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Diagnosti c Reasonin g o f  H igh -  a n d L o w - D o m a i n K n o w l e d g e 

Clinicians: A Re-analysis 

Arthur S. Elstein, Beiyamin Kleinmuntz, Mitchell Rablnowitz, 

Rober t  McAuley ,  Jame s Murakami ,  Pau l  S .  Heckerling , 

James M .  Dod , 
Departmen t  o f  Medica l  Educatio n ( M / C 591 ) 

Universit y o f  Illinoi s a t  Chicag o 

P O Bo x 6998 ,  Chicago ,  I L 6068 0 

Abstrac t 
Thinkin g alou d protocol s previousl y obtaine d b y Josep h 
and Patc l  wer e re-analyze d t o determin e th e exten t  t o 
whic h thei r  conclusion s coul d b e replicate d b y indepen -
dentl y develope d codin g schemes .  Th e dat a se t 
consiste d o f  protocol s fro m 4  cardiologist s (lo w domai n 
knowledg e =  L D K )  an d 4  endocrinologist s (hig h 
domai n knowledg e =  H D K ) ,  individuall y woricin g o n 
a diagnosti c proble m i n endocrinology .  Bot h analyse s 
foun d tha t  H D K physician s relate d da U t o potentia l 
diagnose s mor e tha n th e L D K group ,  an d tha t  ther e 
wer e trend s fo r  H D K physician s t o b e mor e focuse d o n 
th e correc t  diagnosti c component s an d t o emplo y mor e 
single-cu e inferenc e an d les s multiple-cu e inference . 
However ,  th e re-analysi s foun d n o meaningfu l  differ -
ence s betwee n group s i n diagnosti c accuracy ,  spee d o f 
diagnosis ,  o r  i n th e breadt h o f  th e searc h spac e use d t o 
see k a  solution .  Th e generalizabilit y o f  result s o f 
protocol-analysi s studie s ca n b e assesse d b y usin g 
severa l  complementar y codin g schemes . 

Analyzing the verbalization ("thinking aloud") of 

physician s a s the y respon d t o a  sequentiall y  presente d 

clinica l  proble m ha s bee n a  popula r  strateg y fo r 

studyin g th e stud y o f  medica l  cognitiv e processes . 

Thes e studie s typicall y presen t  a  diagnosti c o r  treat -

ment  plannin g proble m i n a  serie s o f  discret e steps , 

thereb y assurm g tha t  eac h subjec t  i s  expose d t o th e 

same informatio n i n th e sam e order ,  an d as k subject s 

t o thin k alou d a s th e clinica l  situation s unfolds . 

Comparing ,  contrastin g an d the n generalizin g 

acros s studie s ha s bee n difficult .  Investigator s hav e 

use d differen t  problems ,  differen t  approache s t o o r 

framework s fo r  protoco l  analysis ,  an d differen t 

group s o f  subject s (medica l  students ,  residents , 

academi c physicians ,  practitioner s i n variou s practic e 

settings) .  Sinc e ther e i s ampl e evidenc e tha t  medica l 

proble m solvin g i s partl y contingen t  o n th e conten t  o f 

th e problem ,  th e phenomeno n variousl y calle d do -

Thi i  reMirc h wt j  supporte d i n par t  b y •  gran t  fro m th e Nationa l 
Librar y o f  Medicine .  ROl-LM-4583 .  W e ar e gratefu l  t o Viml a 
Pate l  fo r  providin g material i  fro m he r  file s fo r  thi s re-analysis . 

main -  o r  content -  o r  case-specificit y (Elste m e t  al. , 

1978 ,  1990 ;  Grupen ,  Wolf ,  V a n Voorhees ,  1988 ; 

N o r m a n ,  1988 ;  Swanson ,  1990) ,  generalizin g abou t 

cognitiv e processe s fro m a  limite d sampl e o f  case s i s 

clearl y a  problem .  Substantia l  within-grou p variabili -

t y ha s als o bee n observe d i n m a n y studie s (e.g. .  Gran t 

& Marsden ,  1987 ;  Johnson ,  e t  al. ,  1982) .  Ye t 

protoco l  analysi s i s  s o labor-intensiv e tha t  thes e 

studie s invariabl y emplo y smal l  sample s o f  bot h case s 

and subjects . 

