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Special P>tciects . . .

SOME POSSIBLE CAUSES OF COMPLAINTS 
ON THE DECLINE IN EFFECTIVENESS OF 
DDT RESIDUAL SPRAYINQ IN 1947

From the Technical Development Division 
' Communicable Disease, Center, Savannah, Georgia

■. .......v * " -

B eginning l a t e  in  1946, and w ith  in c re a s in g  frequency during  1947, r e p o r t s  have been 
re c e iv e d  from b o th  fo r e ig n  and dom estic  sou rces  i n d i c a t i n g  th a t  th e  more r e c e n t  

a p p l i c a t io n s  o f  DDT r e s id u a l  sprays have not been as e f f e c t i v e  a g a in s t  f l i e s  as those 
ap p l ied  in 1945 or 1946. Some of the p o ss ib le  causes of these  complaints a re  d iscussed  
below. M ost 'o f  the complaints are undoubtedly a t t r i b u t a b l e  to  a combination of sev e ra l  
o f  these  p o ss ib le  causes, the various  in d iv id u a l  causes a l t e r n a t in g ,a s  the p r in c ip a l  one 
under the  v a r i e t y  of circum stances  involved in  each case .  S ince p r a c t i c a l l y  every com­
p l a i n t  was based on the a lleged  f a i l u r e  to  contro l  house f l i e s ,  t h e , following d iscuss ions  
d ea l  p r in c ip a l ly  w ith  th a t  in sec t .

Attempted 
Substitution 
of DDT for 
Sanitation

I T h e  extravagent claims which ch a rac te r iz ed  much of the 
if wartime p u b l ic i ty  which DDT received before i t s  a v a i l a ­

b i l i t y  fo r  g e n e ra l 'u s e ,  and i t s  remarkable e f f e c t iv e n e s s ,  
have led  some to  depend upon r e s id u a l ' s p r a y i n g  to  co n t ro l  
f ly  breeding without m aintain ing proper premise s a n i t a t i o n .  
T h is  tendency has been encouraged by the  f a i l u r e  of  many 
p u b l i c a t i o n s  on the  use o f  DDT t o  s t r e s s  th e  need f o r  
c o n t in u in g  good s a n i t a t i o n .  At d a i r i e s ,  food p ro c e s s in g  
p l a n t s ,  and on farms, where an abundance o f  f l y  b reed in g  
m ate r ia l  occurs, DDT cannot be used as a s u b s t i t u t e  fo r  good 
s a n i t a t i o n .  F ie ld  t e s t s  conducted in  the Technical Develop­
ment D iv i s io n  have r e p e a te d ly  shown t h a t  DDT t r e a tm e n ts  
which are e f f e c t iv e  in the presence of adequate s a n i t a t io n ,  
f a i l  to  give e f fe c t iv e  con tro l  in  the presence of poor s a n i ­
t a t i o n  which permits the buildup of f l y  populations so g rea t  
th a t  the av a ilab le  DDT-treated su rfaces  cannot s a t i s f a c t o r i l y  
con tro l  them. Such a change may occur quickly  in  hot weather 
when f ly  b reeding  i s  very ra p id .  Many people whose former 
f l y  problem was e l im in a ted  by the  i n i t i a l  a p p l i c a t io n s  of 
DDT combined with the s a n i t a t io n  which they then p ra c t ic e d ,  
have made p o s s i b le  the r e t u r n  o f  th e i r , ; . f ly  p rob lem s by 
becoming lax  in  t h e i r  s a n i t a t i o n  p r a c t i c e s .  In  the absence
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o f  p rop e r e d u c a tio n  and g u id a n c e  from  t r a in e d  p erso nn e l, 
su ch  people tend to  blame the r e t u r n  o f  t h e ir  f l y  problem 
on the f a i lu r e  o f DDT. A v ig o ro u s  e d u ca tio n a l program should 
p r a c t ic a l ly  e lim in a te  t h is  cause o f  co m pla in t.

