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Conduct ing Research as a Busy Cl in ic ian-Teacher  
or Trainee 
Starting Blocks, Hurdles, and Finish Lines 
Kurt Kroenke, MD 

B y  f a r  the  bes t  w a y  to become proficient in research is to 
get  on wi th  i t . . .  It is psychologically mos t  important  to 
ge t  results,  even  i f  they are not original. Getting results  
• . . brings wi th  it a great  access ion ofsel f -conf idenced 

p e t e r  B. M e d a w a r ,  in  h i s  c l a s s i c  w o r k  A d v i c e  to a Y o u n g  

S c i e n t i s t ,  s p e a k s  to t h e  u n s h a k a b l e  i n e r t i a  t h a t  so 

c o m m o n l y  s h a c k l e s  j u n i o r  i nves t i ga t o r s .  As a Nobel  l a u r e -  

a t e  in  t h e  b io logica l  s c i ences ,  h e  u n d e r s t o o d  t h e  f l ypape r  

effect: t h a t  t h e  p ro jec t  w h i c h  e n t i c e s  a b e g i n n i n g  re-  

s e a r c h e r  c a n  a t  t h e  s a m e  t i m e  e n t r a p  h i m  or  h e r  in  a poi- 

s o n o u s  glue.  Indeed ,  M e d a w a r  re f lec ted  o n  h i s  o w n  ear ly  

ca ree r :  " W h e n  t h e  t i m e  c a m e  for m e  to b e g i n  r e s e a r c h  I 

h a d  n o t  a c lue  h o w  to s t a r t . "  In  real i ty ,  p o t h o l e s  c a n  ap -  

p e a r  n o t  on ly  a t  t h e  c o m m e n c e m e n t  of  a p ro j ec t  b u t  a n y -  

w h e r e  a l o n g  t h e  r o a d  to com pl e t i on .  S u p p l e m e n t i n g  t h e  

adv ice  p rov ided  b y  p r e v i o u s  a u t h o r s ,  2-7 I offer s o m e  p rac -  

t ica l  s u g g e s t i o n s  for b e g i n n i n g  i n v e s t i g a t o r s  a n d  b u s y  cli- 

n i c i a n - t e a c h e r s .  A l t h o u g h  fu l l - t ime  or  s e n i o r  i n v e s t i g a t o r s  

m a y  f ind s o m e  u s e f u l  t i p s  he re ,  t h i s  a r t i c le  is i n t e n d e d  

p r i m a r i l y  for t h o s e  e m b a r k i n g  o n  a p ro j ec t  ear ly  in  t h e i r  

c a r e e r s  a s  well  a s  t h o s e  w h o s e  j o b s  a l low t h e m  on ly  l im- 

i ted  t ime  for r e s e a r c h .  F u n d i n g  is n o t  a d d r e s s e d .  G r a n t s -  

m a n s h i p  is a n  e s s e n t i a l  skil l  for c a r e e r  i n v e s t i g a t o r s  b u t  

is b e y o n d  t h e  s c o p e  of t h i s  a r t i c le  a n d ,  moreove r ,  m a y  b e  

l e s s  c r i t ica l  for t h o s e  c o n d u c t i n g  t h e i r  f i r s t  or  a n  occa-  

s i o n a l  pro jec t .  O b s t a c l e s  o t h e r  t h a n  m o n e y  c o m m o n l y  im-  

p e d e  t h e  i n i t i a t i o n  a n d  c o m p l e t i o n  of r e s e a r c h ,  p a r t i c u -  

la r ly  for  t h e  b u s y  c l i n i c i a n - t e a c h e r  or  t r a inee .  S t r a t e g i e s  

for s u r m o u n t i n g  t h e s e  o b s t a c l e s  a re  t h e  focus  of t h i s  es-  

say.  

FEELINGS 
Do y o u  rea l ly  w a n t  to  do r e s e a r c h ?  S o m e t i m e s ,  a 

p ro j ec t  is c o m p u l s o r y  r a t h e r  t h a n  elect ive,  a s  w h e n  res i -  

d e n c y  rev iew c o m m i t t e e s  r e q u i r e  r e s e a r c h  i n  c e r t a i n  g rad -  

u a t e  m e d i c a l  e d u c a t i o n  p r o g r a m s ,  s Fel lows a l so  m a y  h a v e  

a m a n d a t o r y  pro jec t ,  a n d  m e d i c a l  s c h o o l  f acu l ty  c a n  feel 
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b r o w b e a t e n  in to  r e s e a r c h  by  t he  t r a d i t i o n a l  p u b l i s h - o r -  

p e r i s h  m a n t r a .  T h i s  r a i s e s  q u e s t i o n s  l ike (a) S h o u l d  t h e  

r a t i o n a l e  for r e q u i r i n g  r e s e a r c h  of all  p h y s i c i a n s - i n - t r a i n -  

ing  b e  r ev i s i t ed?  (b] Are  t h e r e  b e t t e r  m e t h o d s  of  m o t i v a t -  

ing  a n d  e n a b l i n g  t h o s e  r e q u i r e d  to c o m p l e t e  a p ro j ec t ?  (c) 

C a n  we a c c e l e r a t e  t h e  m o v e m e n t  t o w a r d  p r o m o t i n g  cl ini-  

c i a n - e d u c a t o r s  for t h e i r  t e a c h i n g ,  a d o c t r i n e  t h a t  in  m a n y  

i n s t i t u t i o n s  is sti l l  g iven  lip se rv ice?  In  a n y  case ,  "Do you  

rea l ly  w a n t  to do r e s e a r c h ? "  r e m a i n s  a c r i t ica l  q u e s t i o n  

for t h e  s t a l l ed  inves t iga to r ,  a s  a l u k e w a r m  r e s p o n s e  m a y  

be  t h e  m a i n  r e a s o n  for s t a s i s .  