I n additio n t o variatio n acros s studie s du e t o cose s 

an d subjects ,  investigator s hav e employe d protoco l 

analysi s scheme s tha t  wer e no t  subsequently  use d b y 

othe r  researc h teams .  Thes e analyti c method s usuall y 

contai n man y qualitativ e o r  subjectiv e elements ,  an d 

i t  I S ofte n unclea r  tha t  th e conclusion s asserte d woul d 

hav e bee n reache d b y a  differen t  tea m o f  investiga -

tors ,  eve n ha d the y employe d th e sam e approac h t o 

protoco l  analysis .  Consequently ,  i t  ha s bee n difficul t 

t o compar e an d contras t  conclusion s o f  differen t 

studies ,  an d t o determin e t o wha t  exten t  th e conclu -

sion s o f  an y investigatio n ar e independen t  o f  th e 

metho d o f  protoco l  analysis ,  o r  wha t  aspect s o f  th e 

dat a ar e highlighte d b y eac h metho d o f  analysis . 

O ne approac h t o thes e difficultie s i s t o re-analyz e 

protocol s obtaine d b y on e se t  o f  investigator s usin g 

anothe r  framework .  Thi s pape r  report s on e suc h 

analysis ,  presentin g a  re-analysi s o f  dat a originall y 

collecte d an d analyze d b y Josep h an d Pate l  (1990) . 

It s ai m i s t o determin e th e reproducibilit y o f  thei r 

conclusion s b y re-analyzin g th e ra w dat a wit h inde -

pendentl y constructe d schemes . 

Method 

Subject s 

Josep h an d Patel' s  stud y employe d a  sampl e o f  9 

senio r  physicians ,  al l  associate d wit h th e Facult y o f 

Medicin e a t  McGil l  University ,  4  endocrinologist s an d 

S cardiologists .  Th e clinica l  proble m concerne d th e 
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diagnosi s o f  a n endocrin e disorder ,  s o th e endocrinol -

ogist s wer e considere d a s Hig h Domai n Knowledg e 

( H D K )  subject s an d th e cardiologist s a s L o w Domai n 

Knowledg e ( L D K )  subjects .  Al l  o f  th e subject s wer e 

board-certified ,  practicin g physician s wit h fiv e t o te n 

year s o f  experienc e i n thei r  fields .  Ou r  re-analysi s 

was performe d o n protocol s o f  8  subjects ,  al l  tha t 

wer e mad e available . 

Clinical Problem 

Th e complet e tex t  i s  presente d i n Joseph  &  Pate l 

(1990) .  Th e vignett e wa s organize d int o thre e parts , 

correspondin g t o th e traditiona l  partitio n o f  a  cas e 

presentatio n int o history ,  fmding s fro m th e physica l 

examination ,  an d x-ra y an d laborator y tes t  results . 

Thes e part s wer e furthe r  subdivide d int o 2 5 segment s 

presente d sequentially .  Th e Tirs t  par t  consiste d o f  4 

segment s o f  medica l  history ,  th e nex t  1 4 presente d 

physica l  exa m information ,  an d th e fina l  7  segment s 

include d x-ra y an d laborator y tes t  information . 

Accordin g t o Josep h an d Patel ,  th e accurat e diagnosi s 

of  thi s cas e i s Hashimoto' s hypothyroidis m wit h 

myxedema pre-coma .  Th e diagnosi s ca n b e furthe r 

divide d int o thre e component s o f  increasin g specifici -

ty :  hypothyroidism ,  myxedem a pre-coma ,  an d a n 

autoimmun e conditio n calle d Hashimoto' s thyroiditis . 

