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In uncertain tim es such  as th e se , it is hazardous 
to  p r e d i c t  even ts even in the near future. To 
fo retell happenings 10 to 20 years hence is even 
more dangerous. In sp ite  of po litical c h a n g e s ,  
however, the human race is  certain  to require pub
lic  health  se rv ices and m edical a ttention, and 
there is  no doubt that public health  laboratories 
w ill play a great role in providing them.

LABORATORY TESTS CURRENTLY  
PERFORMED

There is  considerable variance in the number 
and types of laboratory te s ts  performed in health 
departm ent laboratories. In general, including the 
a c tiv itie s  of the laboratories in the larger S ta tes , 
these may be c la ss ified  as being in the fie lds of 
microbiology including serology, in virology, hema
to logy, and m etabolic stu d ies .

The first of these groups embraces te s ts  more 
commonly performed in health laboratories today. 
Microbiology, w ith bacteriology, parasito logy, and 
mycology, is  one of the most important of present- 
day laboratory functions. N um erically, serology 
is  s t i l l  the leading activ ity  because of the con
tinuing p r e p o n d e r a n c e  of serologic te s ts  for 
sy p h ilis . Virology is  an expensive new serv ice  
that has developed in public health  laboratories 
w ithin the p as t few years. Hematology, with its  
morphologic exam inations and te s ts  re la ting  to the 
proper adm inistration of blood banks, is an im
portant field for the future. And no one is  now able 
to fo re te ll the place that m etabolic s tu d ie s , in
cluding te s ts  re la ting  to  e n d o c r i n o l o g y  and 
toxicology, w ill take in the public health labora
tory of the future. Indeed, biochem ical s tud ies 
incorporated in m ultiphase surveys are being done 
in larger numbers day by day.

A dvances in public health  practice have elim in
ated  many of the communicable d ise a se s  for which 
ex tensive public health  l a b o r a t o r y  work was 
required in the past. The advent of an tib io tics has

elim inated the need for extensive bacteriologic 
study in many c a se s . This is  particularly  true in 
the pneumonias, in gonorrhea, and with certain  
sep ticem ias where routine blood cultures formerly 
were done. T hese advances promise to reduce the 
need for diagnostic  bacteriologic te s ts  to a very 
few highly s t a n d a r d i z e d  and much improved 
procedures.

The group of v ira l and r ic k e tts ia l d ise a se s  
seem s to p resen t an increasing  laboratory problem. 
U nless control methods not now known are de
veloped aga in st th is group of d is e a se s , the public 
health  laboratories w ill be called  on more and more 
to  provide diagnostic techniques for their recog
n ition . B ecause of the great expense of virologic 
s tu d ies  a t  p resen t, considerable effort w ill be 
d irected  toward the development of more rap id , 
sim plified , re liab le , and less expensive virus te s ts .  
U ntil such a d v a n c e s  are a tta ined , the co st of 
virologic work w ill lim it these exam inations to  
the more p o p u l o u s  S ta te s , and to the F ed era l 
Government.

FUTURE RESPONSIBILITIES

D iscussions of future re sp o n sib ilitie s  of the 
public health laboratory would be incomplete w ith
out reference to the p o ssib ility  that the nuclear 
fiss io n  phenomenon may be adapted  to  diagnostic 
te s ts  of the future. At the present time the appli
cation  of radiation in medicine and public health 
seem s more promising in the re se a rc h  field  and in 
control of neoplastic  d ise a se s . Y et, one would be 
foolish  indeed to fo recast the lim itation of nuclear 
f iss io n  to  these fields a lone. Valuable laboratory 
te s ts  likely  w ill be evolved from th is new and in
te restin g  developm ent.

