens:

1. M ic ro sco p ic  E x a m in a t io n .  The suspected  
m aterial is  smeared on a clean s lid e  and sta ined  
with a sim ple sta in  such as methylene blue or with 
a d ifferential s ta in  such a s  by Gram’s method. The 
la tte r d ifferen tia tes Mycobacterium , Clostridium, 
Streptococcus, and Staphylococcus, which appear 
dark purple (Gram positive), from Shigella , Salmo-

S c i e n t i s t s  c a l l  b a c t e r i a  b y  n a m e s  d e r i v e d  fro m  c o n d e n s e d  
a n d  b r o a d ly  d e s c r i p t i v e  w o rd s  o f  L a t i n  a n d  G r e e k  o r ig in .

nella , and Brucella , which are b leached by alcohol 
(Gram negative) and are recolored by a contrasting  
dye. Gram positive  and Gran negative bacteria  
are thus d istinguished  but further methods m ust 
be used to d istinguish  those in either group.

2 .  S tudy  of C o lo n y  G row th .  Certain nutrient sub­
s tan ces  (culture media) either in the form of broth 
or as so lid  s lan ts  or p la te s  induce bacteria  to 
multiply to the extent th a t a  generous supply 
of the organism is  p resen t. Pure cultures are 
n ecessary  for identification. To prepare them it 
i s  convenient to spread thinly (streak) a sm all 
drop of broth culture on the surface of a culture 
p la te . After incubation for an optimum time, each 
iso la ted  bacterium that w as streaked  onto the p late
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will h ave increased  to a m ass of descendan ts 
called  a colony. Any of these  co lonies may be 
transferred  to a new medium. T h is is  ca lled  sub- 
culturing. Smearing, s ta in ing , and m icroscopically  
examining the pure culture often enables one to 
identify i t  from the shape, color, and grouping of 
the bacteria .

3 .  study of E n zym e Action. B acteria  are  capable 
of forming enzymes or d igestive ju ices  which by 
their decomposing or synthesizing  action on various 
substances and solutions aid in identifying them­
se lv e s . Some may c lo t milk, acidify, form gas, or 
cause putrefaction and/ or ferm entation. T heir 
se lec tiv e  pattern  of behavior in accom plishing 
some of these  phenomena and not others identify 
them to the sk illed  bacterio log ist.

4. A n im al In o c u la t io n .  In studying pathogens, it  
is  frequently adv isab le  to in jec t them into te s t 
anim als that w ill reac t in a certain known way to 
a given pathogen; e .g ., rabbit fever (tularem ia) 
bacteria  grow slowly and uncertainly on a culture 
medium but often rapidly in a guinea pig.

5. Serologic T e s ts . The reaction between an 
unknown sp e c ie s  of bacteria  and the serum of 
certain spec ia lly  treated  animals often iden tifies 
the b ac te ria  and ind ica tes its  concentration in 
the sam ple. Some commonly used  serologic te s ts  . 
are; (a) agglutination; (b) precipitin; (c) bacterio­
ly tic ; and (d) complement fixation.

M eticulous care through te s ts  and counter te s ts  
i s  the price of positive  identification of pathogens.

During the months of July and August the fol- 
foreign public health  officers and tra inees were 
v is ito rs  to CDC:

Mr. Jo se  M. Azevedo III, Sanitary Engineer, Sao 
P au lo  Water Works Department, and P rofessor of 
Sanitary Engineering, U niversity of Sao P au lo , 
Sao P au lo , B razil.

Dr. L. J .  E . Fernando, Medical O fficer, Govern­
ment of Ceylon, Colombo, Ceylon.

Dr. Eunice P e re ira , Medical Officer, VD C lin ic , 
General H ospita l, Colombo, Ceylon.

Dr. Jen-Lan Shih, P hysic ian , D ept, of Maternity 
and Child H ealth , N ational In stitu te  of H ealth , 
Form osa, China.

Dr. Joaquin G. Santos, D irector, Unidad Sanitaria  
of Concepcion, San Salvador, E l Salvador.