How e n t h u s i a s t i c  a re  you  a b o u t  a p a r t i c u l a r  p ro j ec t ?  

New i n v e s t i g a t o r s  o f ten  s ign  o n t o  p ro j ec t s  r e c o m m e n d e d  

b y  s o m e o n e  else,  b u t  in  so  do ing  s h o u l d  m a k e  s u r e  t h e i r  

own  i n t e r e s t  e x c e e d s  a t  l e a s t  a c e r t a i n  t h r e s h o l d .  T h e  fol- 

lowing is a u s e f u l  sca le  to g a u g e  h o w  y o u  feel a b o u t  a po-  

t en t i a l  a s s i g n m e n t :  

• P a s s i o n a t e  

• C u r i o u s  

• O p e n  

• S k e p t i c a l  

• Averse  

P e r s o n s  a re  s e l d o m  p a s s i o n a t e  a b o u t  a n  idea  n o t  of t h e i r  

o w n  m a k i n g ,  b u t  b e  w a r y  of t a k i n g  o n  a p ro j ec t  a b o u t  

w h i c h  you  do n o t  feel a t  l e a s t  "open"  or, b e t t e r  yet ,  "cur i -  

ous ."  A p a t h y  will m a k e  c o m p l e t i o n  espec ia l ly  difficult .  

How m u c h  of y o u r  o t h e r  ac t iv i t i es  do you  w a n t  to sac -  

r if ice? M a n y  a c a d e m i c  p h y s i c i a n s  v a l u e  p a t i e n t  care ,  

t e a c h i n g ,  a n d  a d m i n i s t r a t i o n  a s  well  a s  r e s e a r c h ,  a n d  

t hey  rea l ize  t h a t  i n v o l v e m e n t  in  all of t h e s e  ac t iv i t i e s  en -  

ta i l s  t r adeof f s  b e t w e e n  d e p t h  a n d  b r e a d t h •  R e s e a r c h  h a s  

t h e  b r o a d e s t  r e a c h ,  well  b e y o n d  i n s t i t u t i o n a l  wal ls ,  b u t  

c o n n e c t e d n e s s  to t h e  sc ient i f ic  c o m m u n i t y  a t  la rge  sel-  

d o m  a p p r o a c h e s  t h e  i n t i m a c y  of a d o c t o r - p a t i e n t  or  

t e a c h e r - s t u d e n t  r e l a t i o n s h i p .  Also, r e s e a r c h  is n o t a b l e  for 

i t s  de l ayed  r e w a r d s  c o m p a r e d  w i t h  t h e  i m m e d i a c y  of t h e  

d o c t o r - p a t i e n t  or  t e a c h e r - s t u d e n t  r e l a t i o n s h i p .  A n  a p t  

m e t a p h o r  is d r o p p i n g  a p e b b l e  in to  a pond :  t h e  m o s t  in-  

t e n s e  a n d  i m m e d i a t e  i m p a c t  is t h e  p o i n t  a t  w h i c h  t h e  

p e b b l e  h i t s  t h e  w a t e r  ( pa t i en t  care),  followed b y  c o n c e n t r i c  

w a v e s  I teaching} t h a t  d i m i n i s h  in  a m p l i t u d e  ( r e sea rch )  t h e  

f a r t h e r  t h e y  s p r e a d  o u t  f rom t h e  in i t ia l  s p l a s h .  

None  of t h e s e  ac t iv i t i es  is s u p e r i o r  to t h e  o the r s ;  

s u b s t i t u t i n g  m o r e  of one  for l e s s  of a n o t h e r  c a n  leave l in-  
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ger ing feel ings of sacrif ice a n d  nosta lgia .  Different  individ-  

ua l s  will f ind different  m i x t u r e s  of clinical,  t each ing ,  ad-  

min i s t ra t ive ,  a n d  inves t iga t ive  p u r s u i t s  m o s t  comfor table ,  

a n d  the  b a l a n c e  m a y  also c h a n g e  t h r o u g h o u t  a pa r t i cu l a r  

ind iv idua l ' s  career .  None the less ,  r e s e a r c h  u n a v o i d a b l y  

s u b t r a c t s  f rom o the r  tasks .  The  per iods  of re la t ive  u n -  

avai labi l i ty  for pa t ien ts ,  pupi ls ,  and  coworkers  a re  an  in- 

evi table  compromise .  

IDEAS 

Picking a Field (Locus) 

The  field is the  b road  a r e a  f rom w h i c h  the  inves t iga-  

tor  s amp le s  specif ic  ques t ions .  Most  commonly ,  th is  is a 

content  area,  s u c h  as  a d i sease  (cancer,  AIDS, or  depres -  

sion} or  a d isc ip l ine  (prevent ive medic ine ,  ethics ,  ger ia t -  

r ics,  or t he  doc to r -pa t i en t  re la t ionship) .  Occas ional ly ,  i t  

m a y  be  an  a r e a  of  methodology, a specia l  r e s e a r c h  skil l  or  

t e c h n i q u e  (decision analys is ,  me ta - ana ly s i s ,  p red ic t ion  

ru les ,  ana lys i s  of  large da t abase s ,  or  e d u c a t i o n  research)  

t h a t  one  c a n  ply as  e i the r  p r inc ipa l  inves t iga to r  or  col lab-  

o ra to r  in any  n u m b e r  of c o n t e n t  areas .  