Th e cognitiv e tas k i s diagnosis ,  no t  treatmen t  o r 

management .  Th e tim e elapse d durin g th e event s i n 

thi s cas e i s no t  specifie d i n th e vignette ,  bu t  i s proba -

bl y no t  mor e tha n 3  hours . 

Original Procedure 

Al l  subject s wer e individuall y tested .  Th e stimulu s 

materia l  wa s presente d o n a  compute r  monito r  on e 

segment  a t  a  time .  Subject s wer e aske d t o thin k alou d 

afte r  eac h segment ,  verbalizin g abou t  th e rol e an d 

importanc e o f  th e informatio n i n eac h segmen t  m 

reachin g th e correc t  diagnosis .  The y controlle d th e 

rat e o f  presentatio n o f  eac h segmen t  an d ther e wa s n o 

tim e limi t  fo r  thei r  responses .  Transcript s o f  tap e 

recorde d verbalization s provide d th e ra w data . 

Protoco l  analysi s procedure s 

I n prio r  studies ,  w e ha d develope d tw o codin g 

scheme s a s par t  o f  a n investigatio n o f  expert-novic e 

difference s i n clinica l  reasonin g abou t  case s i n a 

medica l  intensiv e car e unit .  O n e focuse d upo n 

proble m solvin g processe s (Kleinmunt z &  Elstein , 

1990) ,  th e othe r  upo n categorie s o f  knowledg e use d i n 

proble m solvin g (Rabinowitz ,  Cottrel l  &  Elstein , 

1990) . 

Th e analysi s o f  proble m solvin g processe s utilize d 

5 constructs :  1 )  formulate s ne w diagnosti c hypothesis ; 

2)  confirm s o r  strengthen s diagnosti c hypothesi s usin g 

ne w fact s o r  findings;  3 )  reject s o r  weaken s diagnosti c 

hypothesi s usm g ne w fact s o r  findings ;  4 )  base s 

inferenc e o n multipl e cues;  an d 5 )  base s inferenc e o n 

singl e cue .  Eac h proces s wa s code d ever y tim e i t 

occurre d i n th e 2 5 segments ,  excep t  tha t  diagnosti c 

formulation s (construc t  #1 )  wer e note d onl y th e first 

tim e the y wer e mentioned ,  a s onl y ne w formulation s 

wer e coded .  T o facilitat e coding ,  specifi c  mclu -

sionar y an d exclusionar y criten a wer e develope d an d 

representativ e example s wer e use d t o defin e furthe r 

th e characteristic s o f  eac h construct .  Score s wer e 

summed fo r  eac h subjec t  withi n an d acros s th e thre e 

sections .  Fo r  th e presen t  study ,  th e codin g schem e 

was revise d b y addin g a  distinctio n betwee n diagnose s 

(mor e specifi c  an d precis e formulations )  an d problem s 

(mor e vagu e an d global) .  Th e diagnosti c hypothese s 

wer e reviewe d b y on e o f  th e author s (PSH )  an d 

classifie d int o diagnose s an d problems .  Th e codin g 

was don e b y a  singl e rate r  (JM) . 

The knowledg e utilizatio n analysi s focuse d o n th e 

categorie s o f  knowledg e use d i n diagnosti c reasonin g 

and o n th e questio n o f  whethe r  difference s m categor y 

utilizatio n ca n distinguis h group s o f  clinicians .  Th e 

protocol s wer e divide d int o umt s consistin g o f  eithe r 

a singl e sentenc e o r  a  sententia l  phras e wit h subjec t 

and object .  N o uni t  wa s longe r  tha n a  sentence ;  som e 

wer e eve n briefer .  Thes e unit s wer e identifie d an d 

the n code d b y a  singl e rate r  ( R M )  utilizin g a  schem e 

designe d t o identif y th e categone s o f  knowledg e an d 

informatio n i n eac h unit .  Fou r  primar y categone s 

wer e employed :  contex t  (persona l  an d socia l  history , 

risk  factors ,  circumstance s o f  acut e onset) ,  finding s 

(relevan t  medica l  histor y an d physica l  'Indings) ,  tests , 

and diagnosis .  Additiona l  "relationa l  .ategorie s wer e 

use d t o identif y unit s i n whic h tw o primar y categone s 

wer e relate d t o eac h other . 