| 2 >  The su rfa ces  on which house f l i e s  tend to  r e s t  indoors 
’■y d i f f e r  g re a t ly  from those^on which mosquitoes ty p ica l ly  
r e s t .  The p r e s e n t  house s p r a y in g  program i s  d e s ig n ed  to 
t r e a t  mosquito r e s t i n g  su rfaces .  House f l i e s  tend to  r e s t  on 
ta b le s ,  f lo o rs ,  and fu rn i tu re ,  e s p e c ia l ly  i f  food i s  present, 
and th e se  p la c e s  a re  seldom t r e a t e d . '  C onsequen tly  a con- 
s id e ra b le  leng th  of time may e l a p s e ; before  house f l i e s  in  a 
home rece ive  a to x ic  dose o f  D D T . ' F u rtherm ore , f l i e s  which
have been i r r i t a t e d  by c o n t a c t JWith D D T‘a t tem p t  t o  leave 
th e  house, and w i l l  do so i f  p o s s i b l e s o  th a t  the la ck  of 
dead  f l i e s  and the  p re sen ce  of l i v e  ones a re  n o t  always 
co n c lu s iv e  ev idence th a t  the  DDTvi s  no t  e f f e c t i v e .  Checks 
made in  the house e a r ly  in  the morning, however, should give 
some i n d ic a t io n  o f  the  e f f e c t i v e n e s s  o f  the t r e a tm e n t  in 
k i l l i n g  f l i e s  which en tered  the house during the l a t t e r  part 
o f  the previous day.

The p resen t  house spraying program a ls o  l im i t s  t rea tm ents  
to  the houses only, leaving u n trea ted  the  ou tbuild ings where 
treatm ent would give the bes t  r e s u l t s  fo r  f l y  c o n tro l .

|3/ Most of  th e  co m p la in ts  a r e  b ased  on th e  numbers of 
*■y  house f l i e s  observed. Some complain because roaches are 
see n  walking a c r o s s  t r e a t e d  w a l l s  w i th o u t  d ro p p in g  o f f .  
Others complain of the f a i l u r e  of  the DDT to  k i l l  mice, dog 
f l i e s  t h a t  b i t e  them on p o rc h e s  o r  o u td o o r s ,  and o th e r  
i n s e c t s  around po rch  l i g h t s .

Complaints of th i s  type are a c l e a r  in d ica t io n  of the need 
fo r  a s trong  educational program to  acquaint the pub lic  with 
the  o b je c t iv e s  o f  the  c o n t ro l  program.

|4 > Some complaints were made on the b as is  th a t  th e re  was no 
Ly  d if fe ren ce  noted in  the f ly  population before and a f t e r  
th e  f i r s t  spray ing  in  1947. Due to  the l a t e  cold  w in te r  in 
the southeast,  the  f l y  population was l a t e r  in developing in 
1947 than  in  p re v io u s  yea rs .  In many ca ses  t h e re  were no 
apprec iab le  numbers of  f l i e s  p re s e n t  immediately b e fo re  or 
a f t e r  the f i r s t  spraying, so that'®it is  no t s u r p r i s in g  th a t  
th e r e  was no d e t e c t a b l e  d i f f e r e n c e  in  the p o p u la t io n .  In 
1946, house f l i e s  reached the peak of t h e i r  p o p u la t io n  in 
s o u t h e a s t e r n  G eo rg ia  in  Ju n e ,  w h i le  i n  1947 f l i e s  were 
r e la t iv e ly  scarce in  June and did not reach th e i r  population  
peak u n t i l  l a t e  August and e a r l y  Sep tem ber.  These  d i f ­
fe ren ces  in  po p u la t io n  development might w ell  account fo r
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some o f  the  v a r i a t i o n s  in  p o p u la t io n  com parisons a t  any 
g iven  p er iod  of the two years .

