
Guest Editorial

CREATIVITY IN BIOMEDICAL RESEARCH

Great ideas, it has been said, come into world as gently as doves.
Perhaps then,  i f  we l is ten at tent ively ,   we shal l  hear amid the
uproar of empires and nations, a faint flutter of wings, the gentle
stirring of life and hope. (1)

For  more  than  two thousand  f ive  hundred  years  o f  i t s  long  schola r ly
history science has relied as much on the subjective experience of inspiration,
intuition, ideation and insight as it has on objective experiments, techniques,
theor ies  and  reasoning .  Only  over  the  pas t  few centur ies  has  subjec t iv i ty
been progressively undermined,  leaving an essential ly secular and steri l ized
analytical paradigm. Science is taken to be objective, possessed of certitude,
untainted by relatives and subjectivity. But biomedical science is not simply
a cataloguing of hard facts, it is a scholarship of integration permeated with
supposi t ion,  uncertaint ies  and ambiguit ies  in  approach as  well  as  outcome.
The biomedical  scient is t  can range as  unduly or  as  deeply in his  s tudy of
phenomena  of  cur ren t  in te res t  as  h i s  imagina t ion  and  acumen wi l l  a l low.
This probably is the reason why the very best brains in medicine tend to be
drawn into the basic fields and the vast majority of Nobel Prizes in medicine
have gone to workers in biomedical and all ied disciplines.

Nature  has  endowed a l l  human be ings  wi th  subl ime crea t ive  poten t ia l .
Intelligence, knowledge, an alert mind, strength of character,  motivation and
a  proper  nur tur ing  envi ronment  a re  e lements  tha t  suf fuse  c rea t ive  v igour
and influence innovation. The outstandingly creative have often been described
as possessing a childlike innocence or sense of wonder, and they ask seemingly
naïve quest ions.  They recognize problems that  others  do not  see.  Both the
men of science and men of art live always at the edge of  and surrounded by
mystery but creativity tends to be associated with artistic, musical and literary
ac t iv i t i es  much  more  f requent ly  than  wi th  sc ien t i f i c  endeavor .  In  the
Wikipedia, creativity is defined as “a human mental phenomenon based around
the  dep loyment  o f  menta l  sk i l l s  and  or  conceptua l  too l s ,  which ,  in  tu rn ,
or iginate  and develop innovat ion,  inspira t ion,  or  ins ight” .  As a  facul ty  of
human mind,  creat ivi ty can pervade and drive any human act ivi ty (2) .  The
seeds of great discoveries are constantly floating in and around us but they
only  take  roo t  in  minds  wel l  p repared  to  rece ive  them and  in  so i l s  wel l
nour ished both  by e lements  of  na ture  and nur ture .
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less  agoniz ing  and no  less  ecs ta t ic  than  a
pilgrim’s progress. The major obstacle in the
path  is  not  ignorance but  knowledge.  The
closed doors  and cubicled approach breeds
rigidity and kills spontaneity. To explore is
to  discover .  Our school  system emphasizes
s ing le  cor rec t  answers  and  prov ides  few
oppor tun i t i es  fo r  exp lora tory  lea rn ing ,
prob lem so lv ing ,  o r  innova t ion .  Suddenly ,
when  one  becomes  a  g radua te  s tudent ,
however ,  i t  i s  expec ted  tha t  one  i s
automatical ly an independent  thinker  and a
creative problem solver. It has been said that
the  pr imary  func t ion  of  the  schools  i s  to
impar t  enough facts  to  make chi ldren s top
asking questions.  Some, with whom schools
do not succeed become scientists! A certain
cult of mediocrity pervades all science. Today
conformis t  compl iance  over takes  c rea t ive
competence .  Reasonable  young  pr inc ipa l
inves t igators  are  quick to  get  the  message
to stay within the confines of known systems
and proven technologies and not to challenge
exis t ing  be l ie fs  and  prac t ices .  As  a  resu l t
d i scovery ,  c rea t iv i ty  and  innova t ion  a re
particularly imperiled (3). The very scientific
research funding organizat ions and systems
tha t  a re  os tens ib ly  there  to  p romote
d iscovery  a l so  se rve  to  f rus t ra te  the
emergence  of  c rea t ive  th ink ing  and  work .
I f  every th ing  has  to  be  double -b l inded ,
randomized, and evidence-based, where does
that  leave new ideas ?