Analysis of Data 

Whil e quantitativ e analyti c method s wer e em -

ployed ,  statistica l  test s o f  significanc e ar e no t  ver y 

useful .  W e hav e chose n t o describ e th e quantitativ e 

fmding s an d t o sugges t  trend s i n th e daU . 

Our  analysi s focusse d upo n 4  centra l  questions . 

For  each ,  w e presen t  initiall y  th e fmding s o f  Josep h 

and Patel ,  an d the n ou r  o w n conclusions ,  notin g 

agreement s an d divergences ,  a s appropriate .  Th e 

question s are : 

1.  Diagnosti c accuracy :  Di d H D K an d L D K 

physician s diffe r  i n diagnosti c accuracy ? 

2.  Timin g an d cours e o f  diagnosti c hypotheses : 

W h en i n th e sequenc e o f  da U presentatio n wer e th e 

correc t  diagnosti c component s generated ? Wer e 

H DK physician s correc t  earlier ? 

694 



3.  Diagnosti c process :  Wha t  ar e th e difference s 

betwee n group s i n diagnosti c process ,  particularl y i n 

generatin g an d testin g alternativ e hypotheses ? D o 

the y diffe r  i n th e numbe r  o f  alternativ e hypothese s 

considered ? D o H D K s an d L D K s diffe r  i n th e 

breadt h o f  th e searc h spac e use d i n seekin g a  solu -

tion ? 

4.  Knowledg e utilization :  Ar e ther e difference s 

betwee n group s i n th e categorie s o f  knowledg e use d 

i n proble m solving ,  particularl y i n relatin g dat a t o 

diagnosti c hypotheses ? 

Results 

Diagnosti c Accurac y 

Josep h an d Pate l  di d no t  provid e an y dat a regard -

in g th e numbe r  o f  clinician s i n eac h grou p w h o 

generate d eac h componen t  o f  th e correc t  diagnosis , 

but  the y reporte d tha t  "thos e L D K subject s w h o 

produce d accurat e diagnosti c component s produce d 

the m late r  tha n di d th e H D K subjects. "  Ou r  analysi s 

shows tha t  th e first  diagnosti c component ,  hypothy -

roidism ,  an d th e secon d diagnosti c component , 

myxedema,  wer e generate d b y al l  clinicians .  Th e 

thir d diagnosti c component ,  Hashimoto' s thyroiditi s 

was generate d b y tw o H D K an d tw o L D K clinicians . 

Diagnosti c accurac y i s no t  a  functio n o f  th e numbe r 

of  hypothese s proposed .  W e conclud e that ,  wit h 

respec t  t o diagnosti c accuracy ,  ther e i s n o meaningfu l 

differenc e betwee n groups . 

Timing and Course of Hypotheses 

The c o m m o n wisdo m abou t  diagnosti c skil l  i s  tha t 

expert s reac h conclusion s mor e rapidl y an d efficientl y 

tha n thos e les s experience d i n a  particula r  domain . 

Josep h an d Patel' s  findings  accor d wit h thi s genera l 

view .  The y reporte d tha t  H D K clinician s generate d 

eac h diagnosti c componen t  earlie r  tha n L D K clini -

cians ,  an d illustrate d thi s conclusio n b y providin g dat a 

fro m on e subjec t  fro m eac h grou p rathe r  tha n b y 

providin g aggregat e dat a fro m all . 