| \15/ The p sy ch o lo g ica l  r e a c t i o n  o f  the p u b l ic  toward the 
• y  co n t ro l  program i s  probably  the .m ost im portant s in g le  
f a c t o r  invo lved  in  the c o m p la in ts .  V i s i t s  t o  homes from 
which com plaints  had o r ig in a te d  have re p e a te d ly  in d ic a te d  
th a t  householders who were formerly annoyed by the con tinual 
p re sen ce  o f  hundreds o f  i n s e c t s  now c o n s id e r  a v e ry  few 
i n s e c t s  i n t o l e r a b l e .  The d r a s t i c  re d u c t io n  in  the  i n s e c t  
p o p u la t io n  b ro u g h t  ab o u t  by th e  f i r s t  t r e a tm e n t  o f  DDT 
crea ted  such a favorable com p ar iso n  t h a t ;  th e  few remaining 
i n s e c t s  were e s s e n t i a l l y  i g n o re d .  The h o u s e h o ld e r  has  
become p ro g re s s iv e ly  more conscious and more c r i t i c a l  of a 
l e s s e r  and le s s e r  number of in s e c t s  a s 1the co n t ro l  program 
has continued in  opera t ion .  A c o n t r ib u t in g  f a c to r  has been 
the in c lu s io n  o f  the pub lic  in  the f inanc ing  of the co n t ro l  
program. Where th e  r e s id e n t s  a re  paying fo r  the s p ra y in g  
s e r v i c e ,  they  a re  i n c l in e d  to  demand p e r f e c t io n .
‘ On sev e ra l  occasions, members of the.Technical Development 
D iv is ion  who v i s i te d  some of the homes from which complaints 
had been  r e c e iv e d  were g r e e te d  w i th  a s ta te m e n t  such  as! 
“ F l i e s  a re  worse now than  ev e r ,  even b e fo re  DDT sp ra y in g  
b eg a n .” On making a su rvey  of the  prem ises, however, only 
two or th re e  f l i e s  could be found on the  porches , even in  
th e  p re sen ce  o f  food f o r  p e t s ,  and none co u ld  be found 
i n d o o r s .  The p re s e n c e  o f  num erous f l y  s p e c k s  showed, 
however, th a t  a large  f ly  population  had been p resen t  p r io r  
to  i n i t i a t i o n  o f  DDT s p ra y in g .  In  one in s ta n c e ,  th e  com­
p l a i n i n g  househo lder o p e ra ted  a community s t o r e  and had 
a p p a re n t ly  in f lu en c ed  o th e rs  i n  th e  neighborhood, as the 
c o m p la in t s  were r e l a t i v e l y  u n ifo rm  from s e v e r a l  nearby  
homes, none o f  which were j u s t i f i e d  on the b a s is  of the few 
f l i e s  o b served  a t  the  tim e th e y  were v i s i t e d .  In  every  
in s tance  where wall cage t e s t s  were made on the premises of 
complaining householders, the r e s u l t s  ind ica ted  th a t  e f f e c ­
t i v e  DDT r e s id u e s  were s t i l l  p r e s e n t  a t  th e  time o f  the 
t e s t s .

The f a l l a c y  of a ttem pting  to  depend upon memory to  accu­
r a t e l y  compare one season’s in s e c t  popu la t ion  w ith  th a t  of 
a n o th e r  season  has been r e p e a t e d ly  d em o n s tra te d .  D uring  
f i e l d  t e s t s  a t  d a i r i e s  t h i s  year, some opera to rs  commented 
f r e q u e n t ly  th a t  more f l i e s  were p re sen t  on t h e i r  premises 
t h i s  year than were observed l a s t  year, while recorded f ly  
counts taken in  the same manner by the same worker a c tu a l ly  
i n d ic a te d  t h a t  approx im ate ly  the  same f l y  p o p u la t io n  was 
p re se n t  bo th  years .

A lthough  th ey  were i n c l i n e d  to  grumble ab o u t  th e  f l y  
p o p u la t io n  p r e s e n t ,  the g r e a t e r  m a j o r i t y  of  the  peop le  
v i s i t e d  r e a d i ly  agreed th a t  t h e i r  p resen t problem was q u i te  
small as compared to  the period  before  the use of DDT, and
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e x p r e s s e d  th e  h o p e ; t h a t  th e  c o n t r o l  p ro g ram  w ould  be 
c o n t i n u e d .