Creative work is both like skimming the
surface as well as immersing in an iterative,
t inker ing  type  of  research .  Today’s  h ighly
compet i t ive  c l imate  has  l ed  to  the
misconcept ion that  the  qual i ty  of  proposed
work and its outcome is predictable from a
deta i led  grant  proposa l .  Few i f  any  rea l ly
surpris ing discoveries  get  explici t ly  funded

The goal  of  every scientif ic  research is
the epiphanic achievement of eureka moments
the ineffable experience of discovering some
of the truths of nature, of finding the unity
of variety. Usually scientists apply inductive
meditative thinking up to the moment when
they  ge t  a  hunch  and  then  immedia te ly
the i r  minds  change  to  deduc t ive  th ink ing .
This  swi tch  form medi ta t ive  to  deduc t ive
th ink ing ,  f rom hol i sm to  reduc t ion ism,  in
ef fec t  f rom r igh t  to  le f t  b ra in  hemisphere
act ivi ty,  is  crucial  for  fruct i f icat ion of  the
creative act.  Many men of science are widely
read and versatile with more than a passing
in te res t  in  the  l ibe ra l  and  the  f ine  a r t s .
Mus ings  and  mus ic ,  res t  and  rec rea t ion
as well  as  s i lence and sabbat icals  are  also
impor tan t  fo r  seeds  of  imagina t ion  and
insight to incubate and germinate.  Scientists
no t  on ly  remain  in  a  con t inuous  d ia logue
with nature and with the scientific literature
and  the i r  own menta l  facu l t i es ,  bu t  a re
also continuously talking to one other.  The
cha l lenge  and  the  s t imulus  of  human
engagement  during informal  interact ions  in
campus,  coffee rooms and corridors kindles
productive collisions and serendipitous cross
fert i l izat ion of  ideas and avoids detours or
dead ends. Basically two kinds of collective
scientif ic work can yield creative products:
a  pyramida l  o rgan iza t ion ,  wi th  a  c rea t ive
thinking mind and a  team of  col laborators
to  ca r ry  ou t  the  t asks  accord ing  to  h i s
her  ins t ruc t ions  o r ,  a l t e rna t ive ly  a  more
hor izon ta l  o rgan iza t ion ,  wi th  a  shar ing  of
tasks  and  respons ib i l i t i e s  accord ing  to
capabilities and skills of each member of the
group, thus allowing everybody for their own
space of creativity (2).

The romance of  research beckons many
a young mind but going about research is no
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this way. In today’s age of evidence based
medicine a  Darwin or  an Einstein may not
get their grant proposal approved and funded!
Are research workers geese that  lay golden
eggs  of  marke tab le  research ?  One  cannot
predict  or  control  what  the creat ive person
will do, but he or she can be encouraged by
adequa te  suppor t .  One  cannot  schedule
creative breakthroughs,  budget for them, or
prove  them in  advance  to  a  rev iew panel .
Does  research environment  lead to  eros ion
of  c rea t ive  e thos ?  Does  i t  tu rn  b r i l l i an t
A-grade  ho lders  in to  d r ied  up  technocra t s
who grab  the  t es t  tube  and  da ta  spread
shee t s  wi th  nary  a  thought  fo r  c rea t iv i ty -
the  or ig in  of  a l l  new sc ience ?  We should
focus  less  on  produc t ion  of  Ph .D.s  and
more on product ion of  sc ient is ts .  Research
wedded  to  c rea t ive  e th ics  i s  wha t  makes
i t  a  sc ience  o ther  than  a  mere  t echnica l
ski l l .