Our  analysi s identifie d th e poin t  i n th e cas e a t 

whic h eac h subjec t  generate d eac h diagnosti c compo -

nent .  Th e conclusion s o f  Josep h an d Pate l  ar e 

affirme d i n broa d outlin e wit h respec t  t o th e first  an d 

thir d diagnosti c component ,  hypothyroidis m an d 

Hashimoto' s thyroiditis ,  althoug h ther e ar e mino r 

difference s i n ou r  analyses .  W e foun d tha t  H D K s 

generate d thes e component s somewha t  earlie r  tha n 

L D Ks (althoug h no t  s o muc h earlie r  a s t o b e clinicall y 

significant) .  However ,  ou r  interpretatio n o f  th e dat a 

regardin g th e secon d diagnosti c component ,  myxede -

ma,  i s quit e different .  T w o H D K clinician s devel -

ope d thi s componen t  ver y earl y (b y segmen t  4) ,  whil e 

tw o di d no t  mentio n i t  (eve n wit h ver y libera l  criteria ) 

unti l  segmen t  8  an d 17 ,  respectively .  Th e L D K 

clinician s al l  generate d thi s aspec t  o f  th e diagnosi s i n 

segment  5  o r  6 .  Thus ,  H D K physician s wer e mor e 

variabl e i n th e timin g o f  thi s diagnosti c componen t 

and ar e no t  necessaril y  earlier ,  althoug h th e la g i s 

clmicall y unimportant .  Bot h group s ten d t o m o v e 

fro m genera l  diagnose s t o mor e specifi c  diagnoses . 

Diagnostic Process 

The cumulativ e su m o f  th e mea n numbe r  o f  n e w 

diagnose s produce d wa s th e dependen t  variabl e Josep h 

and Pate l  use d t o examin e diagnosti c process .  The y 

reporte d tha t  afte r  H D K physician s ha d produce d th e 

accurat e diagnosti c components ,  the y generate d fe w 

ne w diagnosti c hypothese s an d spen t  th e res t  o f  thei r 

tim e confirmin g hypotheses .  The y sporadicall y rule d 

out  som e o f  th e hypothese s generate d earlier ,  an d 

most  ofte n use d th e ne w findings  fro m th e physica l 

examinatio n t o confir m th e diagnosi s an d determin e 

secondar y problems .  I n contrast ,  L D K subject s 

continue d t o generat e ne w diagnosti c hypothese s 

throughou t  th e case .  The y focuse d primaril y o n 

associatin g clinica l  findings  an d tes t  result s wit h ne w 

possibilities .  The y generate d ver y fe w secondar y 

problems ,  an d di d no t  rul e ou t  th e diagnosti c hypothe -

ses tha t  the y ha d generate d earlier ,  eve n whe n th e 

n e w hypothese s wer e contradictor y t o som e o f  th e 

earlie r  ones .  I n general ,  th e H D K subject s narrowe d 

uncertaint y whil e L D K subject s increase d it .  Thei r 

result s impl y tha t  th e H D K subject s "cone d down "  o n 

a diagnosis ,  workin g i n a  progressivel y narrowe r 

proble m space . 

Our  reanalysi s hypothesi s an d proble m generatio n 

foun d tha t  th e numbe r  o f  ne w problem s identifie d 

level s of f  fo r  bot h group s afte r  segmen t  15 .  Th e mea n 

number  o f  ne w diagnosti c hypothese s continue d t o 

clim b slowl y fo r  bot h groups .  Bot h H D K an d L D K 

clinician s considere d simila r  number s o f  ne w diagnos -

ti c hypothese s acros s al l  segments .  I n contras t  t o th e 

vie w o f  Josep h an d Patel ,  thi s analysi s argue s tha t  th e 

tw o group s d o no t  diffe r  quantitativel y i n th e breadt h 

of  th e searc h spac e use d t o see k a  solution . 

Th e diagnosti c reasonin g proces s m a y b e furthe r 

examine d b y referrin g t o measure s o f  hypothesi s 

confirmation ,  disconfirmation ,  an d type s o f  inference . 

Th e mea n numbe r  o f  attempt s t o confir m an d t o rul e 

out  diagnose s wa s th e sam e fo r  bot h groups .  W e 

tabulate d th e number s an d percentage s o f  effort s a t 

hypothesi s confirmatio n tha t  involve d th e correc t 

diagnosti c component s vs .  al l  othe r  formulations . 

