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RESEARCH IN THE MEDICAL 
• .. SCIENCES1 

THE medical sciences may be defined as in
cluding those secondary sciences which eon-
tribute directly or indirectly to preventive and 
curative medicine and to public health. In 
common with other sciences the medical 
sciences have both theoretical and applied as
pects, and research is the underlying princi
ple of all knowledge and advance in both. 
Research and theory are interdependent, theory 
underlies practice, and practice at its best 
continues to utilize and to stimulate and ac
complish research. Research after all simply 
reflects a state of mind; that state of mind 
that is not satisfied with the acceptance and 
application of an alleged group of facts but 
that insists on personal verification and ex
tension thereof. This questioning and itching 
type of mind is in its highest reaches inborn, 
but its cultivation is not only possible in nor
mally equipped individuals, but would seem 
essential for the proper fulfillment of a life on 
the level of a profession. 

THE FIELD 

The medical sciences afford fields of research 
which yield results comparable to those that 
accrue from the other sciences—happiness 
through intellectual gratification, opportunity 
for human service and a livelihood. It is true 
that the secondary sciences that are grouped 
as medical are less exact than the older funda
mental sciences in the sense that they are 
younger, less fully formulated and more com
plex. The last feature alone suffices to as
sure an even wider range of intellectual grati
fication than do those sciences that enjoy 
greater, technical accuracy. To many the pro
longation of life and the mitigation and pre
vention of physical suffering is the highest 
form of human service. A livelihood is now 

l This article is one of a series on i i Oppor
tunities for a career in science" that is being 
prepared for the Division of Educational Rela
tions of the National Research Council. 
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assured even to the teaclier and investigator 
of ~neclical t l i c o ~ ' ~ .  I t  is a mattel: of pride 
to medical scientists that discoveries in their 
fielrl whicll alzc freqnrntly of the nlost f a r  rcach- 
ing linman iaiportnnce can never, froin tile 
cltllics of the profession, be utilized for  pe~sona l  
l>ec~ui~ial*y Jf to the moi*e gain. onc is clra~~.n 
practical aspects of appliecl medicinc, whether 
ill the laboratoi-J- oiS a t  the bedside, a n  often 
generous, though selclonz large, fiiancial ret~1i.n 
is possible, coaplecl with opportunity for  great 
and pcvsona! hnman sevricc. Inyestigation may 
still contiime nude' tlieie latter conditions, 
althov.gh it is less 1il;ely to flourish. 

TIIE REI..iTTOS OF' TI IE  3115DlCAI~SCIESC'ES TO TJIJ'; 

PR.\f:TTC!C O F  XZDICIKE 
.,I!lei,e i- still a corlllnoii misappi.eheiision 

that tho mci1ic:al seicnccs a1.e fonllulateti ant1 
atlvancetl entii.rly or for  tlie most par t  by 
1,ractitionci.h of merlicilic. In the miclc!le ages 
physicians I)cgaii to be cliesatisfieil TI-it11 the 
cxp la~a t ion3  of the strncture and fnnction of 
the human bocly and of the natlxre of disease 
that iiacl been handerl clonn from Galen and 
Hippocrates. Certain I-adicals like Pal-acelru 
l~cgan  to ask themselves qnestions about 111(>se 
matters, to rerien- the eriilence in person, aiid 
to arrive a t  conclusions by a process of reason- 
ing. Ratiocination in tnrn gare Tray to the 
methods of direct observation, ant1 fil~iilly cer- 
tain funtlamental tisutlis, as, for  example, the 
ci1,cnlation 01' tlie blood ( I la rcey j  came to he 
117orI;ed oril not 115' taf ing aclvantage of c l i an~e  
ocenn*ence in the sick 01%well, but 11y cleliber- 
ately plannecl espcrimcats on living a~iimals. 
The physician still remains the one most con-
ccrnccl i11 kno~i-ing the natural conditions of 
structure and function in the animal bocly, and 
12ayticularly such modifications of them as oc- 
cur in  disease. Each year the physician has 
behind him a. g7eater  bocly of determined facts 
which enahle him to nnclerstaad ancl to modify 
the procejws which he sees going on in his 
patient,~. Tndeed, the body of facts on ~vhich 
his c.spel,t sliill ~ ~ r s t s  l ~ a s  become so gr,lat that 
liis life becomes :I frantic attempt to iccep rhp 
with those advances nyhich lie may utilize ad- 
~aiitageously iii tho treatment of disease. The 
iacreasc of specialization in medicine nleaiis 
simply that the physician has reaiizeil that t o  
be most effective lie must focus liis attentior1 