The wri ter  Arthur  Koest ler  developed a
comple te  theory  of  human c rea t iv i ty ,
embrac ing  bo th  the  a r t s  and  the  sc iences .
In  h i s  v iew,  sc ien t i f i c  d i scover ies  do  no t
create anything wholly de novo but integrate
pre-exis t ing  fac ts  and ideas  in  novel  way.
He noted, “The history of discovery is full of
a r r iva l s  a t  unexpec ted  des t ina t ions ,  and
arrivals at the right destination by the wrong
boat” (4).  In his recent book, Creativi ty in
Sc ience ,  Dean  S imonton  a rgues  s imi la r ly
tha t  sc ien t i f i c  c rea t iv i ty  i s  essen t ia l ly
s tochas t ic  and  combina tor ia l  in  na ture ,
in  o ther  words ,  new ideas  emerge  by
generat ing chance combinat ions  (5) .  Vague
and  nebulous  beg inn ings  o f ten  advance  to
concre te  b reak throughs .  Few researchers
will  be in the right place at  the right t ime
to  exper ience  the  spark  of  c rea t iv i ty  tha t
wins  a  Nobel  Pr ize  o r  fo rces  a  parad igm

shift .   Nevertheless creativity underpins al l
scientif ic success (6).  Pioneers whose work
engenders  parad igm sh i f t s  a re  ra re .  Even
prosaic  puzzle  solving research needs  out -
of - the  box  la te ra l  th ink ing  sc ien t i s t s  to
re th ink  exper imenta l  p ro toco ls ,  modi fy
hypotheses  and  s t reng then  theore t ica l
f rameworks ,  Cha l leng ing  the  consensus  i s
the sine qua non  of science. Even the lone
ar t ic le  publ ished by an otherwise  unknown
scient is t  may s t imulate  the thinking of  the
mos t  i l lus t r ious  sc ien t i s t  in  the  same
discipl ine.  The odds are  not  high but  they
are  not  zero  e i ther .

Cur ren t ly ,  cu t t ing  edge  b io logy  i s
becoming  b ig  sc ience ,  domina ted  by  the
d i f fe ren t  -omics  empowered  wi th  s t rong
technological components. However, today we
need  another  k ind  of  l ess  d i rec ted  more
redeemed neo-sc ience  where  sub jec t ive-
medi ta t ive  as  wel l  as  ob jec t ive-deduc t ive
aspects stand together in mutual respect and
cons t ruc t ive  complementa r i ty .  The  b igges t
dogma in science should be that there need
be no dogma. A more robust  and inclusive
science that welcomes alternatives, tolerates
ambigui t i es  and  rewards  nove l  approaches
needs to be pursued.  As far  as  research is
concerned  we  a re  s tuden ts  a l l  our  l i fe ,
seek ing  so lu t ions  fo r  l i fe ’ s  p rob lems .
Knowledge is not static but ensures free and
unfe t te red  progress  on  an  empi r ica l ,
exper ien t ia l  and  exper imenta l  bas i s .  The
goa l  o f  good  research  i s  to  keep  a l ive
instincts and insights and to allow adequate
scope for engaging in intuitive creativity. The
specif ic  charge of  a  mentor  is  to  foster  in
h i s  s tuden t  open  mindedness ,  c r i t i ca l
thinking,  value analysis  and self-reflect ion.
Al l  g rea t  phys io log is t s  combined  in  the i r
person,  scientif ic  excellence with the grace
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of  humil i ty ,  candor  of  se l f -doubts  and the
wisdom of  knowing the i r  l imi ta t ions .  Soul
search ing  in  research  seeks  the  asp i r ing
scient is ts  to  navigate  the  laborator ies  wi th
the i r  c rea t ive  c locks  t i ck ing  and  mora l
compasses  p rov id ing  des i red  d i rec t ions  to
meander ing  sc ien t i f i c  ideas .  In  c rea t ive ly

seek ing  smal l  pe rsona l  t ru ths  l i es  the
grandeur  and  wonder  of  o r ig ina l  research .
If we define creativity as the putting together
of things in original ways then evolution is
creativity par excellence  (2).  Ultimately the
origin of life and its diversity is by itself the
sign of creativity of biology.
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