T hose of us who have w atched the evolution of 
the public health laboratory remember w ell the 
com paratively inactive days of 15 or 20 years ago. 
Overnight the promotion of the use of serologic 
te s ts  for syph ilis  increased  many tim es the to ta l
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load the public health  laboratory was carrying. 
Indeed, the expansion of the entire health  program 
in the la s t decade and a half has greatly  enhanced 
the position of the public health  laboratory. Today, 
one specimen is  subm itted each year to  a public 
health  laboratory for each 11 people in the United 
S ta te s , and one laboratory te s t  is performed on 
these  specim ens for each 7 people in th is  country. 
If m edical care programs of one kind and another 
continue to e x p a n d ,  as seem s likely , with the 
tendency toward u tilization  of m ultiphase surveys 
on an ever-increasing  sc a le , and w ith the expan
sion  of g e ria trics , it  is  reasonable to expect that 
the next generation may see performance of a t least 
one laboratory te s t  annually , on an average, for 
each  person in the population.

ESTIMATED GROWTH BASED ON VALUE, 
ACCURACY OF TESTS

T his estim ated growth of public health  labora
tory capacity  is based upon the assum ption tha t 
the value and accuracy of laboratory te s ts  w ill be 
m aintained or even advanced. There is increasing  
evidence of gross inaccuracy in the work of some 
laborato ries. The story  of the improvement in per
formance of serologic te s ts  for syph ilis  in the 
U nited S tates is  w ell known. The same degree of 
re liab ility  has not been proved in the performance 
of te s ts  for other d ise a se s . In too many laboratories 
a feeling ex is ts  tha t a given te s t  is sp ec if ic , is 
accu ra te , and is  technically  effic ien t, even though 
nothing is known of the ac tua l ability  of the labora
tory and its  personnel. Blind belief on the part of 
some that their laboratory work is i n f a l l i b l e  
ind ica tes great need for such facile  humility a s  
w as shown by the late Dr. F oste r M. Johns of 
New O rleans, L a . In the firs t evaluation s tu d ies  
of s e r o l o g i c  te s ts  for syph ilis in the United 
S ta te s , th is physician  participated w ith his own

m odification of the complement fixation te s t .  At 
the conclusion of the study it was proved that the 
Johns te s t  was one of two le a s t specific  te s ts  
evaluated , the other being a presumptive floc
culation te s t . The Johns te s t  also  was one of the 
three low est te s ts  in sen s itiv ity . F aced  with these  
fa c ts , Dr. Johns publicly admitted the inefficiency 
of the te s t and advised all of his co lleagues not 
to  use it.

No one can forete ll the efficiency of a given 
te s t  or the performance of a given laboratory un less 
they are sub jec ted  to the most rigid scru tiny . 
In the Communicable D isease  Center during the 
p ast year, an evaluation program was s e t  up to 
determine the relative proficiency of State and 
T errito ria l laboratories in the detection of Enda- 
moeba h is to ly tica  and other in tes tin a l p a ra s ite s . 
Forty-two laboratories took part in the evaluation  
and their performances were controlled by three 
p a rasito lo g is ts  designated by the American So
c ie ty  of Tropical M edicine. When the study began 
it  was hoped tha t the te s ts  would be performed 
more accurately  than ac tua lly  has proved to be 
the ca se . The reports are now being rechecked 
before they are published w ithout revealing  labor
atory id en titie s . T entative analyses show tha t 
there is su ffic ien t variance among the different 
laboratories to cause doubt a s  to whether the 
exam ination for E. t h is to ly tica  by some labor
ato ries  is  an  aid or a handicap in the detection 
of the p a ra s ite . Indeed, there were 12 specim ens 
of the 110 specim ens distributed  that were ex
cluded from the evaluation since the referee 
p a rasito log ists  could not agree on the presence 
or absence of E. ,histolytica.  J^rom the foregoing, 
it would seem  th a t in addition to the question of 
the ab ility  of the technician to recognize in te s
tinal p a ra s ite s , there must be fundamental defi
c ien c ies  in the te s ts  which are used to recover 
the organism s for iden tification .

