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IN THE U.S.A* ?
JUSTIN ANDREWS. Sc.D^^F.yTPTH:

SENIOR SCIENTIST, DEPUTY OFFICER IN CHARGE, COMMUNICABI£ DISEASE CENTER 
U. S. PUBLIC HEALTH SERVICE. ATLANTA, GEORGIA

V J

The g en e ra l  d e c l in e  o f  m a la r ia  in  t h i s  
coun try  i s  b e l i e v e d  to  have begun d u r in g  
the l a s t  q u a r te r  o f  the 19th c e n tu ry ,1’2 ’3 
some y e a rs  b e f o r e  i t  was known how th e  
d i s e a s e  i s  t r a n s m i t t e d .  A t t h a t  t im e ,  
m a la r ia  v i r t u a l l y  b la n k e te d  th e  ^eas tern  
tw o - th i rd s  o f  the  n a t io n ,  ex c ep t  f o r  the 
Appalachian h igh lands ,  and extended up the 
C en tra l  V alley  of C a l i f o r n i a . 4 I t s  r e t r e a t  
has been in t e r r u p te d ,  a t  l e a s t  d u r in g  the 
l a t t e r  h a l f  o f  the in te rv e n in g  p e r io d ,  by 
resurgences  in  p revalence  a t  such r e g u la r  
i n t e r v a l s  t h a t  a f i v e - t o  s e v e n - y e a r  
c y c l i c i t y  i n  epidem ic m a n i f e s ta t io n s  has 
b een  p o s t u l a t e d . 4 ’ 5 The l a s t  o f  t h e s e  
periods of enhanced transm iss ion  took place 
d u r in g  th e  m i d - t h i r t i e s  o f  t h i s  c e n tu ry .  
By t h a t  t im e , the p r i n c i p a l  a r e a s  o f  en- 
d e m ic i ty  had  c o n t r a c t e d  t o  th e  c o a s t a l  
p la in s  and l im e-sink  sec t io n s  of the south­
ea s te rn  s t a t e s  and the f lo o d -p la in  a reas  of  
the lower M is s i s s ip p i  and i t s  main t r i b u ­
t a r i e s .  S in ce  t h i s  l a s t  upswing, 12 to  14 
years  ago, r e p o r te d  m a la r ia  p revalence  in

the U.S.A. has decreased s t e a d i l y  as shown 
in the accompanying graphs (Fig. 1). Making 
gen e ro u s  a l lo w an c e  f o r  th e  t r a d i t i o n a l  
e r r o r s  o f  om m ission  and co m m iss io n  i n  
m a l a r i a  r e p o r t i n g ,  i t  i s  e v i d e n t  t h a t  
c o n s i s t e n t  d e c l in e s  in  recorded  m o rb id i ty  
and m o r t a l i t y ,  u n p r e c e d e n te d  i n  t h e i r  
magnitude and du ra tion ,  have been in  e f f e c t  
fo r  the l a s t  decade o r  more. This downward 
trend  i s  v e r i f i e d  by the general  testimony 
o f  re s id en ts  and by sp ec ia l  f i e l d  s tu d ie s 6' 7 
in  a r e a s  where m a la r i a  has  b een  h ig h ly  
endemic in  the p a s t .

What i s  the  s ig n i f i c a n c e  o f  t h i s  l a t e s t  
r e c e s s io n ?  S in c e  1935 t h e r e  has been no 
r e p o r te d  i n c r e a s e  in  in d ig en o u s  m a la r ia  
cases or dea th  r a t e s  i n  th e  c o u n t ry  as a 
w hole. T h is  i n d i c a t e s  t h a t  th e  r e g u l a r  
w av e- l ik e  p a t t e r n  o f  m a la r ia  e p id e m ic i ty  
throughout the n a t io n  i s  no t  an immutable 
phenomenon. I f  the  n e g a t iv e  s lo p e  o f  the 
l a s t  12 y e a r s ’ experience can be continued 
or a c c e l e r a t e d ,  i t  can  mean n o th in g  more 
o r  l e s s  th a n  th e  u l t im a t e  e x t i n c t i o n  o f

P r e s e n te d  b e fo r e  th e  G eorg ia  P u b l i c  H e a l th  A s s o c ia t io n ,  June  10, 1947, and th e  American S o c ie ty  o f  
T r o p ic a l  M ed ic ine  and th e  N a t io n a l  M a la r ia  S o c ie ty  in  A t l a n t a ,  G eo rg ia ,  December 4, 1947.
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FIGURE 1 .

m a la r ia '  in  the  U n ited  S t a t e s .  To e x p l o i t  
t h i s  t r e n d ,  i t  i s  im p o r ta n t  to  de te rm ine  
i t s  c a u s e s ,  i f  p o s s i b l e ,  w h ile  they  a r e  
s t i l l  in  e f f e c t .

Is  m alaria ; being t r e a te d  out of exis tence? 
Has i t  stopped re la p s in g  o r  has man become 
g e n e r a l l y - r e f r a c t o r y ,  to  i n f e c t i o n ?  Have 
i n f e c t i b l e  anophe lines  become so few t h a t  
t r a n s m is s io n  i s  no t  p o s s ib le ?  Have th ese  
s p e c i e s ) l o s t  t h e i r  s u s c e p t i b i l i t y  t o  
p la s m o d ia l^ p a ra s i t i s m — or t h e i r  t a s t e  fo r  
human blood? Have a l l  r u r a l  homes in  the  
South been made secure ag a in s t  in s e c t s —and 
do th e i r ^ p c c u p a n t s  rem ain  in d o o rs  a f t e r  
d a rk  so  p u n c t i l i o u s l y  t h a t  t h e y  a r e  no 
lo n g e r  a c c e s s ib l e  to 'm o s q u i to e s ?  A b r i e f  
review o f 1these  and o th e r  p o s s ib le  n u l l i ­
f y in g  in f lu e n c e s  seems d e s i r a b l e :  1) to  
a s s e s s  th e  evidence fo r  or a g a in s t  t h e i r  
causa l p a r t ic ip a t io n  in , th e  cu rren t  m alaria  
reg ress ion ,  2) to  judge -the ex ten t ,  i f  any, 
th a t  these  phenomena}are{due to  purposeful 
c o n t ro l  e f f o r t s ,  and 3) whether i t  would 
be w ise r ,  in  view o f  tlx; p re s e n t  low lev e l  
o f  m alaria incidence,, to  s top  a l l  organized 
a t t e m p t s .a t  f u r th e r  m a la r ia  p reven tion  as 
u n j u s t i f i e d . e x p e n d i t u r e s  o r  t o  c o n t in u e

PER CAPITA INCOME PAYMENTS. BY YEARS, IN THE 
CONTINENTAL U S. AND IN ELEVEN SOUTHEASTERN STATES

FIGURE 2 .

them w ith  the hope and e x p e c t a t i o n  th a t ,  
w ith in  the fo reseeab le  fu ture , they w i l l  re­
s u l t  in the to ta l  e r a d ic a t io n  o f  the d isease .