on certain types of cliscase or 011 crr ta i~i  lo- 
calizatiolls of di9ease in the botly. Thc prac- 
tit io~ier still sees 11est tlie gaps in present 
knon-lurlge that, if fitleil, T\-oultl enable 11ila to 
unili~i~st;~~rrland to conntelSact tho.;e rnaliifesla- 
tions of disease ]I\- ~ r h i c l ~  lie i.; colifroiitetl. 
But  the fillilly of the5e ~ i ] > irrith tlloie ne\r 
facts on the ba4s of n.11icll the p r ~ t i t i o n e r  
acts has often been aliil is iinctwtiingly he-
conzing a fanction of yet other g ~ o u p s  of 
specialist-: 1~11ose i~ltcrests lie in the impelv-
sonal stlldy of ailiinal strnctwc 2nd Punetioi~ 
in licalth ;mil clisease, al)a~-t, f i ,on~ any p ' ~ + -
tical application that may folloir infov-s ~ ~ c l i  
mation. I t  rerli~ires a lifetin~c of cndeavo~ 
to acquire the t-ecllniclue requisite fo17 tlie n~ocl- 
cr11 investigation of a ncn- pi.oblciii, let us say, 
ill the 11oi,ma1 01- J-itiatecl chcmisti~y of the 
1111man hoily. This nlc:~ii; that inc~easiug 
r i~unl~ers  biochenl-of anatomist,s, phgjiologi-tq. 
i,!ts, i~ac:terictlogists, parasitologists, immunolo-
g i s t ,~ ,  patliologists ancl others hare come into 
I~eiug. 1~1iosc daily life is occupied not with 
tlie caw of tlrc sic11 but ~ v i t ! ~the stud)- of con- 
ditions ~nd~! . ly i l lg  s ~ e hcare. This spe:*ializa- 
tioii in encli of tllc nluneroi1s nledical sciences 
i,? nlere1)- :L flrrtlier manifestation of the all-
rzrntageoui ((jvision of labor. 