H D Ks produce d slightl y mor e instance s o f  confirma -
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tio n o f  th e correc t  components . 

SingleCue and Multiple-Cue Inferences. 

A single-cu e inferenc e relate s a  singl e ite m o f  infor -

matio n t o a  diagnosti c hypothesis ,  i n a n effor t  eithe r 

t o confir m o r  rul e out ;  a  multiple-cu e inferenc e relate s 

tw o o r  mor e cue s t o a  diagnosti c hypothesi s i n a 

semanti c uni t  suc h a s a  sentence .  Th e dat a sho w tha t 

L DK physician s produce d slightl y mor e multiple-cu e 

inference s tha n di d HDKs ,  an d a  lowe r  percenUg e o f 

thi s outpu t  wa s concerne d wit h th e correc t  compo -

nents .  Thi s patter n i s reverse d fo r  single-cu e mfer -

ences :  H D K s produce d mor e suc h processe s an d a 

highe r  percentag e wa s focuse d o n th e correc t  diagnos -

ti c  components .  Thus ,  ther e i s a  consisten t  tren d fo r 

H DK clinician s bu t  thi s tren d i s no t  statisticall y 

significant .  Th e mea n rati o o f  single-cu e t o multiple -

cue inference s wa s 2.6S: 1 fo r  H D K physician s an d 

1.86: 1 fo r  LDKs .  Thes e ratio s sho w a  tren d fo r 

H DK clinician s t o rel y mor e o n single-cu e mferenc e 

and les s o n multiple-cu e inference .  Thes e result s 

migh t  sugges t  tha t  a s th e cas e move s along ,  H D K 

subject s rel y mor e o n direc t  association s fro m dat a t o 

cognitiv e schemat a an d les s o n step-by-ste p aggrega -

tio n o f  findings  t o buil d a  clinica l  pictur e tha n d o th e 

LDKS. 

Knowledge Utilization 

Josep h an d Pate l  foun d tha t  H D K subject s use d 

more relation s t o connec t  importan t  informatio n an d 

ignore d irrelevan t  information .  Th e evidenc e present -

ed i n suppor t  o f  thi s clai m wa s largel y anecdoul . 

The quantiutiv e analysi s o f  knowledg e utilizatio n 

focuse d o n th e ratio s betwee n th e pnmar y categorie s 

of  "Findings "  (Histor y i n par t  1  o f  th e case ,  physica l 

finding s i n par t  2 )  an d "tests "  (Laborator y tes t  da U 

and x-rays ,  i n par t  3 )  an d th e relationa l  categorie s 

Findings-to-DiagnosisJDiagnosis-to-Findmgs,Test-to -

Diagnosis ,  an d Diagnosis-to-Test . 

Bot h group s handl e Par t  1  i n a  fairl y  simila r 

fashion ,  wit h statement s abou t  finding s alon e equal -

lin g th e numbe r  o f  relationa l  statements .  I n part s 2 

and 3 ,  however ,  th e H D K s mov e towar d a  muc h 

more relationa l  mod e o f  discourse ,  consistentl y 

relatin g finding s o r  tes t  result s t o diagnose s muc h 

more tha n d o th e LDKs .  Th e LDKs '  statement s 

typicall y staye d close r  t o th e daU ,  an d relate d the m 

les s ofte n t o th e diagnose s unde r  consideration . 

Thes e measure s provid e a  concis e quantiUtiv e pictur e 

of  informatio n processin g b y H D K an d L D K clini -

cian s an d i n genera l  suppor t  th e result s o f  Josep h an d 

Patel .  A t  th e leve l  o f  a  sentence-by-sentenc e analysi s 

of  th e discours e o f  thes e physicians ,  H D K clinician s 

do relat e th e dat a t o diagnose s mor e tha n d o LDKs . 

Our  analysi s support s Josep h &  Patel' s  conclusion s 

tha t  H D K physician s o n th e averag e use d mor e 

relation s t o connec t  importan t  information ,  bu t  w e 

als o foun d substantia l  within-grou p variation . 