Dr. Mohamed Abdel K ader, A ss is tan t D irector, 
R ural H ealth Adm inistration, D akahlea Province, 
C airo, Egypt.

Dr. Erich W. Kirchberg, Entom ologist, Robert­
Koch In stitu te , Berlin, Germany.

Dr. Emmanuel A ndreadis, D irector, Island of 
Samos, D istric t Health Department, Vathy, Samos, 
G reece.

Dr. Chamseddme M. II. Mofidi, Teheran Univer­
s ity  Medical School and P as teu r In stitu te , Teheran, 
Iran.

Dr. K alaya V isesbadhya, M e d i c a l  O fficer, 
Bangkok H ospital, Bangkok, Thailand.

Dr. Anant Krishana Anwikar, Medical Officer 
of Health, Central Province P u b l i c  H ealth 
Service, c /o  Public  Health D e p a r t m e n t ,  
Secretariat, Negpur, India.

Dr. Raden Mochtar, Chief O fficer, Public  
Health Education Service, Ministry of H ealth, 
P rapatan  10, D jakarta, Indonesia»

Dr. Ju lie  S. Sulieman, In Charge, Maternal 
and Child H ealth, Ministry of H ealth, D jakarta, 
Indonesia»

Dr. Zabihollah Ghorban, Chief Medical Officer, 
Public H ealth Departments of F ars  P rovince, 
Shiraz, Iran.

Dr. Einar P edersen , Deputy Director, Division 
of Epidemiology and Hygiene, Norwegian Public 
Health Service, Oslo, Norway.

Dr. B. N. C lark, Deputy Chief Health Officer, 
Union Health Department, P re to ria , South Africa.

Mr. Udom K a n i s h t h a r a t ,  Public  Health 
Engineer, Department of Pub lic  H ealth, Bangkok, 
Thailand.

Dr. Tanong V iriyachati, H e a l t h  Officer, 
Department of Health, M i n i s t r y  of H ealth, 
Bangkok, Thailand.

30

Courtesy of the David J. Sencer CDC Museum



ENTEROBACTERIACEAE

F . KAUFFM ANN 

1951, 338 pp . E jn a r  M unksgaard , C o p en h ag en

In th is volume is  included the available pertinent 
information concerning the c lassifica tio n  and 
differentiation of the e n t e r i c  bacteria . The 
organization of the book and the nomenclature 
employed therein follow the report of the Enter- 
obacteriaceae Subcommittee of the Nomenclature 
Committee of the International A ssociation of 
M icrobiologists to the F ifth  International Congress 
of Microbiology in Rio de Janiero  in 1950.

The author defines the family E nterobacteriaceae 
and outlines his conception of its  composition 
and relationsh ips. T hereafter the following groups 
which are of in terest to medical and veterinary 
bacterio log ists  are considered in nine chapters: 
Salm onella, Arizona, B allerup-B ethesda, E sch­
erichia, A lkalescens-D ispar, K lebsiella , Shigella , 
Providence (29911 of Stuart), and P roteus. As 
would be expected from the personal in te rests  
of the author, the main em phasis is  placed on 
serologic identification of types in those groups 
on which sufficient investigation  has been done 
to permit serologic typing. N evertheless, the 
d ivision into groups is accom plished by biochemi­
cal methods and the biochem ical a c tiv itie s  of 
the types within the groups are carefully cataloged.

The properties of the various c la sse s  of antigens 
found in the enteric bacteria , the serologic behavior 
of these antigens, the numerous varia tions to 
which they are sub jec t, and t h e i r  relation to 
serologic identification of types are carefully 
and lucidly explained. Simplified methods for the 
diagnosis of the more important types are included.

In addition to a d iscussion  of typing, the chapter 
on the E scherichia  group includes d iscussions of 
the Escherichia coli flora of healthy individuals, 
type d istribution in normal a n d  pathological 
m aterial, and the pathogenicity  of Escherichia  
types. The newer knowledge of the relation  of 
certain E. coli types to e p i d e m i c  infantile 
gastroen teritis  is  s tre sse d .