Economic im provem ent in  th e  South — The 
South sh a red { in  the n a t io n ’s p r e s e n t  wave 
o f  p r o s p e r i t y  w h ich  s t a r t e d  i t s  upward j 
sw in g  ( s e e ' F i g .  2 )  a t  a b o u t  t h e  tim e I 
m a l a r i a  r a t e s  commenced t h e i r  l a t e s t  
d e sc e n t .  In  c o n n e c t io n  w i th  t h i s  c ircum ­
stance , i t  i s  p e r t i n e n t  to  note th a t  soc io ­
economic p ro g re s s  was b e l iev e d  by various I 
a u t h o r i t i e s 1 ’ 2 ’ 3 ’ 4 ’ 5 to  be th e  p rim e de- 
term inant in  th e  e x t i n c t i o n  o f  m a la r ia  in  | 
th e  Upper M is s i s s i p p i  V a l ley  though they j 
d i s a g re e d  as t o  th e  most p ro b a b le  means i 
by which i t  was ach ieved . M alar ia  i s  more I 
f i rm ly  e n t r e n c h e d  by e n v i ro n m e n ta l  con- | 
d i t i o n s  in  th e  S o u th  th an  i t  was i n  the 
North, n ev e r th e le s s  i t  seems probable  th a t  1 
economic im provem en t i s  th e  b a s i s  fo r  
v a r i o u s  p r e s s u r e s  t o  w h ich  i t  i s  now 
y ie ld in g .  Those which may be presumed to 
exe rt  a n t im a la r ia l  in f luence  include b e t t e r  | 
h ousing ,  more m ed ica l  and p u b l i c  h e a l th  ; 
s e r v ic e s ,  more d ra in a g e  fo r  a g r i c u l t u r a l  | 
and suburban development, e n la rg e d .u se  of 
i n s e c t i c i d e s  i n  homes, enhanced  anim al '
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husbandry, and increased  i n d u s t r i a l i z a t i o n  
with i t s  a t t e n d a n t  s h i f t  in  p o p u l a t i o n  
re s id e n ce  from r u r a l  a r e a s  t o  o r  n e a r  
metropolitan c e n te r s .  Wartime and post-w ar 

j shortages o f  m a t e r i a l s  and p r o f e s s i o n a l  
personnel have d o u b t l e s s  p re v e n te d  the  
fu llest e lab o ra t io n  o f  these forces ag a in s t  
malaria.

Hunan s u s c e p t i b i l i t y — Considering  f i r s t  
the human f a c t o r s  w h ich  may have been  
involved in  the p r e s e n t  r e c e s s io n ,  th e re  
appears to  be l i t t l e  re aso n  fo r  assuming 
that i t  i s  due to  an American loss of  su s ­
c e p t ib i l i ty  to i n i t i a l  in fe c t io n  or re lap se ,  
"e ll  over a h a l f  m i l l io n  American s o ld ie r s  
and s a i l o r s , 8 i n c l u d i n g  many from  th e  
South, acquired m alar ia  overseas from 1942 
to 1945, i n c lu s iv e ,  ev id en c in g  no r e s i s ­
tance to  the numerous s t r a i n s  of plasmodia 
encountered. Some of the t e r t i a n  in fec t io n s  
imported subsequen tly  a re  s t i l l  r e la p s in g  
a f t e r  t h r e e  y e a r s .  P a r e t i c s  and o t h e r  

j r e c i p i e n t s  o f  in d u ced  m a l a r i a  i n  t h i s

(co u n try  a p p e a r  to  a c c e p t  and r e a c t  t o  
blood- o r  m o sq u i to - tran sm it ted  i n f e c t io n s  
with o ld  or new s t r a i n s  o f  p a r a s i t e s  in

r e c e n t  y e a r s  as  t h e i r  p r e d e c e s s o r s  d id  
b e fo re  them ac co rd in g  to  o b se rv e rs  whose 
in v es t ig a t io n s  involve the ex tens ive  use of 
t h i s  p ro c e d u re .0 ’ 10’ 11’ 12 Furtherm ore , i t  
was shown i n  1947 t h a t  n a t i v e  c a s e s  o f  
f a lc ip a ru m  and q u a r ta n  m a la r i a  in  Sou th  
C a r o l i n i a n  N e g r o e s ,  w i t h  o r  w i t h o u t  
sy m p to m s,  w e re  r e a d i l y  i n f e c t i v e  t o  
in sec ta ry - re a re d  and wild-caught A. quadri- 
maculatus, even though gametocyte d e n s i t ie s  
were v e ry  low in  some i n s t a n c e s . 13

A n tim a la r la l  m ed ica t ion  — I t  i s  d i f f i c u l t  
to  as se ss  c o r r e c t ly  the ro le  of medication 
in  the m ala r ia  d e c l in e .  S in ce  the days of 

“ Sappington’s A nti-F ever  P i l l s ” , re s id e n ts  
of endemic areas  in  the United S ta te s  have 
consumed huge q u a n t i t i e s  o f  e t h i c a l  and 
p r o p r ie ta r y  a n t im a la r i a l s  w ith  the o b jec t  
of t r e a t in g  or preventing m alaria . I t  seems 
lo g ic a l  to  expect t h a t  drugs which reduce 
p a r a s i t e  d e n s i t i e s  in  man should  d im inish  
h i s  i n f e c t io u s n e s s  to  m o sq u i to e s  a t  the  
same time bu t  t h i s  e f f e c t  has no t  always 
been s u f f i c i e n t l y  r e a l i z e d  to  be o f  s i g n i ­
f ic a n c e  in  the p re v e n t io n  o f  m a la r ia .

Thus w hile  the world th a n k fu l ly  accords

ANTI-MALARIAL INFLUENCES
"...increased “...enlarged use of
industrialization...** insectlcidea-.'* "... enhanced

) animal husbandry.

“. . . s h i f t e r  in
population--.**

"  ...m ore  
d r a in s  a e ..."

m e d ica l and public. 
heal4h s e r v ic e s . . ."

" ...b e + + e r  ̂
housing'...'1
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memorable prominence in  medical h i s to ry  to  
q u in in e  f o r  th e  r e l i e f  i t  has g iv e n  to  
coun tless  m ill ions  s u f f e r i n g  from m alar ia ,  
i t  i s  now well known th a t  the- drug possesses 
no p r o p h y l a c t i c  p r o p e r t i e s , . e x c e p t  th e  
a b i l i t y  to  e f f e c t  the temporary suppression 
of symptoms,, nor, can i t  be depended upon to  
e x t in g u is h  com pletely  any type of m alar ia  
i n f e c t i o n .  T h e r e fo r e ,  i t  i s  d o u b t fu l  i f  
q u in in e  i n t e r f e r e s  p e r c e p t i b l y  w i th  the 
t r a n s m i s s i o n  of th e  d i s e a s e .  C e r t a i n l y  
the re  appears to  be no reason fo r b e l iev in g  
th a t  i t  contribu ted  any more to  the co n tro l  
6 f  m a la r ia  in  th e  S o u th  s i n c e  1935 th a n  
b e fo re  t h a t  d a t e .*

Q uinacrine  h y d roch lo r ide  (a ta b r in e )  was 
■introduced in t o  g e n e ra l  use in  the Sou th  

u r in g  the middle and l a t t e r  years  of the 
ecade when the p re s e n t  m a la r ia  re c e s s io n  
a s  j u s t  g e t t i n g  u n d e r  way. I t s  e a r l y  
xper im en ta l  a p p l i c a t io n  as a mass th e ra -  
eu t ic  and prophylac tic  among predominantly