Josep h &  Pate l  reporte d tha t  HDKs concentrate d 

more o n th e correc t  diagnosti c component s whil e 

LDKs wer e mor e concerne d wit h mcorrec t  hypothe -

ses.  W e analyze d th e conten t  o f  th e relationa l  diag -

nosti c statement s mad e b y th e member s o f  eac h grou p 

t o determin e i f  the y referre d t o on e o f  th e thre e 

correc t  diagnosti c component s o f  th e case .  8 2 % o f 

th e HDKs '  diagnosti c relationa l  statement s an d 76 % 

of  th e LDKs '  concerne d on e o r  mor e o f  th e thre e 

diagnosti c components .  Ou r  mterpretatio n i s tha t 

ther e i s probabl y n o meaningfii l  differenc e betwee n 

groups . 

Discussion 

I n thi s paper ,  dat a previousl y reporte d b y anothe r 

grou p o f  investigator s hav e bee n independentl y re -

analyze d b y a  se t  o f  method s fo r  protoco l  analysi s tha t 

ar e quit e differen t  tha n th e technique s the y employed . 

Josep h an d Pate l  ha d studie d tw o smal l  group s o f 

experience d clinician s o n on e endocrinolog y case . 

One grou p wa s quit e exper t  i n th e domai n (Hig h 

Domain Knowledge ,  H D K )  an d th e othe r  wa s no t 

(Lo w Domai n Knowledge) .  The y identifie d severa l 

difference s i n th e reasonin g o f  th e tw o groups . 

Accordin g t o thei r  account ,  H D K clmician s produce d 

th e component s o f  a n accurat e diagnosi s earlie r  tha n 

th e L D K grou p an d wer e als o mor e efficien t  an d 

focused .  H D K clinician s generate d fewe r  ne w 

diagnosti c alternatives ,  spen t  mor e tim e confirmin g 

prio r  hunches ,  use d mor e relation s t o connec t  impor -

tan t  information ,  an d ignore d irrelevan t  mformation . 

We foun d som e trend s i n quantitativ e measure s o f 

diagnosti c reasonin g tha t  ar e partia l  suppor t  fo r  thei r 

overal l  conclusions .  Bot h analyse s agre e tha t  H D K 

physician s relate d dat a t o potentia l  diagnose s mor e 

tha n th e L D K group ,  an d tha t  ther e wa s a  tren d fo r 

H DK physician s t o b e mor e focuse d o n th e correc t 

diagnosti c components .  I t  ca n b e argue d tha t  H D K s 

kno w th e link s betwee n finding s an d diagnoses ,  whil e 

LDKs recogniz e clinica l  abnormalitie s bot h i n th e 

physica l  examinatio n an d laborator y data ,  bu t  d o no t 

have th e linkage s betwee n th e dat a an d diagnose s 

neede d fo r  understandin g an d solvin g difficul t  diag -

nosti c problems . 

On th e othe r  hand ,  som e o f  thei r  conclusion s ar e 

not  supporte d b y ou r  reanalysis .  Specifically ,  w e 

foun d n o importan t  o r  clinicall y meaningfu l  differenc -

es betwee n th e group s i n overal l  accurac y o f  diagno -
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sis ,  spee d o f  accurat e diagnosi s (a s mea.sure d b y th e 

segment  numbe r  a t  whic h eac h componen t  i s  firs t 

mentioned) ,  o r  th e quantitativ e breadt h o f  th e searc h 

spac e ( a measur e o f  diagnosti c  focus) .  W e foun d 

tha t  bot h group s considere d comparabl e number s o f 

ne w diagnosti c hypothese s an d mor e genera l  proble m 

formulations ,  continue d t o generat e a  smal l  bu t 

steadil y increasin g numbe r  o f  diagnosti c alternative s 

as th e proble m unfolded ,  an d wer e ver y simila r  i n 

mean number s o f  effort s a t  hypothesi s confirmatio n o r 

disconfirmation . 
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