Picking a Question (Focus) 

Is y o u r  ques t i on  i m p o r t a n t ?  In conve r sa t i ons  wi th  

co l leagues  l i s t en  for, "So wha t?"  Clinical  r e s e a r c h  shou ld  

have  an  i m p a c t  on  s o m e o n e ' s  cl inical  p rac t i ce  or  dec i s ion  

m a k i n g  or, if  i t  is a m o r e  me thodo log ic  project ,  on  o the r  

r e s ea r che r s '  work.  G e r t r u d e  S te in  is a t t r i bu t ed  wi th  say-  

ing, "A difference,  to be  a difference,  m u s t  m a k e  a differ- 

ence."  G insbe rg  and  Os tow wrote:  "The cha l lenge  . . . is to 

f o r m u l a t e  good q u e s t i o n s  and  to avoid be ing  over im-  

p r e s sed  wi th  p roposa l s  t h a t  d e m o n s t r a t e  h igh  o rders  of 

me thodo log ic  sophis t ica t ion .  Progress  c a n  m a k e  u s e  of 

s u c h  sophis t ica t ion ,  b u t  i t  needs  more .  "9 Pel legrino ex- 

p r e s s e d  chag r in  t h a t  " inves t iga tors  s e e m  to have  se t t led  

for w h a t  is m e a s u r a b l e  i n s t ead  of m e a s u r i n g  w h a t  t hey  

wou ld  like to know.  "19 I m m a n u e l  Kant  observed:  "It is wis-  

d o m  t h a t  h a s  the  mer i t  of se lec t ing  f rom a m o n g  the  i nnu -  

m e rab l e  p r o b l e m s  wh ich  p r e s e n t  t hemse lves ,  t hose  w h o s e  

so lu t ion  is i m p o r t a n t  to m a n k i n d .  "n  The  r igor  of  a pro jec t  

shou ld  n o t  o u t s h i n e  i ts  re levance .  

Potent ia l  sources  of r e s e a r c h  q u e s t i o n s  i nc lude  j ou r -  

na l  reading,  scient i f ic  mee t ings ,  daily tasks ,  a n d  men to r s .  

In r ead ing  ar t ic les  r e l evan t  to pa t i en t  ca re  or  t e a c h i n g  or  

in p e r u s i n g  a b s t r a c t s  a n d  pos t e r s  a t  scient if ic  mee t ings ,  

one  of ten h a p p e n s  on  q u e s t i o n s  or  s t udy  des igns  t h a t  

could  be  modeled ,  adap ted ,  or  improved  u p o n  for pro jec ts  

of one ' s  own. There  is t he  s u d d e n  rea l iza t ion  in coming  

ac ros s  a p u b l i s h e d  ar t ic le  or  abs t rac t ,  "Hey, I cou ld  do 

that!"  For  ear ly  projects ,  m o r e  real is t ic  s o u r c e s  of insp i ra -  

t ion  migh t  be  t he  s e c o n d a r y  r a t h e r  t h a n  lead  j o u r n a l s  in 

one ' s  field. 

Rega rd ing  daily t asks ,  a use fu l  m a x i m  is: Make  y o u r  

work  y o u r  play. W h a t  p r o b l e m s  do you  see  in t he  cl inic or  

on the  wa rds  t h a t  in t r igue  you  a n d  for wh ich  the  l i tera-  

tu re  p rov ides  i n a d e q u a t e  a n s w e r s ?  As a teacher ,  are  the re  

pro jec ts  in med ica l  e d u c a t i o n  or  even  s imple  i nnova t i ons  

you  cou ld  desc r ibe  in writing?. C a n  admin i s t r a t i ve  chores  

s u c h  as  qual i ty  a s s u r a n c e  or  u t i l iza t ion  review yield d a t a  

t h a t  wou ld  be  use fu l  to ana lyze  a n d  p u b l i s h ?  A poten t ia l  

l abora to ry  s u r r o u n d s  u s  e a c h  day.  
A m e n t o r  is p robab ly  the  ideal  so lu t ion  for the  j u n i o r  

inves t iga to r  in s e a r c h  of a project ,  no t  only  as  a sou rce  of 

ideas  b u t  also as  an  adviser  to guide  one  safely t h r o u g h  

all p h a s e s  of  t he  research .  However ,  as  m e n t i o n e d  above  

u n d e r  "Feelings,"  m a k e  s u r e  y o u r  e n t h u s i a s m  a b o u t  the  

l ine of  r e s e a r c h  is in s y n c h r o n y  wi th  y o u r  mentor ' s .  

Finally,  w h a t  is the  pro jec t ' s  feasibi l i ty  in y o u r  sys-  

t e m ?  Is the  m e t h o d  n e e d e d  to a n s w e r  y o u r  q u e s t i o n  use r -  

friendly, given y o u r  t ime a n d  r e s o u r c e s ?  P u r s u e  some-  

th ing  t h a t  is r e a s o n a b l y  do-able .  If necessa ry ,  a im  small .  

Res iden t s  in pa r t i cu la r ,  as  well  a s  fellows or  facu l ty  w h o s e  

t ime for an  ini t ial  pro jec t  is l imited,  a re  be t t e r  off car ry ing  

a t iny projec t  to comple t ion  t h a n  an  a m b i t i o u s  p roposa l  

half-way.  Fi rs t  p ro jec ts  a re  like beg inn ing  p iano  lessons ,  a 

t ime  to m a s t e r  sca les  r a t h e r  t h a n  favori te  tunes .  Admi t -  

tedly, g r a n t s m a n s h i p  compe l s  ful l - t ime r e s e a r c h e r s  to de- 

velop a t h e m e  ear ly  in the i r  careers .  None the less ,  the  in-  

ves t iga to r  w h o  a t t e m p t s  th is  d i f ferent ia t ion  p r e m a t u r e l y  

t akes  a r i sk  s imi la r  to t h a t  of the  med ica l  s t u d e n t  who  

chooses  a spec ia l ty  before  be ing  ce r t a in  of his  or  he r  t rue  

pre fe rences .  