Negro popu la tions  w ith  almost 
e x c l u s i v e l y  f a l c i p a r u m  ma­
l a r i a  was asso c ia ted  w ith  en­
couraging reductions i n  spleen, 
p a r a s i t e ,  m orb id i ty  and mor­
t a l i t y  r a t e s : 14’15’16 L a te r  
observations in  Panama,1 7 led 
to  the conc lus ions  t h a t  a t a ­
b r in e  was no  more dependable 
th an 'q u in in e  fo r  m a la r ia  con­
t r o l  p u rp o s e s  when u s e d  in  
t r e a t i n g  p a r a s i t e  p o s i t i v e s  
d isc o v e re d  a t  m onthly blood 
surveys. C r i t i c a l  t e s t s 18’18 
and genera l  experience i n  ma­
l a r i o u s  a r e a s  d u r i n g  World 
War I I  concurred in  e s t a b l i s h ­
in g  th a t  th i s  drug, w hile  not 
much more e f fec t iv e  than quin­

in e  a g a in s t  v iv ax  and q u ar tan  m a la r ia ,  i s  
v i r t u a l l y  a s p e c i f i c  ag a in s t  fa lc iparum  in ­
fe c t io n ,  i t s  use in  th e ra p eu t ic  o r  su p p re s ­
s iv e  dosages r e s u l t i n g  in  a high percentage 
of n o n -re lap s in g 'cu re s  of t h i s  and no o ther 
types of m alar ia .  This unique c h a r a c t e r i s t i c  
p lu s  the temporal a s s o c ia t i o n  of a t a b r i n e  
and th e  r e c e n t  m a la r ia  d e c l in e  q u a l i f i e s  
a ta b r in e  m edication  as one of the p o s s ib le  
causes  o f  the r e c e s s io n ,  w ithou t  d e f in in g  
i t s  a c tu a l  im p o rtan ce .* *

Population  m ig ra t io n  out o f  ru ra l  a r e a s —
Since 1935, th e re  has been a no table m igra­
t i o n  from r u r a l  t o  u rb a n  s u r r o u n d i n g s  
throughout the United S ta te s .  This was most 
marked during the  f i r s t  h a lf  of the p re sen t  
decade due, presumably, to  m i l i t a r y  induc­
t io n  and to  the a t t r a c t io n s  of higher wages 
and b e t t e r  l i v i n g  c o n d i t io n s  in  and n ea r  
the  more populous c e n te r s  where m a te r i a l s  
and equipment f o r  Defense and War In d u s -

* A ccord ing  to  Mr. Norman T a y lo r ,  D i r e c t o r ,  C inchona P ro d u c t s  I n s t i t u t e ,  I n c .  (p e r so n a l  communica­
t i o n ) ,  t h i s  c o u n t ry ,  p r i o r  t o  1939, used  r o u g h ly  f o u r  m i l l i o n  ounces  o f  q u in in e  each  y e a r ,  th e  
annual v a r i a t i o n  b e ing  w i th in  ten  p e rc e n t  o f  t h i s  f i g u r e .  I t s  consumption “ over a p e r io d  o f  y e a r s ’ 
d id  n o t  i n c r e a s e  w i th  th e  p o p u la t io n .  There i s  no w a y 'o f  d e te r m in in g  th e  a c t u a l  p r o p o r t i o n  used 
as  an a n t i m a l a r i a l  in  th e  South  b u t ,  on th e  b a s i s  o f  a v a i l a b l e  d i s t r i b u t i o n  d a ta ,  i t  was e s t im a te d  
a t  th e  I n s t i t u t e  t h a t  abou t  two m i l l io n  ounces were used fo r  t h a t  p u rpose .

* * In fo rm a t io n  r e g a r d in g  th e  d i s t r i b u t i o n  and consum ption  o f  a t a b r i n e  in  t h i s  c o u n t r y  co u ld  n o t  be 
o b ta in ed  from i t s  p r i n c i p a l  m an u fac tu re r  as th e  o u tp u t  o f  t h i s  p ro d u c t  fo r  the  l a s t  s i x  y e a r s  has 
been c o n t r o l l e d  l a r g e l y  by t h e  Army, Navy, and P u b l i c  H e a l th  S e r v i c e  and has been s u b j e c t  t o  use 
abroad  a s  w e l l : a s  in  th e  U n ited  S t a t e s .
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|  t r i e s  Programs were be in g  f a b r i c a t e d .
| From 1917 to  1940, th e re  was a small bu t 
j s tead ily  in c re a s in g  p rog ress  in  the indus- 
. t r i a l i z a t io n  o f  the South as northern  manu- 
I fac tu re rs  s h i f t e d  t h e i r  f a c t o r i e s  to  take 
j advantage o f  more fa v o ra b le  lab o r  co n d i-  
! t io n s  below th e  Mason-Dixon L in e .  From 
j July 1940 to  May 1944, the  South re c e iv e d  

2 4 .4  p e r c e n t  o f  t h e  $ 1 4 , 0 0 0 , 0 0 0 , 0 0 0  
authorized by the  War Production Board fo r  

j m anufacturing p l a n t s  and equipment; t h i s  
| does not in c lu d e  the c o s t  o f  p la n t s  whose 

post-war conversion  to  peacetime in d u s t ry  
I i s  d o u b t f u l . 20 D u rin g  th e  same p e r io d ,
| considerab le  numbers of Negroes t r a v e l l e d  

to  th e  n o r t h e r n  s t a t e s  t o  e s c a p e  t h e  
| e f fec ts  of a waning co tton  economy and with  
j the  hope of f i n d i n g  more p ro d u c t iv e  and 

co n g en ia l  s u r r o u n d i n g s .21
In  many s e c t i o n s  o f  th e  s o u t h e a s t e r n  

quadrant of t h i s  country, these events  have 
r e s u l t e d  in  t r a n s f e r r i n g  p eo p le  OUT o f  

, r u r a l  a r e a s  w here  t h e y  m igh t have had

FIGURE 3.

m ala r ia  and INTO urban  s i t u a t i o n s  where 
th e  chances o f  a c q u i r i n g  i t  were n e g l i ­
g i b l e .  The t o t a l  e x t e n t  t o  w h ich  t h i s  
phenomenon has  tak en  p lace  i s  n o t  known 
a t  p re s e n t  b u t  some id ea  of i t s  t r e n d  i s  
conveyed by th e  u p p e r  cu rv e  in  F ig .  3 , 
which in d ic a te s  the  p ro g re ss iv e  re d u c t io n  
in  farm p o p u la t io n s  in  the South  C e n t r a l  
and S o u th  A t l a n t i c  S t a t e s  from 1935 t o  
1945, i n c l u s i v e .  Thus i t  seems p ro b a b le  
t h a t  a c o n s i d e r a b l e  d e p l e t i o n  i n  r u r a l

p o p u l a t i o n  has o c c u r re d .  T h i s  may have 
a s s i s t e d  m a t e r i a l l y  in  m a la r ia  re d u c t io n  
in  th e  l a s t  f i v e  or s i x  y e a rs .