Use of Old or 
Non-Standard 
Spray Material

Treatment of 
New Surfaces 
May be More 
Effective than 
Treatment of 
Previously 
Treated Surfaces

l 6 x  Many the com plaints, from:both fo re ig n  and domestic 
sources, a r e : traceab le  to  the use of old  DDT concentrates 

purchased-from th e  War A sse ts  .‘A d m in is tra t io n  or o th e r  non­
s tandard  m a te r ia ls ,  such as DDT by-product.  A nalysis  o f some 
o f  th e se  p ro d u c ts  in d ic a te d  t h a t  th e  amount of DDT which 
th ey  co n ta in ed  v a r i e d 'g r e a t l y  and some of th e  War A sse ts  
concen tra te  co n ta in ed ’20 p ercen t  e m u ls i f ie r .

Chemical an a ly s is ,  o f  two drums of s tandard  35 p e rcen t  DDT 
concen tra te  purchased in  the summer of 1946 and s to re d  over 
w in te r ,  i n d i c a t e d ' t h a t  the  DDT c o n te n t1a f t e r  a l i t t l e  over 
one year of. s to rage 'w as  only 28-30 p e r c e n t .*Another drum of 
35 p e rcen t  DDT concen tra te ' ,  w h ic h ,o r ig in a l ly  co n ta in e d  10 
p e r c e n t  Tween-80 e m u l s i f i e r '  3 .5  p e r c e n t  T h a n i t e ,  46.5 
xylene, 5 .p ercen t  Iso-propane and 3 5 -percent DDT, and which 
was, s to re d  under s im ila r j 'c o n d i t ’ions'f'-..was • found to  c o n ta in  
only 23 p e rcen t  DDT; the^odor. o f  t h e 'c o n c e n t r a t e  was very 
d i s a g r e e a b l e ;  i t  was a d a rk -o ra n g e  c o l o r  and formed an 
emulsion which was s ta b le  for, only .about f ive  minutes.

B io lo g ic a l  t e s t s  w ith  t e c h n ic a l  DDT and 90 p e r c e n t  DDT 
w a te r  w e t ta b le  powder s to r e d  f o r ’ over a yea r  under d ry , 
p ro te c te d  co n d i t io n s  gave s l i g h t l y - l e s s  e f f e c t i v e  r e s u l t s  
th an  new m a te r ia l .  /  * ,

These f a c t s ,  meager though th ey  a re ,  in d ic a te  the  unde­
s i r a b i l i t y  of u s in g  old and n o n -s ta n d a rd  m a t e r i a l s .  Care 
sh o u ld  be ta k e n  t o  a v o id  th e  p ro c u rem en t  o f  e x c e s s i v e  
q u a n t i t i e s  o f  DDT, p a r t i c u la r ly *  in  th e  l i q u id  s t a t e ,  and 
the consequent long-term  s to ra g e  which t h a t  in v o lv e s .

17 /  When the f i r s t  complaints *began to  be rece ived ,  i n d i -  
'~Y e a t in g  th a t  re trea tm en ts  may not be as e f f e c t iv e  as an 
o r i g i n a l  t re a tm e n t,  la b o ra to ry  and f i e l d  t e s t s  were begun 
a t  Savannah to  e v a lu a te  the e f f e c t iv e n e s s  of the two types  
of t rea tm en ts .  Both types of t e s t s  in d ic a te  th a t  the f i r s t  
r e trea tm en t  g ives  s l i g h t l y  l e s s  e f f e c t i v e  r e s u l t s  a g a in s t  
Anopheles quadrimaculatus  mosquitoes than does the o r i g i n a l  
t rea tm en t of  new s u r fa c e s .  F i e l d - t e s t s  f a i l e d  to  show any 
d i f f e r e n c e  a g a in s t  house f l i e s , ‘ however, the i n s e c t  w i t h  
which most of  th e  c o m p la in ts  were co n ce rn ed .  The f i e l d  
t e s t s  a lso  ind ica ted  th a t  a re trea tm ent th ree  months fo l lo w ­
in g  the  o r i g i n a l  t r e a t m e n t . g a v e ^ b e t t e r  r e s u l t s  a g a i n s t  
Anopheles  quadrimacu latus  d u r ih g ) th e  fo u r th ,  f i f t h ,  and 
s ix th  months of the . te s t ,p e r io d  :than did a s in g le  t rea tm en t 
applied  a t  the beginning of the t e s t  period. I t  i s  b e l iev ed  
t h a t  the d i f f e r e n c e  between a n „ o r i g i n a l  t r e a tm e n t  and a 
s i n g l e  r e t r e a t m e n t  i s  so s 1 i g h t - . t h a t  i t ’ c o u ld  n o t  be 
d e te c te d  by g ro ss  o b s e rv a t io n s : (Research work to  t e s t  th e
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e f f e c t s  o f  a d d i t i o n a l  r e t r e a t m e n t s  is  under  way in  the 
T ech n ica l  Development D iv is io n .