TIME 

Following are  n ine  sugges t ions  for max imiz ing  l imi ted  

r e s e a r c h  t ime:  
1. Protected t ime t h a t  is n o t  s u p p o r t e d  by  e x t r a m u r a l  

g r a n t s  is a dwind l ing  c o m m o d i t y  in a c a d e m i c  med ic ine  

a n d  is f requent ly  in shor t  supp ly  for b u s y  c l in ic ian-  

educa to r s .  None the less ,  even  a li t t le bi t  of  p ro tec ted  

t ime---one or  two hal f -days  per  week  for a j u n i o r  facul ty  

member ,  or  one  or  two r e s e a r c h  b locks  for a r e s i d e n t - - c a n  

d e c o m p r e s s  a n  overbooked  schedu le .  Pa t ien t  ca re  is a 

very  dense  activity, a n d  a w e e k  s a t u r a t e d  wi th  cl inics  a n d  

w a r d  r o u n d s  can  deflate  one ' s  e n t h u s i a s m  for r e sea rch .  

A l t h o u g h  more  po rous  t h a n  d i rec t  pa t i en t  care,  heavy  

t each ing  loads  can  also be  exhaus t ing .  Even  a li t t le pro-  

tec ted  t ime provides  the  b r e a t h i n g  space  t h a t  m a k e s  re-  

s e a r c h  emot iona l ly  as  well  a s  physica l ly  possible .  It a lso 

provides  s o m e  t ime for m a k i n g  p h o n e  calls,  mee t ing  wi th  

o the r  inves t iga tors ,  rev iewing char t s ,  see ing  s t udy  sub-  

j ec t s ,  and  ca r ry ing  ou t  o the r  r e s e a r c h  act ivi t ies  t h a t  a re  

b e s t  done  d u r i n g  b u s i n e s s  hours .  
2. Even  wi th  p ro tec ted  t ime,  m u c h  r e s e a r c h  is con-  

d u c t e d  d u r i n g  off-duty time. Reading,  wri t ing,  and  analyz-  

ing f requen t ly  occu r  at  n igh t  and  on weekends ,  j u s t  as  

p r e p a r a t i o n  for t e ach ing  is of ten done  at  home .  A l though  

the  a c a d e m i c  phys i c i an  m a y  be  less  e n c u m b e r e d  t h a n  the  
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c o m m u n i t y  p rac t i t i one r  by  ear ly  m o r n i n g  p h o n e  cal ls  or  

by  m i d n i g h t  t r ips  to the  e m e r g e n c y  room,  r e s e a r c h  activi-  

t ies  of ten ex t end  b e y o n d  office hours .  

3. Partitioning of  tasks m u s t  be  inviolable.  The  facu l ty  

m e m b e r  awa rded  one  or  two ha l f -days  of  r e s e a r c h  t ime  

m u s t  be  v igi lant  aga ins t  the  five P's: pa t i en t s ,  p h o n e  calls,  

paperwork ,  pupi ls ,  a n d  peers .  T h a t  ex t ra  pa t i en t  sched-  

u led  as  a wa lk - in  on y o u r  free a f te rnoon,  an  o p e n - d o o r  

policy for eager  l ea rners ,  t he  eve r -p re sen t  m e m o r a n d u m s  

wi th  s u s p e n s e  da te s  m a r k e d  yes te rday ,  t he  r inging tele- 

phone ,  t he  co l league  a n x i o u s  to b e n d  y o u r  ea r  or  social-  

i z e - a l l  d i s s ipa te  p ro tec ted  t ime.  Likewise, the  r e s iden t  

who  s c h e d u l e s  a m o n t h  of  r e s e a r c h  m a y  fall sho r t  i f  he  or  

she  is tagged for ex t ra  call  duty ,  t akes  one  or  two w e e k s  of 

vaca t ion ,  or  a t t e m p t s  a n o t h e r  e d u c a t i o n a l  object ive like 

s t udy ing  for t he  b o a r d  e x a m i n a t i o n s  or  l ea rn ing  to r ead  

echoca rd iog rams .  Pro tec ted  t ime  m u s t  be  she l te red  wi th  

ex t r ao rd ina ry  self-discipl ine.  

4. R e s e a r c h  a p p r o a c h e d  t h r o u g h  incremental tasks 

s e e m s  less  formidable .  Projects  c a n  be  divided into e ight  

s tages:  (1) f ind a ques t ion ;  (2) open  it  to cr i t ic ism;  (3) re-  

v iew the  l i te ra ture ;  (4) p r epa re  t he  protocol;  (5) col lect  the  

data;  (6) ana lyze  the  data;  (7) s u b m i t  an  a b s t r a c t  to a sci- 

entif ic meet ing;  (8) wri te  t he  p a p e r  for publ ica t ion .  T a k e n  

one  a t  a t ime,  each  s tage  is less  in t imida t ing  t h a n  the  

pro jec t  in i ts  ent i rety.  Beg inn ing  inves t iga to rs  can  be  

ove rwhe lmed  by  the  rea l iza t ion  t h a t  t hey  have  to comple te  

a project .  In reality, r e s e a r c h  is a ser ies  of b i te-s ize  tasks ,  

e a c h  more  digest ible  t h a n  the  pro jec t  swal lowed whole.  

L i te ra ture  review c a n  be  an  unse t t l i ng  exper ience .  

Before s e a r c h i n g  the  l i t e ra ture ,  a new idea  m a y  s e e m  spe-  

cial, if  no t  un ique .  Not u n c o m m o n l y  a le tdown o c c u r s  

w h e n  s tud ie s  are  d i scovered  t h a t  even  par t ia l ly  r e semble  

t he  p roposa l  be ing  con templa t ed .  Be careful ,  however ,  of 

p r e m a t u r e l y  a b a n d o n i n g  w h a t  s e e m s  like a good q u e s t i o n  

s imply  b e c a u s e  you  are  no t  the  first  to a s k  it. Of ten  you  

c a n  bu i ld  on p rev ious  s tud ies ,  l ea rn  f rom the i r  m e t h o d s  

a n d  f indings,  improve  on the i r  w e a k n e s s e s ,  and  fu r t he r  

w h a t  is a l r eady  known.  Indeed,  the  a b s e n c e  of a n y  previ-  

ous  s tud ie s  on a ques t i on  m a k e s  one  w o n d e r  w h e t h e r  it  is 

of b road  cl inical  i n t e re s t  or  w h e t h e r  a s t u d y  des igned  to 

r igorously answer  this ques t ion  is feasible. Sir Franc is  Dar- 

win  wrote  t h a t  "in sc ience  the  credi t  goes  to the  m a n  w h o  

conv inces  t he  world,  n o t  to t he  m a n  to w h o m  the  idea  first  
O c c u r s . "  11 