A n o p h e lin e  s u s c e p t i b i l i t y  — C o n s id e ra ­
t io n  must a lso  be given to  the  p o s s i b i l i t y  
t h a t  changes in  anopheline popu la tions may 
have i n t e r f e r e d  w ith  the  t r a n s m is s io n  o f  
m a la r ia .  Among such h y p o th e t ic a l  f a c to r s ,  
r e d u c t io n  in  m osqu ito  s u s c e p t i b i l i t y  to  
p la s m o d ia l  p a r a s i t i s m  due ,  p e rh a p s ,  to  
env ironm enta l  o r  cosmic in f lu e n c e s  would 
be o f  param ount s i g n i f i c a n c e  i f  demon­
s t r a b l e .  Such a phenomenon m ight be r e a ­
s o n a b ly  e x p e c te d  to  m a n i f e s t  i t s e l f  in  
i n s e c ta ry - r e a r e d  a s  w e ll  as w i ld  s t r a i n s  
o f  m o s q u i t o e s .  T h e re  i s  no p u b l i s h e d  
evidence to  t h a t  e f f e c t  w ith  re fe re n ce  to 
the p r in c ip a l  t r a n s m i t t in g  spec ie s  in  t h i s  
co u n try .  Induced m a la r ia  f o r  th e r a p e u t i c  
and experim enta l  purposes appears to  have 
been t r a n s f e r r e d  from one person to  another 
by means o f  m o sq u i to e s  w i th  com parab le  
degrees of  r e g u la r i t y  throughout and p r io r  
t o  the period under considera t ion .  9’10’ 11,12 
While most of the n a tu r a l ly  induced malaria 
has been t r a n s m i t te d  w ith  th e  Boyd s t r a i n  
o f  A. quadr i m a c u l a t u s , e s t a b l i s h e d  in  
1 932 ,22 o th e r  i n s e c t a r y  s to c k s  have been 
used and w ild  s t r a i n s  o f  t h i s  species have 
been b rough t  i n t o  l a b o r a t o r i e s  and t h e i r  
i n f e c t i b i l i t y  p ro v ed .12 ’ 23 ,24

A n t i l a r v a l  m easures — Has the  abundance 
o f  t h i s  t r a n s m i t t e r  d im in i s h e d  s u f f i ­
c i e n t l y  d u r in g  th e  l a s t  tw e lve  y e a r s  to  
account fo r  the m alaria reduction  observed? 
During t h i s  period, e f f o r t s  o f  considerable 
magnitude have been made by Federal, s t a t e  
and lo c a l  h e a l th  ag en c ies  and by p r iv a t e

“...atabv'ine, uih'ilanot moth more 
effective than quinine a ga in st  
viva* and quartan m alaria , • 
is v irtu a lly  a specific, 
acfainst fa lc ip a ru m  
Ln-fectrioo...*
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IN THE CONTINENTAL UNITED STATES WORLD WAR I-W O R L D  WAR H  
/(NOTE THE REDUCED MILITARY MALARIA EXPERIENCE IN THIS COUNTRY DURING 

1 THE LAST WORLD WAR) '

FIGURE 4.

i n t e r e s t s  aimed .at;, r e d u c in g  a n o p h e l in e  
d e n s i t i e s  both  on a , community-wide b a s i s  
and w i th in  homes; E n tom olog ica l  ev idence  
o f  success  as^a r e s u l t  o f  these  endeavors 
i s  l im i te d ;  t h e i r / p r o b a b le  e f f e c t i v e n e s s  
must be‘ i n f e r r e d / l a r g e l y  from the  n a tu re  
and scope of t h e i r  physical  accomplishments.

The U. S. Army’ s c o n t i n e n t a l  ex p e r ien ce  
w ith  m alar ia  during  World War I  was severe 
enough ( s e e  F ig .  4) to  r e q u i r e  e n v i r o n ­
m en ta l  c o n t r o l  m easures around s o u th e rn  
can to n m en ts .  These a c t i v i t i e s  had to  be 
f in a n c e d  j o i n t l y  from Federal and l o c a l  
re so u rces ,  thus d i r e c t in g  a t t e n t io n  to  the  
f a c t  t h a t  lo ca ls  governm ents were u n ab le  
to  bear the cos ts  of malaria con tro l  opera­
t io n s  which,? as then,conceived, were mainly 
a n t i l a r v a l .  >■ . " '*

Thus, during  the d e p re ss io n  years which 
fo l lo w e d ,  Federal . r e l i e f  o r g a n i z a t i o n s  
( C i v i l  Works A d m in i s t r a t io n  and F e d e ra l  
Emergency R e l ie f1 Adm inistration e s tab l ish ed  
in  1933, and .the Works P ro g re ss  Adm inis­
t r a t i o n  in  1935).were c a l le d  upon to  supply, 
manpower for malaria con tro l  purposes. They

completed a tremendous amount o f  d ra in a g e  
in  16 so u th eas te rn  s t a t e s .  The ex ac t  t o t a l  
i s  u n c e r t a i n  a s  e x i s t i n g  r e p o r t s  o f 
accomplishment4 ’ 25 a r e  no t in  agreem ent,  
b u t  from them i t  a p p e a r s  p r o b a b le  t h a t  
som eth ing  Sin th e  neighborhood  o f  32 ,000  
m iles  of “ a v e r a g e - s i z e ” d i t c h e s  were con­
s t r u c te d ,  d r a in in g  623,000 w atered  a c re s .  
M ost o f  them w ere  dug by hand l a b o r — 
machine and dynamite excavation  accounting 
fo r  only a minor p e rc e n ta g e  — and a few 
hundred m iles  o f  the  d i t c h e s  were paved 
w i th  co n c re te .

From th e  s t a n d p o i n t  o f  good m a l a r i a  
c o n t r o l  p r a c t i c e ,  t h e s e  p r o j e c t s  had 
s e r i o u s  f a u l t s .  I n  t h e  f u l f i l l m e n t  o f  
r e l i e f  o b j e c t i v e s ,  o p e r a t i o n s  c o u ld  be 
c a r r ied  out 1) where and only fo r  as  long 
as  the  numbers o f  l o c a l l y  unemployed were 
la rge  enough so  th a t  crews could be manned 
f o r  m a la r ia  c o n t r o l  d ra in a g e  as  w e l l  as 
for  o ther r e l i e f  labor p ro je c ts  d e s ire d  by 
th e  community, and 2) where l o c a l ly  pro­
vided m a te r ia ls  and equipment were a v a i l a ­
b le  f o r .m a tc h in g  a g a i n s t  Federal funds .



| These c o n d i t i o n s  te n d e d  t o  c o n c e n t r a t e

( m ala r ia  c o n t r o l  d ra in a g e  p r o j e c t s  in  the 
more p o p u lo u s  and w ea lth y  c o u n t i e s ,  no t  
n e c e s sa r i ly  the  more malarious ones. J u s t i ­
f i c a t i o n  fo r  l o c a t in g  work u n i t s  was f r e ­
q u e n t l y  b ase d  on n o th in g  more than  la y  
testim ony o f  p a s t  m ala r io u sn ess .  Drainage 
c o n s t ru c t io n  was r e s t r i c t e d  to  new works, 
which meant t h a t  e x i s t i n g  d ra in ag e-w ay s  
cou ld  n o t  be m a in ta in ed  or improved w ith  

| r e l i e f  lab o r  nor could i t  be used to  keep 
, in s e rv ic e a b le  con d it io n  the d i tches  which 
| i t  dug o r ig in a l ly .  In many, though not a l l  

in s tan ce s ,  lo c a l  governments have provided 
f o r  t h e  m a i n t e n a n c e  o f  t h e  d r a i n a g e  