The d iscussions of t h e  various groups are 
followed by a c h a p t e r  devoted to intergroup 
antigenic re la tionsh ips. Throughout the work the 
author s tre s se s  the fact that the family of enteric 
bacteria  is made up of a se rie s  of re la ted  types 
which are not suscep tib le  to d iv ision  into sharply 
defined groups. Many interm ediate stra in s occur 
which arbitrarily must be placed into one group 
or another by agreement.

The book is concluded by a chapter devoted to 
media and methods used in the study of enteric 
bacteria . The scope and documentation of the 
book are indicated by the fact that it contains 
100 tab les and a 10-page bibliography. The volume 
is  clearly  and accurately  printed a n d  is well 
indexed. The book is the only available work 
in which accum ulated knowledge of the enteric 
bacteria  is  brought together. It is  authoritatively 
written by the foremost worker in the field and 
w ill provide an invaluable addition to the libraries 
of a ll workers in terested  in enteric bacteriology 
and in serologic identification  of bacteria  of all 
types.

P. R. Edwards, B acterio logist
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Ĵlte 9 ' Committee o*t Peit G ont>uU

The Interdepartm ental Committee on P e s t Con­
trol, meeting on May 18, 1951, at the National 
In stitu te s  of H ealth, B ethesda, Md., e lec ted  Dr.
H. L. H aller, a represen tative of the Department 
of A griculture, Chairman, and Dr. S. W. Simmons, 
a represen tative of the U. S. Public Health Service, 
Secretary.

A ssem bled m eetings of the Committee have not 
been held for some time, but they w ill be held 
quarterly hereafter with extra m eetings being called 
by the Chairman if indicated.

The firs t meeting of t h e  Interdepartm ental 
Committee on P e s t Control was held on March 13, 
1946, and consisted  of represen ta tives from the 
following Departments: War, Navy, A griculture,
F edera l S e c u r i t y  Agency, and Interior. The 
functions of the Committee, as se t forth in the 
m inutes of the firs t m eeting, were as follows:

(a) C ooperative p lanning in the f ie ld  of research  
and free interchange of information on re su l ts ;
(b) co llaboration  in preparing and i s su in g  in­
formation to the public  on matters which cover  
the general f ie ld  of ch em ica ls  used  in p es t  con ­
trol; (c) unif ication  of p o l i c ie s  on the use of 
su ch  ch em ica ls  when they are applied for con ­
tro ll ing  p e s t s  over large areas; and (d) co l lab ora­
tion and coordination in planning and ex e c u t in g  
control programs where there is  a joint in terest .  
The Committee is  composed of two or three

represen ta tives from each Department or Agency, 
but members have the privilege of inviting other 
sp e c ia lis ts  for the benefit of their advice and 
counsel when needed.

As sta ted  in the m inutes of the firs t m eeting,
and as is now the case :

‘ ‘The Interdepartmental Committee shou ld  not 
duplicate  or co n f l ic t  with the a c t iv i t i e s  of other  
groups concerned in in s e c t  and p es t  control  
that have been e s t a b l i s h e d .  It should augment 
their a c t iv i t i e s  by p r o v i d i n g  a m eans of 
cr y s ta l l i z in g  and pointing up work of the sev era l  
u n i t s  of the government in terested  in and 
r e sp o n s ib le  for work in research , education , and 
control of p e s t s .  It i s  not e x p ec ted  or intended,  
how ever, that r e s p o n s ib i l i t i e s  of the various  
units of the government w il l  be assum ed by the 
C om m ittee. It w il l  rather aid in carrying out

the a c t iv i t i e s  of the s e v era l  F ed era l  a g e n c ie s  
to the b e s t  in terest  of s o c ia l  progress  through 
joint c o n s i d e r a t i o n  of matters of mutual 
in t e r e s t .”
During the p as t number of years, under the 

Chairm anship of the la te  Dr. S. A. Rohwer and the 
Secretaryship of Dr. Paul A. N eal, the Committee 
has taken a leading part in the adoption of coined 
names for in sec tic id es  and has considered various 
problems presented to it by both governmental 
agencies and industrial in te re s ts . It is  hoped tha t 
in the future th is  Committee w ill be active in 
coordinating the re lease  of policy information in 
the field  of p es tic id es . It stands ready to consider 
for d iscussion  major problems which those in te rest­
ed in p est control might care to b r i n g  before 
it.