18 /  In those  areas  where the c o n t ro l  program has been in 
o p e ra t io n  for two or th ree  years ,  i t  i s  p o ss ib le  th a t  

th e re  may have been a bu ildup in  popu lation  of a s t r a i n  of 
f l i e s  which a re  r e s i s t a n t  t o  DDT. Such a r e s i s t a n c e  phe­
nomenon has been observed with  o th e r  i n s e c t s  and i n s e c t i ­
c ides  in  the  p as t .  The Orlando, F lo r id a ,  la b o ra to ry  o f  the 
Bureau  o f  Entomology and P la n t  Q u a ra n t in e  has  had some 
su ccess  in  developing  in  the l a b o ra to ry  a s t r a i n  of house 
f l i e s  t h a t  show some r e s i s t a n c e  to  DDT.* The c o n d i t io n s  
under which th i s  r e s i s t a n t  s t r a i n  has been developed was by 
repea ted  exposure to  a space spray, whereas on the extended 
program operations a re s id u a l  d ep o s i t  i s  used. Thus the a p p l i ­
c a b i l i t y  of  the r e s u l t s  to  f i e l d  co n d i t io n s  i s  not known. 
At the p re sen t  time, w ith  the l im ited  data  on t h i s  phenome­
non, apparent f a i lu re s  in  DDT re s id u a l  trea tm ent should not 
be a t t r i b u t e d  to  r e s i s t a n t  s t r a i n s  of in s e c ts .  Work on t h i s  
problem i s  be in g  co n tinued  and i t  w i l l  p ro b ab ly  r e q u i r e  
s e v e r a l  y ea rs  to  e v a lu a t e  f u l l y  the im portance  of t h i s  
f a c to r  in  the fu tu re  use of DDT. The Technical Development 
D iv is ion  i s  in v e s t ig a t in g  the p o ss ib le  in h e r i te d  re s is ta n c e  
of Anopheles quadrimaculatus to  t h i s  in s e c t i c id e .

| 9 >  S ince the in au g u ra t io n  of the extended program th e re  
'~f has been a gradual tendency fo r  some S ta te s  to  modify 
th e  recommended a p p l i c a t io n  dosages of 200 mg. o f  DDT per 
sq. f t .  o f  t r e a t e d  a rea .  This  has r e s u l t e d  in  some S ta t e s  
using a s in g le  ap p l ic a t io n  of 300 mg. per sq. f t . ,  some are 
u s in g  two t rea tm e n ts  of 100 mg. p er  sq. f t . ,  and some are 
c o n t in u in g  the recommended program of two t re a tm e n ts  per 
season a t  th e  r a t e  of 200 mg. per sq. f t .  These v a r ia t io n s  
undoubted ly  produce v a r i a b l e  r e s u l t s .  I n v e s t i g a t i o n s  are 
under way a t  Savannah t o  d ev e lo p  in fo rm a t io n  as  t o  the 
optimum dosage fo r  repea ted  a p p l ic a t io n s ,  and d a ta  on t h i s  
problem w i l l  be re leased  as r a p id ly  as p o s s ib le .

k m  Some evidence was noted th a t  the approach and a t t i tu d e  
“y  o f  some spray  crews were conducive to  the development 
of a f e e l in g  among re s id e n ts  th a t  the spray program was not 
what i t  should be. Ins tances  were encountered in  which the 
crew b e l i t t l e d  the f i r s t  t rea tm en t,  in  which the War A ssets  
m a te r ia l  had been used, in  an e f f o r t  to  “ s e l l ” th e  second