. f a c i l i t  i e s .
As th e  Defense Program gathered  momentum 

in 1941, n a t io n a l  unemployment dec lined  and 
many o f  the  WPA M ala r ia  C o n tro l  D ra inage 
P r o j e c t s  were d i s c o n t in u e d  ex c ep t  in  the  
neighborhood  of m i l i t a r y  t r a i n i n g  camps. 
During 1942, these  were taken  over by the 

| U. S. P u b l i c  H ea l th  S e rv ic e  and, to g e th e r  
r ' w ith  o th e r  env ironm en ta l  m a la r ia  c o n t ro l  
( o p e ra t io n s  around a reas  of m i l i t a r y  or war 
| i n d u s t r i e s  s i g n i f i c a n c e ,  were c o n t in u e d  
I during  the war years as a cooperative works 

program of th e  Federal and v a r io u s  s t a t e  
h e a l t h  s e r v ic e s  co ncerned . T h e i r  e f f o r t s  
were co o rd in a ted  by the O ff ice  o f  M alar ia  

* C o n t r o l  in  War A re a s ,  h e a d q u a r t e r e d  in  
A t l a n t a ,  G e o rg ia .

During the period o f  maximal 
m i l i t a r y  t r a in in g  and indus­
t r i a l  p r o d u c t i o n ,  m a l a r i a  

J control drainage, f i l l in g ,  and
la rv ic id in g  were accomplished 

| by t h i s  o r g a n iz a t io n  around
| approximately 2,200 lo c a l i t i e s
I o f  m i l i t a r y  c o n c e rn  i n  19
I d i f f e r e n t  s t a t e s .  Through
| 1945, th e s e  a c t i v i t i e s  in -
, eluded c lea r in g  and cleaning,
I in c id en ta l  to  la rv ic id in g ,  of

13 7 ,0 0 0  w a te r e d  a c r e s  and
9 6 ,7 0 0 ,0 0 0  l i n e a r  f e e t  o f  
d i tch es ;  5,700,000 ga llons  of 

I o i l  and 73,000 pounds o f  p a r is
( green were used in  la rv ic id in g

660,486  a c r e s ;  a p p ro x im a te ly  10 ,900 ,000  
l i n e a r  f e e t  o f  d ra in a g e  d i t c h  o f  v ary in g  
c r o s s - s e c t io n  were dug (90 p e rcen t  o f  them 
by hand l a b o r ,  5 p e r c e n t  w i th  dynam ite,  
3 p e rcen t  by heavy machinery, and the o th ­
e r  2 p e rcen t  were l in e d  o r  t i l e d  d i tc h e s ) ;  
m e c h a n ic a l  and h y d r a u l i c  f i l l  amounted
315,000 cub ic  y a rd s .

T h is  program  was a g r e a t  improvement 
over the  preceding one from the s tandpo in t  
o f  m a l a r i o l o g i c  p r i n c i p l e .  M ain tenance  
o p e ra t io n s  could be undertaken  as r e a d i ly  
as  new c o n s t r u c t io n .  Local c o n t r ib u t io n s  
were req u ired  only when ad junc ts  to  d r a in ­
age works such as concrete  d i t c h - l i n i n g  or 
c u l v e r t s ,  t i l e ,  d y n a m i t e ,  e t c .  w ere  
d e s i r e d .  E a r ly  in  the  development of the  
War Areas Program, the p o l ic y  was adopted 
of basing operations on p o te n t i a l  malarious­
ness ,  i . e . ,  presence of i n f e c t ib l e  spec ies  
of  anophe lines ,  r a th e r  than  lay  testim ony 
o f  p r e v io u s  m a la r io u s n e s s .  E n tom olog ic  
ev a lu a t io n s  were made throughout the prog­
r e s s  o f  the  program to  check o p e ra t io n a l  
accomplishments. These have been summarized 
in  Fig. 5 and show 1) th a t  m ala r ia -ca rry ing  
ty p e s  o f  m o sq u i to e s  were l e s s  numerous 
w i th in  th e  zones where m osqu ito  c o n t r o l  
a c t i v i t i e s ,  e x c lu s iv e ly  a n t i l a r v a l  u n t i l  
ca lendar year 1945, were c a r r ie d  on than in 
a d j a c e n t  u n p ro te c te d  a re a s ,  and 2) th a t  
anopheline abundance in  u n co n tro l led  areas

RELATIVE DENSITIES OF MALARIA CARRYING SPECIES OF MOSQUITOES* 
WITHIN AND ADJACENT TO PROTECTED ZONES IN THE UNITED STATES DURING 

THE FIVE WORLD WAR H  YEARS 
(FROM THE U.S. PUBLIC HEALTH SERVICE, COMMUNICABLE DISEASE CENTER)

* ANOPHELES OUADR/MACJLATUS, A. FREEBORN!, A. ALBIMANUS

FIGURE 5 . ATLANTA, GEORGIA
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was c e r t a i n l y  no l e s s ,  p ro b ab ly  more, in  
1946 than  in  1942 when enumerative observa­
t io n s  were commenced. Spleen and p a r a s i t e  
s u r v e y s  were a l s o  made f o r  e v a l u a t i v e  
p u r p o s e s  b u t  were n o t  v e r y  m e a n in g fu l  
because of th e i r  lack of s e n s i t i v i t y  in  the 
f a c e  o f  d e c r e a s in g  m a l a r i a  p r e v a l e n c e .  
Community h e a l th  education  and inform ation 
programs were developed to  te ac h  the  la y  
p u b l i c  s im p le  f a c t s  a b o u t  t h e  c a u s e ,  
n a t u r e ,  t r a n s m is s io n ,  and p r e v e n t io n  o f  
m a l a r i a  th u s  s e c u r i n g  c o o p e r a t i o n  i n  
e f f e c t in g  the o b jec t iv es  of the program.

The main m alar io logic  shortcoming of t h i s  
War A reas  Program was t h a t  i t  was aimed 
only a t  the p ro tec t io n  o f  m i l i t a ry  t r a in e e s  
and war w orkers .  Thus i t  d id  n o t '  n u l l i f y  
fo c i  o f  primary m a la r ia  endem ic ity  u n le ss  
th ey  were n ea r  m i l i t a r y  t r a i n i n g  camps, 
maneuver a reas ,  a i r p o r t s ,  shipyards, or the 
s i t e s  o f  war i n d u s t r i a l  o r  r e c r e a t i o n a l  
f a c i l i t i e s .