The presen t members and their a ffilia tions are, 
as follows*:

Department of A griculture: Dr. W. G. Reed, 
Production and Marketing Adm inistration, and 
Dr. H. L . H aller, Bureau of Entomology and P lan t 
Q uarantine; U. S. Public Health Service: Dr. Paul 
A. Neal, National In stitu tes of H ealth, and Dr.
S. W. Simmons, Communicable D isease  Center; 
F ederal Security Agency: Dr. A. J .  Lehman, Food 
and Drug Adm inistration; Department of Interior: Dr. 
C larence Cottam, F ish  and W i l d l i f e  Service; 
Department of the Navy: Commander Frank R. 
Philbrook, Bureau of M e d i c i n e  and Surgery, 
L ieu tenant Commander R i c h a r d  T . Holoway, 
Bureau of Medicine and Surgery, and Mr. Harry 
F le ish e r, Bureau of Ships; Department of the 
Army: L ieutenant Colonel F rederick W. Whittemore, 
J r ., Office of the S u r g e o n  G eneral, Dr. Ray 
T reich ler, Office of the Q uarterm aster General, 
and Mr. W. D. Reed, Office of the Chief of Engi­
neers; Department of the Air Force: Major L . C. 
K ossuth, Office of the Surgeon General, USAF.

The next m e e t i n g  of th is  committee was 
scheduled to be h e ld  on September 21, 1951.

♦ T h e  c o m p le t e  a d d r e s s e s  o f  th e  C o m m itte e  m e m b e rs  m a y  
b e  o b ta in e d  fro m  th e  s e c r e t a r y ,  D r. S . W. S im m o n s , C h ie f ,  
T e c h n i c a l  D e v e lo p m e n t  S e r v i c e s ,  C o m m u n ic a b le  D i s e a s e  
C e n t e r ,  U . S . P u b l i c  H e a l th  S e r v ic e ,  P .  O . B o x  7 6 9 ,  
S a v a n n a h ,  G a .

3 2  ^  U - S - G O V E R N M E N T  P R 1 N T I N Ç Î  O F F I C E  1 9 5 2  O ------9 5 1 9 9 2

Courtesy of the David J. Sencer CDC Museum
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Recenti PuJJAcatcani by Q 2b G Pe/iAanttel
Ajello, L ibero, Grant, V. Q ., and G utzke, M. A.: 

Use of mineral oil in the m aintenance of cul­
tures of fungi pathogenic for humans. Arch. 
Dermat. & Syph. 63:747-749 (1951).

A jello, L ibero, and Zeidberg, L . D.: Iso lation  of 
H istoplasma capsulatum  and A llescheria  boydii 
from so il. Science. 113(2945):662-663 (1951).

► Coffey, J. H.: Location and community fly control.
P e s t  Cont. 19(5): 18,20,36 (1951).

Gordon, M. A., and DuBose, H. M.: Anorectal ac ti­
nomycosis with ex tensive gluteal and thigh 
involvement. Am. J .  C lin . P atho l. 21(5):460- 
463 (1951).

Langmuir, A. D.: The po ten tia lities  of b io logical 
warfare against m an— an epidem iological ap­
p ra isa l. Pub. Health Rep. 66(13):387-399 (1951).

Mohr, C. 0 .:  Entom ological background of the d is­
tribution of murine typhus and murine plague in 
the United S ta tes . Am. J .  Trop. Med. 31(3): 

355-372 (1951).
Schubert, J .  H., Stanford, S. M., and T iffany, E . J .: 

Comparative evaluation of several complement 
fixation techniques for laboratory d iagnosis of 
the r ick e tts io se s . J . L ab. & C lin. Med. 37(3): 
388-393 (1951).

T isd a le , E . S.: F ie ld  training of san ita tio n  per­
sonnel. Am. J .  P ub . H ealth 41(7):852-854 (1951).

Courtesy of the David J. Sencer CDC Museum



Courtesy of the David J. Sencer CDC Museum