W ilso n ,  H. G. and Gahan, J .  B. ; D D T -R e s i s ta n t  H o u s e f l i e s  and T h e i r  C om para t ive  R e s i s t a n c e  to  
O th e r  I n s e c t i c i d a l  S p ra y s .  P ap e r  p r e s e n t e d  b e fo r e  th e  American S o c i e t y  o f  T r o p ic a l  M edic ine  in  
A t l a n t a ,  G e o rg ia ,  December 4 ,  1947.
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t r e a t m e n t .  S e v e r a l  r e s i d e n t s  r e p o r t e d  t h a t  th e y  d id n ’ t 
b e l i e v e  th e  s p r a y  crews th e m s e lv e s  th o u g h t  much of the 
trea tm ent from the i n d i f f e r e n t  way in  which they  went about 
applying i t .  In a few ca ses ,  ev idence o f  poor sp ray in g  was 
n o ted  by th e  p resen ce  of “ h o u r - g l a s s ” marks on th e  walls 
w i th  u n t r e a t e d  s p o ts  p r e s e n t .  H o u seh o ld e rs  o c c a s io n a l ly  
based t h e i r  com plaints  on th e  s h o r t  time sp en t  by the crew 
in  t r e a t in g  t h e i r  homes.

Administrative 
Attitude Toward 
Spray Program

111/  1° some in s ta n c e s ,  those  r e s p o n s ib le  fo r  the adminis- 
*y  t r a t i o n  o f  the spray program have p o s s ib ly  con tr ibu ted  
t o  the development o f  some o f  th e  p o in ts  mentioned in  the 
prev ious paragraph, by s t r e s s i n g  too  s t ro n g ly  th e  q u an t i ty  
p r o d u c t io n  o f  th e  s p ra y  crew r a t h e r  th a n  q u a l i t y .  Good 
a d m in i s t r a t i o n  must, o f  n e c e s s i t y ,  c o n t i n u a l l y  s t r i v e  to 
reduce c o s t s  by improving o p e ra t in g  speed and techn iques .  
However, p la c in g  to o  much em p las is  on th e  amount o f  work 
produced w ith o u t  due re g a rd  to  th e  q u a l i t y  as w e l l ,  w i l l  
soon r e s u l t  in  h as ty ,  and consequently  poorer ,  work by the 
crews. This po in t  should be given very c a re fu l  consideration  
in  fu tu re  p lann ing  in  those a re a s  where only one trea tm ent 
i s  to  be ap p lied  each year.

CONCLUSIONS

S evera l  g en e ra l  conclusions may be drawn from study  of the above comments. The f i r s t  
and perhaps most im portant conclusion  i s  t h a t  a vigorous ed u c a t io n a l  program i s  needed 
to  acqua in t  the pub lic  w ith  th e  o b jec t iv e s  and l im i t a t i o n s  o f  the co n tro l  program, how 
DDT k i l l s  in s e c t s ,  and the p a r t  each r e s id e n t  must p lay  in  m ain ta in ing  good s a n i t a t i o n  
in  order t o  der ive  maximum b e n e f i t s  from th e  co n t ro l  work. Such an ed u c a t io n a l  program 
would h e lp  c o r r e c t  much of the  popular  m isconcep tion  r e g a rd in g  DDT and the  extended 
program, and should tend  t o  c o u n te r a c t  th e  p r e s e n t ly  im p o rtan t  p sy c h o lo g ic a l  f a c to r  
r e s u l t i n g  from the red u c tio n  in  the r e s id e n t s ’ to le ran ce  to  f l i e s .

Some of the  p o s s ib le  causes o f  com plain t  can be e l im in a ted  by c a r e f u l  p lan n in g  and 
procurement of supplies to  avoid long-term s to rage  of m a te r ia ls  and the  use of q u es t io n ­
able m a te r ia ls .

Spray crew personnel should be “ s o ld ” on the program in  o rder  th a t  they can p rope rly  
p resen t  i t  to  the p u b lic .  Equal importance should be given to  the q u a l i t y  o f  t h e i r  work 
as well as quan ti ty .

The proper ev a lu a t io n  on the  importance o f  some of the p o s s ib le  causes o f  complaints 
must await fu r th e r  in v e s t ig a t io n a l  work which is  being conducted as ra p id ly  as po ss ib le ,  
d a ta  on which w i l l  be re le ased  as soon as i t  becomes a v a i la b le .