5. Diversification of y o u r  r e s e a r c h  portfolio m e a n s  you  

can  have  different  roles  on  mul t ip l e  ongoing  projects ,  be-  

ing  p r inc ipa l  inves t iga tor  on  one  or  severa l  s tud ies ,  a n d  

co l labora t ing  as  a co inves t iga tor  on others .  The  p roduc-  

tive inves t iga to r  even tua l ly  c o m m i t s  to different  levels  of 

p ro jec ts  s imu l t aneous ly ,  i nc lud ing  one  or  more  tha t  ma-  

tu re  qu ick ly  (reviews, descr ip t ive  s tudies ,  c ros s - sec t iona l  

s tud ies ,  ana lys i s  of d a t a  a l ready  exis t ing  in med ica l  

r ecords  or  da tabases )  as  well  as  l ong - t e rm i n v e s t m e n t s  

(cohort  s tud ies  and  cl inical  trials). 

6. Prioritization of y o u r  r e s e a r c h  goals  is essent ia l .  

Lee G o l d m a n  wri tes:  "It a lways  t akes  longer  t h a n  you  

t h i n k  . . . .  T ime  s p e n t  on low-pr ior i ty  s tud ie s  l imits  t ime  

avai lable  for h igh-pr ior i ty  s tud ies .  "5 A l though  th is  advice  

m a y  s e e m  con t r a ry  to the  pr incip le  of diversif icat ion,  over-  

c o m m i t m e n t  can  p roduce  a S ta r l ing  cu rve  effect: h ighe r  

filling p r e s s u r e s  inc rease  o u t p u t  up  to a ce r t a in  point ,  af- 

ter  w h i c h  efficiency p l a t e a u s  or  even  decl ines .  This  effect 

h a s  several  impl ica t ions .  
First ,  you  m u s t  develop exc lus ion  cr i ter ia  for the  

types  of  pro jec ts  you  do not w a n t  to b e c o m e  involved in. 

A l though  the  cr i ter ia  wou ld  be  h ighly  individual ized,  ex- 

a m p l e s  of low-prior i ty  r e s e a r c h  for s o m e  inves t iga to rs  

migh t  i nc lude  (a) d rug  c o m p a n y  s tud ie s  in w h i c h  the  ma-  

j o r  r e a s o n  for pa r t i c ipa t ion  is ex t ra  funds  for the  individ-  

ua l  or  division; (b) pro jec ts  c o n d u c t e d  by o the r  inves t iga-  

tors,  especia l ly  if  t hey  are  ou t s ide  y o u r  division,  in wh ich  

you  are  a sked  to he lp  ou t  as  a worke r  bee,  b u t  for wh ich  

y o u r  pe r sona l  e n t h u s i a s m  is low; (c) r eques t s - fo r -p ro -  

posa l s  (RFPs) t h a t  a re  d r iven  by the  po ten t ia l  of fund ing  

r a t h e r  t h a n  a vision.  J o h n  E i s e n b e r g  c a u t i o n s  t h a t  " this  

RFP m e n t a l i t y  c rea tes  a research  p rogram of oppor tun i sm 

ra ther  t h a n  creativity. '4 
Second,  even  for pro jec ts  t h a t  exceed  the  t h r e s h o l d  

you  have  e s t ab l i shed  for pe r sona l  par t ic ipa t ion ,  s u c c e s s -  

ful comple t ion  of  one  s tage  of  a pro jec t  often r equ i r e s  t em-  

pora ry  b l inders  r ega rd ing  o the r  projects .  Ded ica t ing  a full 

m o n t h  to the  comple t ion  of  an  ove rdue  m a n u s c r i p t  is of- 

t en  preferable  to f r agmen t ing  the  4 weeks  a m o n g  n u m e r -  

ous  un f in i shed  projects .  Crea t ive  energy  can  be  difficult  

to mobi l ize  in t he  repet i t ive  p ick ing  up  and  laying as ide  of 

a task.  M o m e n t u m  for wr i t ing  a protocol ,  ana lyz ing  a d a t a  

set ,  or  f in ish ing  a pape r  is h a r d  e n o u g h  to s u s t a i n  wi th-  

ou t  the  added  d i s t r ac t ions  of flipfiopping. 
7. Doublebooking n o n r e s e a r c h  act ivi t ies  can  be effi- 

cient.  W h e n e v e r  possible ,  squeeze  tha t  ex t ra  pa t i en t  into 

an  a l r eady  s c h e d u l e d  cl inic half-day;  f inish l ight  admin i s -  

t ra t ive  t a sks  d u r i n g  cl inic p r ecep t ing  in the  i n t e r ludes  be-  

tween  learners ;  r e t u r n  t e l ephone  cal ls  in blocks;  m e e t  

wi th  o the r s  i m m e d i a t e l y  before  or  af ter  clinical,  teaching,  

or  admin i s t r a t i ve  act ivi t ies  r a t h e r  t h a n  in the  middle  of a 

r e s e a r c h  af te rnoon.  
8. Clinical  inves t iga to rs  c a n  frui tful ly m a k e  the i r  

w o r k  the i r  play, b u t  it is no t  a lways  the  op t imal  play- 

g round .  For  those  whose  cl inic office and  pr iva te  space  

are  one  and  the  same ,  per iodical ly  vanishing to a l ibrary,  

home ,  or  o the r  s ec luded  h a v e n  m a y  be  n e c e s s a r y  to a t t a in  