T\70~~lccrsin t l l e~c  ~ultlerlyilig and more tllecr-
retical fieltls of medicine are engaged in in-
crcasiilg n u n i b ~ l ~ snot alonc in e1ic;iting ne3:: 
facts of oventnal T - L I ~ ~ I ~ :in tile l~ropres-: to nie~li- 
tilie bnt ill ca~ryi i rg ant for  pi 'eet i~ione:~ t1lo;re 
diapnostic p ~ o c e ~ l r ~ r c ~  tlleirrvliicli particular 
brancli of science llas developci~i. The career 
of these n-oi.lcers in the laboi~atory sciences, 
tlicrc?fo~.e, inclhtde not only 1-esearcli and teach- 
Ing 1)11t ~ ~ n n t i n e  practice. Tlie question now 
a ~ i s e s  as to liow those ~ v h o  choose careers it1 
tlic nleclical sciences are act,ually being trained 
for  their worli ancl, indeed, ~vliat nlethocl of 
training i i  the best. Tlie profession of medi- 
cine is at lcast moderately encloli-cd. ~i- i thguild 
coni!.iousncss. The .pl?\.sician llai a t  times 
been some~rhat dilt~lrhetl to find that ilie prob- 
lems: on the solntioil of whicll his a r t  ilepellds 
aye being s o l ~ ~ e d  11y those rho liavc? failecl to 
follo~v in his footsteps through a course ia 
i~iecliciiie uncb throug.11 contact wit11 the sick. 
The 1111~-sicians of France a t  first vigoronslp re- 
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sented the fact that Pasteur, a mere chemist, 
offered certain indisputable proofs of the para- 
sitic nature of the infectious diseases in man 
and animals. Even Koch, who with Pasteur 
founded the modern sciences of bacteriology, 
and himself a practitioner of medicine, made 
vigorous strictures on Pasteur's claim to have 
succeeded in preventing splenic fever (anthrax) 
in cattle, in view of Che latter's lack of train- 
ing in comparative pathology and veterinary 
medicine. But, fortunately, advance in science 
is not dependent on a pattern of training. 
The prepared and particular mind a t  work 
on a given problem remains the essential ele- 
ment in its solution. The chemist continues 
to be the man best fitted to attack a problem 
of chemistry, whether Ohat panticular problem 
in chemistry relates to structure of the atom or 
the metabolism of the diseased human lbody. A 
physician may, to be sure, be somewhat of a 
chemist, but it has become increasingly more 
difficult for one to remain an essential con-
tributor in several scientific fields. 

An attempt is made in the accomgallying dia- 
gram to show the relations of the fundamental 
sciences of curative and preventive medicine 
and of public health to .the medical sciences. 
The two enclosing circles show the respective 
fields for which graduate training as exem-
plified in higher degrees fits a prospective stu- 

THE YBDICIII SCIEYCEB. 
t i a t l o n s  - - - Approarhas. 

dent. The diderence in size of the circles is 
designed to indicate the fact that there are 
actually more scientific subjects of direct or 
indirect value to medicine for which a Ph. D. 
degree can and does fit a student than does the 
regulation medical training. Even in the prac- 
tical fields of curative and preventive medi-
cine the non-medical graduate is gradually 
bearing more and more of the burden, here 
subordinate, to be sure, to the predominating 
care of the sick. 

To be concrete, the Doctor of Philosophy in 
the appropriate field may be and actually does 
become the Professor of Anatomy, Physiology, 
Biochemistry, Bacteriology, Pharmaoology and 
probably in the near future Pathology. It is 
needless to say that he makes contributions to 
each of these subjects and even with less ad- 
vanced training (M. s.). I n  the practical 
fields we have, in addition to non-medical social 
workers, statisticians and nurses, non-medical 
administrators of hospital and public health 
enterprises, a t  least in lesser positions. KO 
one would dream of looking for a sanitary en- 
ginker among medical graduates, and even non- 
medical epidemiologists have been utilized. 

This growing importance of non-medical 
scientists in more or less purely medical sub- 
jects is in part due to the law of supply and 
demand. Doctors of Xedicine are too few, 
their training too long and expensive, to ex-
pect that many of them will fill the less re-
munerative positions which theory affords as 
compared with practice. And apart from pe- 
cuniary regard, the personal human touch, the 
joy of direct human service which fortunately 
appeals to the majority of mankind, leads 
most graduates in medicine into the practical 
field. And, then, it must be confessed that in 
some respects the non-medically trained man 
is often better fitted both as a teacher and 
investigator than the medical graduate to for- 
ward the medical sciences." 

To be specific, what course would we lay 
out for a recent graduate of a university (A. 
B.) who had taken rt course in general bac- 
teriology in his sophomore year, had later been 
permitted to take the regular course in medical 
bacteriology and who now plans to make bae- 
teriology in its medical aspects his life's work? 
Should he proceed through the regular medical 
course for a period of five' years to the medical 