A th i rd  federa lly-sponsored  program which 
may have ex e rc ised  some e f f e c t  on anophe- 
l in e  prevalence over a considerab le  pqgtion 
o f  th e  S o u th  i s  t h a t  o f  t h e  T e n n e s s e e  
V a l le y  A u th o r i t y .  T h is  o r g a n iz a t i o n  was 
c r e a t e d  in  1933. S in c e  th e n  i t  has  con­
s t ru c te d  or acquired 26 a r t i f i c i a l  impound­
ments a lo n g  the  T ennessee  R iv e r  and i t s  
t r i b u t a r i e s .  At maximum normal o p e r a t in g  
l e v e l ,  th e s e  la k e s  co v e r  n e a r l y  600 ,000  
a c re s  and t h e i r  t o t a l  sho re  l i n e  ex ten d s  
w e l l  o v e r  1 0 ,0 0 0  m i l e s . 28 Much o f  th e  
m a r g in a l  a r e a  i s  w i t h i n  t h e  l i m i t s  o f  
t r a d i t i o n a l  m alariousness where cond it ions

ment, l a r v i c i d i n g ,  d r i f t  removal and herb- 
i c i d i n g — a l l  p r o s e c u t e d  on v e r y  l a rg e  
s c a l e s .  The s t u d i e s  o f  th e  TVA M a la r ia  
C o n tro l  D iv i s io n  and th e  o p e r a t i o n s  p e r ­
formed by i t  o r  under i t s  t e c h n ic a l  su p e r­
v is io n  appear n o t  only to  have kept m alar ia  
from becoming a m ajo r  cause o f  m o rb id i ty  
in  the Tennessee V alley  but to  have reduced 
to  the p o i n t  o f  p u b l i c  h e a l t h  i n s i g n i f i ­
cance the m alar ia  p revalence  which e x i s t e d  
when c o n s t ru c t io n  was begun. I t  i s  i n t e r ­
e s t i n g  to  no te  t h a t ,  due to  a co m bina tion  
o f  u n c o n t r o l l a b l e  c i r c u m s t a n c e s  i n  the 
e a r l y  s p r i n g  o f  1945, an o p h e lism  i n  the 
lower tw o - th ird s  of th e  V alley  reached  the 
h ig h es t  le v e l  recorded  in  twelve y ea rs  but 
w i th o u t  ev id en c e  o f  an accom panying i n ­
c r e a s e  in  m a la r i a  p r e v a l e n c e . 7

T h is  in co m p le te  c a t a l o g  o f  f e d e r a l l y -  
s t im u la te d  e f f o r t s  a t  reduc ing  anophe line  
p roduction  i s  im pressive  but the  e f f e c t  of 
th e s e  en d e av o rs ,o n  m a la r ia  p re v a le n c e  is  
hard to  appra ise .  Their  ap p l ic a t io n  extends 
over the period  o f  m a la r ia  d e c l in e ,  a fa c t  
which should n e i t h e r  h a s t i l y  be d ism issed  
as fo r tu i to u s  nor taken for granted to  have 
c a u s a l  s i g n i f i c a n c e .  That m a la r ia  r e d u c ­
t i o n  occurred nea r  many of these  o p e ra t io n  
s i t e s  as a r e s u l t  of breeding-p lace  d e s t ru c ­
t i o n  and a n t i l a r v a l  m easu res  i s  i n d i s ­
p u tab le ,  bu t  t h a t  th e se  a reas  were s u f f i ­
c i e n t l y  numerous, e x te n s iv e ,  or m a la r io -  
g e n i c a l ly  im p o rtan t  t o  form a c o a le s c e n t  
m alar ia  dep ress io n  throughout the South  is  
h a rd ly  c r e d ib le .  Furtherm ore , m a la r ia  has 
diminished to  a g re a te r  or l e s s e r  degree in

favor the propagation  o f  A. quadrimacu- 
la tu s ,  a no to rious  impoundment breeder. 
The t h r e a t  o f  enhanced  m a la r i a  i n c i ­
d e n c e  was r e c o g n i z e d  e a r l y  i n  t h e  
p l a n n i n g  p h ase  and , as an im p o r ta n t  
e lem en t  o f  th e  H e a l th  and S a f e ty  De­
p a r tm e n t ,  a M a la r ia  C o n tro l  D iv i s io n  
was a c t iv a te d .  I t s  fu n c t io n s ,  a t  f i r s t  
i n v e s t i g a t i o n a l  and o p e r a t i o n a l ,  now 
c o n s i s t  o f  the development o f  the TVA 
m a la r ia  c o n t ro l  program and the  p l a n ­
n ing  and a p p ra is a l  o f  i t s  ex ecu t io n  in  
t h e  f i e l d .  The a n t i l a r v a l  m easu re s  
u t i l i z e d  inc lude  r e s e r v o i r  p re p a ra t io n  
and improvement, w a t e r - l e v e l  manage­
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areas  beyond  th e  i n f l u e n c e  o f  t h e  TVA 
and u n to u c h e d  by WPA o r  MCWA. T hus  i t  
i s  e v i d e n t  t h a t  o t h e r  f a c t o r s  i n  a d d i ­
t i o n  t o  i n t e r f e r e n c e  w i t h  a n o p h e l i n e  
p r o d u c t io n  have b een  c o n c e rn e d  i n  t h i s  
phenomenon.

Measures a g a in s t  a d u l t  a n o p h e l i n e s  — In
spite of a c t iv e  educational e f f o r t s ,  demon­
s t r a t i o n  p r o j e c t s  27* 281 28 and  h i g h e r  
incomes, the amount and q u a l i ty  of domestic 
insec t-p roofing  has increased  s ig n i f i c a n t ly  
in only a few of the ru r a l  s e c t io n s  of the 
South  where i t  would have i t s  g r e a t e s t  
e f fec t  as a m alar ia  reductive  measure.30’31 
D oubtless, t h i s  i s  due to  th e  e x c e s s iv e ly  
high r a t i o  of  in se c t -p ro o f in g  c o n s t ru c t io n  
and m a in te n a n c e  c o s t s  t o  th e  v a l u e  o f  
poorer type  h o u s e s .32' 33

On th e  o th e r  hand, th e  use  o f  dom estic  
i n s e c t i c i d e s  has i n c r e a s e d  p r o d ig io u s ly  
during the period under co n s id e ra t io n .  Data 
concerning the  a c tu a l  amounts packaged and 
so ld  a r e  d i f f i c u l t  to  o b ta in  as th e s e  a re  
viewed by d e a le r s  as com petit ive  in fo rm a­
t io n ;  however, c e r t a i n  re g io n a l  d i s t r i b u ­
to rs  ( s e rv in g  the so u th eas te rn  s t a t e s )  and 
n a t io n a l  manufacturers were w i l l in g  to  d i s ­
c lose  produc tion  trends  in  terms of annual 
p e r c e n t a g e  i n c r e a s e .  A c c o rd in g  t o  th e  
e s t im a te s  o f  the former, th e  d i s t r i b u t i o n  
of th e s e  p ro d u c ts ,  commencing w i th  1931, 
increased  each year by amounts which varied  
with d i f f e r e n t  concerns from 20 to  40 p e r ­
cen t u n t i l  1943, when output was c r ip p le d  
by la c k  of metal fo r  co n ta in e rs  and hand-

s p ra y e r s .  Compounded 
a t  the annual r a t e  of 
20 percent,  t h i s  would 
r e p r e s e n t  an over-all 
i n c r e a s e  o f  n e a r l y  
s e v e n  and o n e - h a l f  
times fo r  t h i s  period.