the  u n i n t e r r u p t e d  peace  r equ i r ed  for s u s t a i n e d  concen -  

t r a t ion  a n d  creat ivi ty.  
9. Large, ongoing  respons ib i l i t i e s  in a s t udy  typical ly  

requ i re  ded ica ted  r e s e a r c h  m o n i e s  to s u p p o r t  the  efforts 

of  o thers .  On  the  o the r  hand ,  d i sc re te  t a s k s  c a n  be  dele- 

ga ted  by identifying allies w h o  s u r r o u n d  you,  wil l ing yet  

unrecognized .  For  example ,  mai l ings ,  t e l ephone  calls,  

h a n d i n g  ou t  se l f - admin i s t e red  ques t ionna i r e s ,  and  lim- 

i ted s c r een ing  of r eco rds  c a n  s o m e t i m e s  be  car r ied  ou t  by  

secre ta r ies ,  recept ion is t s ,  n u r s i n g  staff, or  o the r  pe r son-  

nel,  even  t h o u g h  the i r  p r ima ry  du t i e s  a re  in s u p p o r t  of  

cl inical  or  e d u c a t i o n a l  act ivi t ies .  Certainly,  t he  t ime  in- 
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volved should be small in relation to their  main  duties, 

and participation should be negotiated ra ther  than  co- 

erced. However, when research is viewed as an integral 

part  of the body of medicine, synergistic with pat ient  care 

and teaching ra ther  than  parasitic, coworkers may actu- 

ally value participation as a special dimension to their job. 

BLOCKS 

A c c e p t  creative blocks. Like an artist, a scientist  has  

waxing and waning periods of inspiration. Because pro- 

ductivity fluctuates,  compromise may be necessary. While 

rejecting mediocre ideas, be willing to proceed with ade- 

quate  ones. 

Begin .  Some investigators are 95% satisfied with their  

ideas or proposals  yet delay protocols or projects for 

months,  or even indefinitely, seeking that  last 5% of per- 

fection. Ju l i a  Cameron, a consul tant  for artists, observes: 

Perfectionism has nothing to do with getting it right . . . .  

Perfectionism is a refusal to let yourself  move ahead. It is 
a lool~-an obsessive, debilitating closed sy s t em that 
causes you to get stuck in the details of  what  you are 
writing or painting or making and to lose sight of  the 
whole . . . .  A book is never finished. But  at a certain point 
you stop writing it and go on to the next thing. A f i lm is 
never cut perfectly, but at a certain point you let go and 
call it done. That is a normal part of  creativity--letting go. 
We a lways  do the best that we  can by the light we  have 
to see by. 12 

Medawar counsels,  "Beware of the . . . novice's incli- 

nat ion to spend weeks or months  'master ing the litera- 

ture." Too m u c h  book learning may crab and confine the 

imagination,  and endless poring over the research of oth- 

ers is somet imes psychologically a research subst i tute.  ''1 

A d m i t  that  clinical research is intrinsically "messier" 

than  basic research.  This is not  an apology for sloppy or 

weak studies, bu t  ra ther  a frank admission that  it is sel- 

dom possible to design the perfect clinical study. None of 

the biological sciences is as "pure" as physics, and within 

the biological sciences, in vivo clinical studies will always 

be at a scientific disadvantage to the in vitro nature  of the 

bench. Moreover, the integrative ra ther  than  reductionist  

focus of clinical research,  examining h u m a n s  ra ther  than  

cells or molecules, makes  it a softer science at the same 

t ime that  it remains  an essential  field of inquiry. 

S e t  the  dead l ine .  Dividing the project into one of the 

eight stages previously described and at tacking them one 

at a time is one strategy for overcoming blocks. Setting 

deadlines is another.  How many  citizens complete their  

tax forms in J a n u a r y ?  Except for some of those expecting 

a generous refund, the majority of taxpayers wait until  

April 15th gets m u c h  closer. Anyone who has  reviewed 

abstracts  for a scientific meeting unders tands  that  while 

calls for submiss ions  go out months  in advance, abst racts  

trickle in unti l  a few days before the deadline whereupon 

an avalanche of express mail arrives. Why do requests  

from adminis t ra tors  often have suspense  dates, insisting 

we reply NLT (no later than) a certain date? These exam- 

pies simply il lustrate a tendency for many  people to delay 

completion of tasks  unless  a deadline is established. Re- 

search is no exception. Indeed, the very fact that  the frus- 

t rat ions of research are immediate while its gratifications 

can be quite delayed make it essential  to establish a se- 

ries of time objectives for the various stages of the project. 

A g r e e  on a reasonable time period for completing the 

paper. For protocols, universi t ies generally have regularly 

scheduled inst i tut ional  review board meetings, while 

funding agencies divide the calendar  year into submiss ion 

cycles. Scientific meetings typically have deadlines for re- 

ceipt of abstracts,  and writing an abstract  requires not  

only completion of data collection and analysis but  also 

the crafting of one's  findings into the IMRAD format (in- 

troduction, methods,  results,  and discussion) necessary 

for eventual  publication. Since finishing the manuscr ip t  

is one step for which deadlines are often the most  vague, 

it is imperative that  the principal investigator and any co- 

authors  or mentors  decide on a time frame for the project. 