cleg'ee, or  should he proceed through a shorter 
period of from three to four  gears to the Ph.  
D. in  Bacteriology? I f  he is so advised and 
follows the first plan he will on graduation 
in medicine, and after a required interne serv- 
ice in  medicine and surgery, have a general 
idea of human disease problems and the gen- 
eral relations of bacteriology to them; he will 
thereafter, howeve? theoretical he may become, 
be able to  stand unabashed in the presence of 
a patient and discuss symptoms with his clin- 
ical colleague, but he will be but little better 
a s  a bacteriologist than he was four years be- 
fore, and, unfortunately fo r  his first love, he 
will in all probability have long since ceased 
to wish to become one. A s  a successful Ph. D. 
on the other hand, our student will have dem- 
onstrated two years earlier his ability as  a n  
independent research worker in bacteriology, 
he will have made the first steps in  a teaching 
career and he will have added something to 
the sum of human knowledge in his field. F o r  
better or worse the latter man is a recruit lo  
the science he has chosen, but from the per- 
sonal standpoint he is a recruit with a handi-
cap in the eyes of his henceforth meclical col- 
leagues which he can live down only by su-
perior ability. Such choices must after all 
remain for  the indiridual to make and shoulcl 
and mill be made in the light of what he in- 
sists on doing. A t  least it  should be clear that 
a research career in  the medical sciences is 
open both to medical and non-medical graclu- 
ates. 

OPPORTUNITIES FOR RESEARCH 

The opportunities for  these research careers 
in  medical srience are  now present in  many 
places, admixed with more or less responsi-
bilities of a more defined or routine sort, as  
teaching, which is a stimulus to research, diag- 
tlosis, which by the clever mind in its most 
routine forms takes a n  investigatire trend, ancl 
administrative duties. Research institutions 
exist for  the pure investigation of any or of 
some particular medical problem. Thc univer- 
sities, fortunately fo r  their teaching, remain 
the fostering places of pure research while 
affording the constant human stimulus of con-
tact with fresh young minds. Public health 
laboratories, municipal, state and federal, while 
largely administi*ativc in function, always under 

wise guidance, afford research opportunities 
and, indeed, present the latest, most urgent, 
and, frpquentlg, moqt interesting problems. 
Even 110,l~itnl lal~oratories with predominating 
routine cluties are recognizing the need of in- 
cluding research possibilities in  order to  se-
cure a really competent personnel. 

Repetition of a procedure that has been 
mastered is  the path of least resistance, ancl 
when follou~ed by more and more flattering ad- 
ministrative responsibilities with opportunity 
fo r  human contact, leads in  the career of many 
to a languishing of research. Research is rec-
ognized a s  a stepping stone to preferment and 
is freqnently utilized for  this purpose alone; 
something is accomplished even in this way 
to the benefit of the individual and the science. 
The greatest investigators are probably seldom 
lost in spite of difficulties that are p u t  in their 
way and the seductive paths that lure them, 
but the rank and file of minor contributors is 
essential. A determination to s tar t  a career 
which shall include research and opportunity 
fo r  its accomplishment do not suffice. An en- 
couraging and never-failing belief in the es-
sential necessity for research, a scholarly at-
mosphere, should surround the majority of 
beginnel-s. Such a n  atmosphere usually occurs 
in  the universities and in research institutions 
and only occasionally elsewhere. 

FREDERICKP. GAY, 
Chairman 
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"THE FRIENDLY ARCTIC" 
THERE appeared in SCIENCEf o r  Ju ly  7,  

1922, a n  article by Diamond Jenness, entitled 
"The Friendly Arctic." I n  this article Mr. 
Jenness is spokesman f o r  those members of 
one of the subdivisjons of my 1913-1918 expe- 
dition who caused the disturbance which in 
newspaper controversy has since come to bc 
known as "the Collinson Point Mutiny" and 
which is described i n  Chapter XI11 of my 
book, ((The Friendly Srctic." I am informccl 
that a reply to Mr. Jenness will be published 
in SCIEXCEby two of the loyal members of 
the expedition, Burt  M. NcConnell, now one 
of the editors of the Literary Digest, and 
Harold Noice, who is now in New York work- 