One n a t i o n a l  p r o ­
ducer w rote t h a t  the 
v o lu m e  o f  h i s  com­
pany’ s household  i n ­

s e c t i c id e  d i s t r i b u t i o n  in  th e  so u th eas te rn  
s t a t e s  in c re a s e d  140.4  p e rc e n t  from 1935 
to  1945 b u t  he b e l ie v e s  th a t  t h i s  was due 
to  th e  en e rg e t ic  ad v e r t i s in g  of h is  concern 
and  t h a t  c o m p e t i t i v e  b u s i n e s s  d i d  n o t

advance to  th a t  ex ten t .  However, one of h is  
p r in c ip a l  com petito rs  su p p l ie s  the fo llow ­
in g  i n d i c e s  e x p r e s s in g  in  term s of p e r ­
cen tag e  r e l a t i o n s h i p s ,  based  on b u s in e s s  
done i n  1939, th e  am ounts  o f  d o m e s t ic  
i n s e c t i c id e s  d i s t r i b u t e d  by h is  d ea le rs  in  
13 s o u t h e a s t e r n  s t a t e s  ( f i g u r e  f o r  1939 
b e i n g  t a k e n  a s  100%).

Year Percent Year Percent

1931 20.25 1939 100.00

1932 27.14 1940 85.07

1933 32.23 1941 89.23

1934 41.63 1942 147.08

1935 51.83 1943 159.59

1936 63.80 1944 139.50

1937 75.16 1945 140.36

1938 78.85 1946 55.84

T h is  m an u fac tu re r  i s  o f th e  op in ion  t h a t  
th e  s h a rp  d ec rea se  in  s a l e s  volume during 
1946 was due to  the la rge  amount of  “ f r e e ” 
s p r a y i n g  w h ic h  was done by l o c a l  and 
Federal government a g e n c ie s  d u r in g  t h a t  
y e a r .

These in d ic a t io n s ,  while remarkable, do 
no t  t e l l  th e  whole s to ry  because numerous 
small opera to rs  corrmenced domestic i n s e c t i ­
c id e  p r o d u c t io n  d u r in g  t h i s  p e r io d  thus  
adding m a te r ia l ly  to  the t o t a l  made a v a i la ­
b le  to  consumers. I t  i s  probably conserva­
t i v e  t o  e s t im a te  t h a t  th e re  were 10 to  20 
times as much household in s e c t ic id e  used in 
th e  s o u th e a s t  d u r in g  th e  e a r l y  war y ea rs  
as in  1931 to  k i l l  m osquitoes as w e ll  as 
o th e r  d om es tic  i n s e c t s .

In 1945, th e  O ff ice  o f  M ala r ia  C on tro l  
i n  War A re a s  embarked on i t s  E x tended  
Program of M alaria C ontro l.  This  cons is ted  
o f  the a p p l i c a t io n  o f  r e s id u a l  DDT to  the  
i n t e r i o r  su r fa ce s  of homes and p r iv ie s  in  
co u n t ie s  where s u b s t a n t i a l  m o r ta l i ty  from
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*.. .  measawes which, 
prevent mosquitoes Worn 
entering houses or which, 
destroy -the in sects 
after -they are in side, 
are of'transcendent 
Importance In preventing' 
tnalariai-transmissionj.

m a la r i a * ,  had been  r e p o r t e d  d u r i n g  th e  
p er iod  j u s t  before World War I I .  This  was 
aimed a t , p re v en t in g  th e  d is s e m in a t io n  of 
m a l a r i a ,  from h o m e - c o m in g 'v e t e r a n s  who 
had  a c q u i r e d  i n f e c t i o n " o v e r s e a s .  From 
J a n u a ry ’ 1, 1945 to  S ep tem b er  27, 1947, 
n e a r ly ,  3 .2  m i l l i o n  house-‘s p ra y in g  a p p l i ­
c a t io n s  were made in  r u r a l " a r e a s  o r  small 
towns in  309 co u n t ie s .  The average number 
o f  sp ray ings  p e r  house v a r ie d  from n e a r ly  
two in  1945 to no t  q u i t e  one and o n e - h a l f  
i n  1947, when 8 7 5 ,5 3 4  d i f f e r e n t  h o u ses  
w e re " : t r e a te d .

D om estic  i n s e c t i c i d i n g  w i th  r e s i d u a l  
ch em ica ls  such as IDT a p p e a rs  to  be the  
most f e a s i b l e  s in g l e  approach  to  m a la r ia  
p r e v e n t i o n  now a v a i l a b l e  in  th e  S o u th  
co n s id e r in g  the s p e c ia l  problems of house 
c o n s t r u c t io n ,  the d i s t a n c e  between homes 
in  r u r a l - s e c t i o n s ,  and the economy of the 
i n h a b i t a n t s .  Most a n o p h e l in e  m o squ itoes  
b i t e  only a t  n ig h t  and as more people a re  
w ith in ;  t h e i r  homes th an  e lsew here  d u r in g  
th e  h o u rs  of  d a r k n e s s ,  i t  fo l lo w s  t h a t  
m e a s u r e s ‘which p r e v e n t  m o sq u i to e s  from

e n t e r i n g  houses or which de­
s t r o y  th e  i n s e c t s  a f t e r  they 
a re  in s ide  are of  transcendent 
im portance in  p re v e n t in g  ma­
l a r i a  t r a n s m i s s i o n .  I t  i s  
probable th a t  the in s e c t ic id a l  
a p p l i c a t i o n s ,  both  ephemeral 
and  r e s i d u a l ,  made w i t h i n  
the horned in  the l a s t  12 years 
have accom plished  more- than 
a n y  o t h e r  one m e a s u r e  to 
re d u c e '  m a la r ia  t r a n s m is s io n  
in  t h e ! S o u th .

A n o p b e l i n e  d e v i a t i o n  —
A n o t h e r 'c i r c u m s t a n c e  w hich  
may have been o f  con s id erab le  
a s s i s t a n c e  in  r e d u c i n g  the  
d o m es t ic  d e n s i ty  of anophe- 
l i n e s  i s  th e  e x p a n s io n  of 
c a t t l e - r a i s i n g  in  the  s o u th ­

e a s t e r n  s t a t e s .  The lower curve in  F ig .  3 
shows the e s t im a te d  c a t t l e  p o p u la t io n  in  
t h e  S o u th  A t l a n t i c  and  S o u th  C e n t r a l  
s t a t e s  from 1930 to  1946- C a t t le  husbandry 

f has in c reased  i n  the South as c o t to n  c u l ­
t i v a t io n  has receded  in  importance and as 
r u r a l  labor has migrated out of  the reg io n .  
Longer g raz in g  seaso n s  than a re  a v a i l a b le  
e lsew h ere  in  the  co u n try ,  l e s s  l a b o r  r e ­
qu irem ents ,  a c c e s s i b i l i t y  to  e a s te r n  mar­
k e ts ,  and b e t t e r  p ro te c t iv e  techniques now 
a v a i l a b le  a g a in s t  c a t t l e  d i s e a s e s  s p re a d  
by b i t i n g  a r th ro p o d s  a r e  s a i d  to be f a c ­
t o r s  c o n t r i b u t i n g  t o  t h i s  d ev e lo p m en t.  
The p re sen ce  o f  more c a t t l e  i s  b e l i e v e d  
to  be im p o r t a n t ,  m a l a r i o l o g i c a l l y ,  b e ­
c a u s e  A. q u a d r im a c u la tu s  h a s  a s t r o n g  
p r e fe re n c e  fo r  c a t t l e  b l o o d .34 As th e s e  
m o s q u i to e s  em erge from  t h e i r  b r e e d i n g  
p laces  and seek blood meals, they a re  le s s  
l i k e ly  to  e n te r  human h a b i ta t io n s  in  la rg e  
numbers i f  they can s a t i s f y  t h e i r  ap p e t i te s  
more conveniently  from c a t t l e  in  the f i e ld s  
or in ,;s tab les  c lo se  to  houses.