This is necessary not only to achieve ul t imate credibility 

for one's  work- -which  depends on publication in a peer- 

reviewed j o u r n a l - - b u t  also to avoid the "embittered col- 

laborator syndrome," wherein others who have donated 

varying amounts  of their own valuable research time to a 

project feel unrewarded when the person responsible for 

leading the writing efforts falls behind. In such instances,  

it is far better  for a willing coauthor  to step forward and 

complete the paper, appropriately rearranging the order of 

authorship.  
Writ ing the paper  can indeed be one of the more un-  

assailable blocks, and useful resources  are available for 

preparing manuscr ip t s  la-ls and other scientific presenta-  

t ionsJ  6-19 Although the manuscr ip t  length is variable, 

anything more than  15 double-spaced pages of text (ex- 

cluding tables and references) should be carefully scruti-  

nized for potential  pruning, while 20 pages approaches  

frank corpulence. A 15-page text might  consist  of an ab- 

stract, a 1-page introduction, 3 to 4 pages of discussion, 

and the middle 8 to 10 pages divided between methods  

and results.  
Choos ing  the appropriate journa l  may require a real- 

ity check. Authors  have a na tura l  tendency to overesti- 

mate their own work and to aim high. Submit t ing to the 

most  prestigious journals ,  which typically have an accep- 

tance rate less than  20%, simply delays the publication of 

many  papers. This is not  to say that  authors  should un-  

dervalue their  work or refrain from submit t ing excellent 

research to major  journals .  All the same, even the most  

successful  investigator typically has  a handful  of articles 

accepted in premier  journals  with many more publica- 

tions in secondary and tertiary journals .  

H a n d l i n g  reject ion letters from journals  is something 

to which au thors  mus t  get accustomed;  a related experi- 

ence is getting "pink slips" on grant  proposals. In both in- 

stances,  rejection is really a five-stage process :  

• Anger (They missed the point; didn't read it; were biased.) 



364 Kroenke,  Starting Blocks, Hurdles,  a n d  Finish Lines JGIM 

• Dejec t ion  (Nobody l ikes my  work.  I failed in th is  project.) 

• Reflect ion ( H m m m . . .  m a y b e  they  h a v e  a po in t  here.) 

• Resu r r ec t i on  (Well, le t  me  t ry  to fix w h a t  I can.) 

• R e s u b m i s s i o n  (It's b a c k  in t he  mail .  I feel a little l ighter  

today.) 

A l t h o u g h  s o m e t i m e s  it is n e c e s s a r y  to perco la te  cogni-  

t ively and  emot ional ly ,  u sua l l y  it is bes t  to w o r k  t h r o u g h  

all five s tages  in 60 days  or  less.  

TOOLS 

S t u d y  d e s i g n  c a n  be  l ea rned  in formal  cl inical  epide-  

miology courses ,  in j o u r n a l  c lubs  t h a t  e m p h a s i z e  skil ls  in 

cr i t ical  app ra i sa l  of  t he  l i t e ra tu re  and  ev idence -based  

medic ine ,  2° in divis ional  r e s e a r c h  mee t ings  and  semina r s ,  

by  a t t e n d i n g  a b s t r a c t  p r e s e n t a t i o n s  and  pos t e r  s e s s ions  

a t  scient if ic  mee t ings ,  by  the  ac tua l  p roces s  of wr i t ing  re- 

s e a r c h  p roposa l s  a n d  r e s p o n d i n g  to t he  c r i t iques  of inst i -  

t u t iona l  review b o a r d s  and  fund ing  agencies ,  a n d  by serv- 

ing  a p p r e n t i c e s h i p s  on  ongoing  projects .  Genera l  i n t e rna l  

med ic ine  fe l lowships  a s  well  a s  c l inical  r e s e a r c h  fellow- 

sh ips  avai lable  in o the r  a r e a s  (e.g., h e a l t h  serv ices  re- 

search ;  cl inical  epidemiology;  med ica l  educa t ion ;  cl inical  

ethics) have  g rown rapid ly  in the  p a s t  15 to 20 yea r s  a n d  

of ten inc lude  core  cou r se  w o r k  in cl inical  epidemiology,  

b ios ta t i s t ics ,  c o m p u t e r  sc iences ,  g r an t  wri t ing,  and  o the r  

r e s e a r c h  skills.  21, 22 Even  for fu l l - t ime c l in ic ian- inves t iga-  

tors ,  t he  op t ima l  ba l ance  b e t w e e n  a cu r r i cu l a r  a p p r o a c h  

to r e s e a r c h  t ra in ing  (e.g., ob ta in ing  a m a s t e r ' s  degree  

s u c h  as  one  in pub l ic  h e a l t h  or  a science) v e r s u s  an  ap-  

p ren t i ce sh ip  (doing as  m u c h  r e s e a r c h  as  poss ib le  wi th  an  

effective mentor)  r e m a i n s  to be  de te rmined .  

In t roduc to ry  cou r se s  in medica l  schools  a long  wi th  

the  a d v e n t  of  s ta t i s t ica l  p a c k a g e s  have  m a d e  s ta t i s t i c s  

l ess  exc lus ive  a n d  more  ve rnacu la r .  Moreover ,  for a n u m -  

be r  of  pro jec ts  a knowledge  of descr ip t ive  s ta t i s t i c s  (per- 

cen tages ,  m e a n s ,  and  s t a n d a r d  deviat ions) ,  t tes ts ,  and  

con t ingency  tab les  is adequa te .  23 Admit tedly ,  over  the  

p a s t  20 yea r s  inc reas ing ly  soph i s t i ca ted  ana ly se s  have  

a p p e a r e d  in b iomed ica l  r esearch ,  i nc lud ing  mul t iva r i a t e  

analys is ,  dec i s ion  analys is ,  me ta -ana lys i s ,  rece iver -oper -  

a t ing  cha rac t e r i s t i c  curves ,  life tables ,  a n d  o the r  ad-  

v a n c e d  s ta t i s t ica l  t e chn iques .  Still, it is u n c e r t a i n  how 

m u c h  the  inves t iga to r  n e e d s  to l ea rn  in a d v a n c e  and  how 

m u c h  is b e s t  acqu i r ed  w h e n  a pa r t i cu l a r  pro jec t  d e m a n d s  

it. Medawar  ref lects  on  this:  

The process of  "equipping oneself" has no predeter- 
minable limits and is bad psychological policy, anyway;  

we  a lways  need to know and understand a great deal 
more than w e  do already and to master many more 
skills than w e  possess.  The great incentive to learning a 
new  skill or supporting discipline is an urgent need to 
use it. For this reason, very many scientists do not learn 
new skills or master new  disciplines until the pressure is 

upon them to do so; thereupon they can be mastered 
pretty quickly.1 

An in t roduc t ion  to a d v a n c e d  s ta t i s t ica l  t e c h n i q u e s  is fine, 

b u t  t rue  comfor t  wi th  a pa r t i cu l a r  t echn ique ,  s u c h  as  lo- 

gist ic  r eg res s ion  or  Kap lan-Meie r  curves ,  will bes t  be  

ga ined  w h e n  work ing  with  a "living" d a t a  set. 