' 2

Courtesy of the David J. Sencer CDC Museum



Other evaluation s tud ies of laboratory te s ts  
have been conducted but they have been more 
limited in scope. Dr. E . S. Robinson, a former 
chairman of the Conference of State and Provin
c ia l  Public  H ealth Laboratory D irectors, made 
a study on a State-wide basis  of the performance 
of laboratory te s ts  other than syph ilis  more than 
a decade ago. M assachusetts has been one of 
the S tates that has pioneered in this work. Mary
land , M ichigan, and New York are others that 
have made in trasta te  explorations in th is fie ld . 
The Army of the United S tates has a lso  conducted 
evaluation s tu d ie s , one recently  being reported 
for 14 Army and Air Force laboratories in the 
Third Army area.*  P rac tica lly  all of these s tud ies 
show marked discrepancy in te s t  performance by 
the average laboratory.

NEED FOR IMPROVEMENT IN 
QUALITY OF TESTS

There is  urgent need for su sta in ed , w ell organ
ized , and in te lligen t action  aimed a t  improvement 
in the quality  of performance of laboratory te s ts  
in the United S ta tes . T h is need has been recog
nized by the State and Territorial health  officers. 
At the Forty-eighth Annual Conference of State 
and T errito ria l H ealth O fficers with the Surgeon 
G eneral of the Public Health Service, the Commun
icable D isease  C enter was requested  formally to 
undertake the evaluation  of performance of labor
atory procedures other than , and in addition to , 
the sero logic  evaluation of te s ts  for sy p h ilis , 
which that Conference a lso  requested  in December 
1946. The recen t transfer of the V enereal D isease 
R esearch Laboratory to the Communicable D isease  
C enter makes available a wealth of experience in 
laboratory te s t  evaluation , and we are preparing 
to  offer to a ll S tate laboratories, on a volunteer 
b a s is , the opportunity to study performance e ffi
c iency of a ll laboratory te s ts  for which evaluation 
methods seem  app licab le .

CDC IMPROVEMENT PLAN
The Communicable D isease  C enter plan to  

improve qualita tive ly  the performance of laboratory 
te s ts  is  su b stan tia lly  the following:

(1) Selec t and retain  only qualified and compe
ten t personnel for service in the public health  
laboratory.

(2) Supplement the experience of capable labora

tory personnel by encouraging and organizing:
(a) Formal postgraduate training in appro
p riate in stitu tio n s of learning:
(b) Period ic refresher type courses either 
at headquarters laboratory or in the field;
(c) Laboratory extension and reference 
serv ice, including detailed consultation on 
request.

(3) For all S tate l a b o r a t o r i e s ,  es tab lish  a 
periodic evaluation study for each type of labora
tory te s t employed.

(a) In th is  study, a s ta tis tic a lly  significant 
number of specim ens w ill be co llected  from 
people known to be free from, and from people 
known to be suffering w ith, the specific  d is
ease  for which the te s t  being investigated  
is  designed.
(b) Some specim ens should be taken from 
p ersons known to be ill with d ise a se s  other 
than the specific  one for which the te s t  
under investigation is  devised.
(c) Specimens co llected  and shipped under 
iden tical conditions will be in suffic ien t 
amount to divide into comparable sam ples 
for all participating  and control laboratories, 
but the source of the specim ens w ill not 
be made known.
(d) If po ssib le , control te s ts  will be per
formed by the originator of the te s t  under 
investigation . If the originator is  not avail
able,. then the control te s ts  will be performed 
by one or more referees previously  agreed 
upon.
(e) The final evaluation of the te s t, including 
the interpretation of s ta tis t ic a l  data, will 
be the responsib ility  of an unbiased and 
pro fessionally  competent group of at le a s t 
three sc ien tific  persons.

(4 ) A sim ilar in trasta te  evaluation study should 
be performed at regular in te rva ls  by all local and 
private laboratories for each specific  te s t  per
formed in such laboratories. The S tate healthi 
department laboratory should direct and be respon
sib le  for these  in trasta te  investigations.