The t re n d s  o f  th e  two graphs in  F ig .  3

•' ‘ •- - ,i
• In  c a le n d a r  year 1946, c o u n t i e s  were approved fo r  Extended Program o p e ra t io n  i f  th e  average annual 

m a la r ia  m o r t a l i t y  r a t e  d u r in g  1938 to  1942, i n c l u s i v e ,  was 10 or more p e r  100,000 p o p u la t io n .  In 
1947, th e  b ase  was broadened  t o  in c lu d e  r a t e s  down t o  5 pe r  1 0 0 ,000 .  C o u n t i e s  w i th  e v id e n c e  of 
c u r r e n t  m a l a r i a  m o r b id i ty  were ’ in c lu d e d  b o th  y e a r s .

r r .  s' % .
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( i n d i c a t e  t h a t  th e  d e c r e a s e  i n  th e  farm  
population o f  the South occurred  while the 
ca t t le  population was on the in c re ase .  This 
suggests  t h a t  the  a n t i m a l a r i a l  i n f lu e n c e  

1 of th e se  two c irc u m sta n ces  may have been 
| com pounded by t h e i r  c o n t e m p o r a n e o u s  

developm ent.

DISCUSSION AND SUMMARY
s U n ti l  medical and public  h e a l th  p ra c t ic e s  
! in  t h e  r e p o r t i n g  o f  m a l a r i a  c a s e s  and 
j deaths a re  improved to  the  p o in t  o f  being  

more d ep e n d ab le  m easu re s  o f  th e  a c t u a l  
m o r b i d i t y  and  m o r t a l i t y  due t o  t h i s  
d i s e a s e ,  c e r t a i n  r e s e r v a t i o n s  m ust be 

i e n te r ta in e d  concerning i t s  r e a l  s t a t u s  and 
! s h i f t s  in  prevalence. I t  does appear to  be 
( d im in ish ing , however, and on th e  b a s i s  o f  

the  fo r e g o in g ,  the fo l lo w in g  t e n t a t i v e  
deductions seem to  be j u s t i f i e d .  C e r ta in  of 
these ,  de r ived  from in fo rm ation  c o l l e c te d  

| over broad reg iona l  expanses, deserve more 
t s e a r c h i n g  and p r e c i s e  i n v e s t i g a t i o n  i n  
| r e s t r i c t e d  s tu d y  a r e a s  to  d e te rm in e  the  
j na tu re  and ex ten t  of t h e i r  lo ca l  impact on 

the incidence of m alar ia .
) I t  appears th a t  th e re  has been no e sse n ­

t i a l  d e t e r i o r a t i o n  in  the  p o t e n t i a l i t i e s  
o f  t h e  p a r a s i t e - h o s t . - v e c t o r  sy s te m  o f  
m a la r ia  t ran sm iss io n  in  the United S ta t e s  

j d u r in g  the l a s t  tw elve y e a rs .  The in fe c -  
} t i v i t y  o f  t h e  v a r io u s  s p e c i e s  o f  P l a s -  
j modium c a p a b le  o f  p a r a s i t i z i n g  man and 
j t r a n s m i t t i n g  mosquito remains un im paired .

I t  seems more l i k e l y ,  t h e re fo re ,  t h a t  the 
I m alar ia  recession  can be explained  in  terms 
j o f  q u a n t i t a t i v e  r a t h e r  th an  q u a l i t a t i v e  

ch an g es .
I The widespread e f f o r t s  a t  AREAL reduction  
| o f  anophe lism  in  th e  South  by a n t i l a r v a l  
| m e a s u r e s  have  d e p r e s s e d  and  p o s s i b l y  
' ex t in g u ish ed  m alar ia  endemicity in  c e r t a in  
[ l o c a l i t i e s  bu t  i t  i s  d o u b tfu l  t h a t  th e se  
I p rogram s were p r i m a r i l y  r e s p o n s i b l e  f o r  

th e  r e g i o n a l  d e c r e a s e .  The r e d u c t io n  o f  
DOMESTIC d e n s i t i e s  o f  an o p h e lin e s  by th e  

| u s e  o f  i n s e c t i c i d e s ,  a s  a r e s u l t  o f  
J, d e v i a t i o n  by  c a t t l e ,  and t o  a l e s s e r  

ex te n t  by in sec t-p roo fing  of houses i s  held 
r t o  b e  a more i m p o r t a n t  and  u n i f o r m l y  

e x t e n s i v e  c a u s a l  f a c t o r .

L.

Other c ircum stances  c o n t r ib u t in g  to  the 
general dec line  a re  1) population  movements 
from r u r a l  areas in  the South where m alar ia  
could  be acq u ired  to  urban c e n te r s  in  the 
S o u th  o r  t o  o t h e r  p a r t s  o f  t h e  c o u n t ry  
where m a la r ia  does not occur,  and 2) im­
proved a n t i m a l a r i a  m ed ica tio n .

Economic advance has undoubtedly  s t im u ­
l a t e d  t h e  dev e lo p m en t o f  most o f  th e s e  
f a c to r s .  A dep ress ion  might be expected to  
send people ou t o f  the c i t i e s  back to  the 
c o u n t ry  where un im proved  h o u s in g  would 
q u i c k l y  d e t e r i o r a t e  i n  t h e  a b s e n c e  o f  
m aintenance. Money would no t be sp en t  for  
household in s e c t i c id e s  and the  most e f f e c ­
t i v e  a n t im a la r i a l s .  Under such cond it ions ,  
m alar ia  could aga in  become a pub lic  h ea l th  
hazard o f  g re a t  prominence.

I f  m a l a r i a  can  be e r a d i c a t e d  in  t h i s  
co u n try  and i t s  r e in t r o d u c t io n  p reven ted  
or c o n t r o l l e d  — and t h i s  p o s s i b i l i t y  i s  
viewed as  re a so n ab le— s>35>3a>87>3 8>39140 

economic depressions could have no malario- 
genic e f f e c t .  Malaria prevalence and t r a n s ­
m is s io n  have re a c h e d  new low s. C o n t ro l  
te ch n iq u e s  a re  more e f f e c t i v e  today than  
ever b e fo re ,  though d o u b t le s s  t h e i r  e f f i ­
ciency can be s t i l l  fu r th e r  improved. These 
c o n s i d e r a t i o n s  c o n s t i t u t e  c o m p e l l i n g  
motives fo r  tak ing  advantage of our p resent 
s trong  p o s i t io n .  They o f f e r  a challenge to  
n a t io n a l ,  s t a t e ,  and lo c a l  h e a l th  agencies 
t o  com bine  in  e f f e c t i n g  t h e  c o m p le te  
a n n i h i l a t i o n  o f  th e  “ w o r l d ’ s g r e a t e s t  
s c o u rg e ” 38 in  th e  U nited S t a t e s .
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