Collaborat ion  c a n  be  a n o t h e r  m e c h a n i s m  for fos ter ing  

resea rch .  Potent ia l  benef i t s  of work ing  wi th  o the r  inves t i -  

ga to r s  i nc lude  (a) wider  exper t ise ,  especia l ly  w h e n  ce r ta in  

s ta t is t ical ,  methodologic ,  or  subspec i a l t y  skil ls  a re  needed  

on  a project ;  (b) i nc rea sed  product iv i ty ,  in wh ich  a p e r s o n  

can  be  pr inc ipa l  inves t iga to r  on one  pro jec t  and  coinvest i -  

ga to r  on o thers ;  (c) collegiali ty wi th in  a divis ion,  in wh ich  

r e s e a r c h  is no t  perce ived  as  a favor  for a few b u t  as  a 

t e a m  sport ,  a c o m m o n  mi s s ion  c o m p l e m e n t i n g  pa t i en t  

care  a n d  teaching;  (d) i n c r e a s e d  pa t i en t  n u m b e r s  a n d  

genera l izabi l i ty  of f indings if  co l labora t ion  involves o the r  

s t udy  sites.  
Col labora t ion  is no t  w i thou t  r isks.  D e p e n d e n c y  can  

s o u r  qu ick ly  w h e n  t a sks  you  were  relying on (pat ient  ac- 

crual ,  col lec t ion of data,  specia l  a s s a y s  or  p rocedures ,  

s ta t i s t ica l  analyses)  a re  i n t e rminab ly  delayed.  G o l d m a n  

w a r n s  tha t  "the probabi l i ty  of  s u c c e s s  is inverse ly  corre-  

la ted  wi th  t he  n u m b e r  of  col labora tors ;  be  p r epa red  to 

t ake  pe r sona l  respons ib i l i ty  to be  s u r e  the  pro jec t  is com-  

pleted.  "s Still, do no t  p r e m a t u r e l y  a b a n d o n  col labora t ive  

efforts. Like a v o l u n t e e r  coord ina tor ,  the  pr inc ipa l  inves t i -  

ga to r  success fu l ly  de lega tes  by  (a) def in ing  the  t a s k  ex- 

plicitly, (b) e s t ab l i sh ing  dead l ines  for des i red  comple t ion ,  

(c) giving per iodic  r e m i n d e r s  as  well  as  second  and  th i rd  

chances ,  (d) bu i ld ing  t ime c u s h i o n s  into the  project ,  (e) 

provid ing  leeway for exact ly  h o w  a t a s k  is done,  shor t  of 

c o m p r o m i s i n g  methodo log ic  r i g o r - - u n d e r s t a n d i n g  t h a t  

de lega t ion  invar iab ly  involves  r e l i nqu i sh ing  s o m e  control ,  

(I) r ec l a iming  o thers '  j o b s  only as  a las t  r esor t  w h e n  it be-  

c o m e s  c lear  t hey  have  ne i t he r  the  t ime no r  the  in t e re s t  to 

fulfill the i r  obligat ion.  
Medawar  p u t s  co l labora t ion  into perspec t ive  w h e n  he  

says  t h a t  it "is a joy  w h e n  it  works ,  b u t  m a n y  sc ien t i s t s  

c a n  a n d  m a n y  do get  on very  well  as  loners ."  This  m a y  no t  

be  t rue  of ma jo r  p roposa ls ,  wh ich  increas ing ly  r equ i re  a 

mul t id i sc ip l ina ry  team.  As ear ly  as  1934, a f a m o u s  pa-  

thologis t  not iced:  "Resea rch  h a s  dese r t ed  the  ind iv idua l  

and  en te red  the  group.  The  ind iv idua l  worke r  f inds the  

p rob lem too large, no t  too difficult. He m u s t  l ea rn  to work  

wi th  others .  "24 None the less ,  one  or  severa l  inves t iga to rs  

m a y  still  be  a d e q u a t e  for t h a t  m o d e s t  ear ly  projec t  or  

h u m b l e  cl inical  s tudy .  
Clinical  r e s e a r c h  h a s  m a n y  s e c o n d a r y  g a i n s - -  

a cademic  promotion,  recogni t ion outs ide  one 's  own ins t i tu-  

tion, a n s w e r s  to t roub l ing  ques t ions ,  var ie ty  in the  profes-  

s ional  life of the  c l in ic ian  a n d  educa to r ,  and  the  possibi l -  

ity of m a k i n g  a difference in the  lives of pa t i en t s  o the r  

t h a n  one ' s  own. However,  the  gra t i f ica t ions  of  r e s e a r c h  

are  delayed,  i ts  dead  e n d s  a p p e a r  plent iful ,  avai lable  t ime  

and  fund ing  are  of ten inadequa te ,  and  one ' s  f indings  c a n  

s e e m  inf in i tes imal  c o m p a r e d  wi th  the  end le s s  un ive r se  of  

ques t ions .  As Theoba ld  Smi th  conc ludes ,  '~rhe joy  of  re- 

s e a r c h  m u s t  be  found  in doing s ince  every  o the r  h a r v e s t  

is unce r t a in .  "22 The  doing,  however ,  can  be  facil i tated.  
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