FUNCTIONS OF LOCAL, PRIVATE  
LABORATORIES

In viewing the p a rts  that the P ub lic  Health 
Service and the State laboratories respectively
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will play in the provision of public health  labora
tory se rv ices  in the future, one should also take 
into consideration the functions of local public 
and private laboratories, including State branch 
laboratories.

L ocal laboratories constitu te the work cen ters 
of the national laboratory system . It is  in them 
that all simple, routine, w ell-estab lished  te s ts  
should be performed. The State laboratory should 
be the guardian of th is  group, should determine 
the efficiency of their work, and provide consul
tation for the solution of most common problem s. 
The State not only should encourage these  labora
to ries  sc ien tifica lly , but should provide su b s id ies  
in order that laboratory work may be availab le 
for persons unable to meet the cost of private 
laboratory service.

In addition to the above functions, the State 
laboratory has a responsib ility  for other aid at 
the State level that the Communicable D isease  
C enter shares at the in te rs ta te  or F ederal level. 
It should be responsib le  in the future for the uni
formity and accuracy of laboratory techniques at 
the local level. It should perform the more difficult, 
costly , and unusual te s ts  requested  at the local 
level. In addition, the State should provide a 
reasonably  complete in trasta te  reference serv ice.

The primary function of the F edera l Government, 
acting through the Communicable D isease  Center, 
is  that of furnishing consultation to State labora
to rie s  and, upon request of the la tte r, to public 
and private local laboratories. T h is broadconsult-

ative service should extend to several fie ld s. It 
should contemplate the development and periodic 
u tilization  of methods to insure the quality of 
laboratory te s t performance as described above. 
It should launch a program of methodology research  
to improve existing techniques and to develop new 
ones. It should serve as a national reference 
diagnostic  center for the la te s t information on 
the examination of d ifficult and unusual laboratory 
specim ens subm itted from State laboratories, and 
provide also  for the performance of more expensive 
and difficu lt laboratory te s ts  when requested  by 
State laboratories.

The public health  laboratory w ill continue in 
the next generation to be one of the most important 
serv ices  offered by the health  department. I ts  
individual reports may too frequently be given 
an inerrant interpretation by the c lin ic ian  in spite  
of a llreaso n ab le  efforts to discourage th isp ra c tic e . 
The fallib ility  of laboratory te s ts  must be contin
ually em phasized, yet the S tate health  departm ents 
and the U. S. Public  Health Service should take 
every possib le  step to insure the quality and 
optimum efficiency of laboratory work.

The provision of competent laboratory service 
for th is  Nation in the future is  one of the g rea test 
ta sk s  facing organized public health . It will require 
ample financial support. It will require real team 
work in a well organized laboratory. And to cover 
the Nation adequately, it  will require a complete 
and operable lia ison  of local, S tate and Federal 
laboratories.

IEPROSV COHTROI PR0GRIM1
L. F . BADGER, Medical Director*

HISTORY

Leprosy (H ansen’s d isease) is  one of the old
e s t  d ise a se s  known to man. H istorians have con
ceded that the d isease  was known to the ancient 
C hinese, Indians, and Egyptians; however, i ts  
origin has been lo st in antiquity.

R eliab le evidence as to when the d isease  made 
i t s  first appearance in what i s  now continental 
U nited S tates is  lacking. The ea rlie s t available

reference to the d isease  has been found in Rom ans’ 
C oncise Natural H istory o f E a st and West Florida 
published in 1776, in which reference i s  made to 
the occurrence of leprosy in the province as early 
a s 1758. By 1766 the d isease  had become suffi
ciently  prevalent to cause the Spanish Governor 
to e s tab lish  a h o s p i t a l  near the mouth of the 
M ississipp i R iver for the care of i n d i v i d u a l s  
afflicted  with th ed isease ..
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