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Abstrac t 

Decisions made by physicians in intensive care medicine 
ar e ofte n complex ,  requirin g th e consideratio n o f 
informatio n tha t  ma y b e incomplete ,  ambiguous ,  o r  eve n 
contradictory .  Unde r  condition s o f  complexit y an d 
uncertainty ,  individual s ma y cop e b y usin g simplifyin g 
decisio n strategies .  Th e researc h describe d i n thi s pape r 
examine s th e strategie s use d b y physician s i n copin g wit h 
complexit y i n decisio n making .  Si x  resident s 
(intermediates )  an d thre e specialist s i n intensiv e car e wer e 
eac h presente d wit h 1 2 case s o f  intensiv e car e respirator y 
problem s o f  varyin g level s o f  complexity .  Th e subject s 
wer e aske d t o think-alou d a s the y worke d throug h th e 
problem s an d provide d a  managemen t  an d treatmen t  pla n 
fo r  eac h case .  Th e audiotape d protocol s wer e code d fo r 
key proces s variable s i n decisio n makin g an d proble m 
solving .  Despit e th e incompletenes s an d ambiguit y o f  th e 
informatio n available ,  th e confidenc e o f  physician s i n 
thei r  decisio n makin g wa s consistentl y high .  Th e 
strategie s use d b y intermediate s an d expert s i n dealin g 
wit h th e mor e comple x case s varie d considerably .  Exper t 
physician s wer e foun d t o focu s o n th e assessmen t  o f  th e 
decisio n problem s t o a  greate r  exten t  tha n intermediates . 
Implication s fo r  researc h i n decisio n makin g an d medica l 
cognitio n ar e discussed . 

I n t r oduc t i o n 

Decision making in real-world domains, such as intensive 
car e medicine ,  ofte n involve s makin g comple x decision s 
i n situation s wher e informatio n i s incomplete ,  ambiguou s 
and uncertain .  Problem s encountere d i n suc h domain s ar e 
ofte n ill-define d an d subjec t  t o a  numbe r  o f  real-worl d 
constraints .  Thi s pape r  focuse s o n a  stud y o f  h o w 
intermediat e an d exper t  leve l  physician s dea l  wit h 
complexit y i n decisio n makin g i n th e treatmen t  an d 
management  o f  a  frequentl y encountere d respirator y 
condition .  Diagnosin g an d treatin g thi s condition ,  know n 
as pulmonar y embol ism ,  require s consideratio n o f 
informatio n fro m severa l  source s an d involve s carefu l 
judgmen t  i n weighin g clinica l  evidenc e wit h tes t  results . 
Thi s typ e o f  decisio n proble m i s  typica l  o f  m a n y 
diagnosti c an d treatmen t  plannin g situation s i n medicine . 

Under  condition s o f  hig h tas k complexit y (e.g. ,  i n 
choic e situation s involvin g m a n y alternatives )  o r  tim e 
pressure ,  particula r  simplifyin g strategie s ar e likel y t o b e 
adopte d b y decisio n maker s (Payne ,  Bettma n &  Johnson , 
1993) .  Thes e strategie s ca n b e considere d a s method s fo r 
simplifyin g th e searc h throug h th e decisio n proble m 
space ,  eithe r  b y limitin g th e amoun t  o f  informatio n 
processe d o r  b y makin g processin g o f  tha t  informatio n 
easier .  Relate d researc h i n th e are a o f  medica l  decisio n 
makin g ha s reveale d th e us e o f  varie d strategie s b y 
subject s i n copin g wit h complexit y o f  real-lif e medica l 
situations .  Fo r  example ,  wor k b y Pate l  an d Leproho n 
(1993) ,  involvin g th e analysi s o f  emergenc y decisio n 
makin g o f  nurse s respondin g t o 9-1- 1 emergenc y calls , 
has indicate d tha t  hig h performanc e decisio n makin g wa s 
relate d t o th e decisio n maker' s approac h t o th e evaluatio n 
of  th e whol e emergenc y situation .  Consisten t  wit h thi s 
research ,  fiel d studie s o f  decisio n makin g i n a  numbe r  o f 
naturalisti c setting s ha s indicate d th e importanc e o f 
situatio n assessmen t  i n exper t  decisio n makin g (Klei n 
1993) . 

Researc h i n medica l  decisio n makin g ha s typicall y 
examine d decisio n makin g fro m a  differen t  vantag e poin t 
tha n researc h i n th e are a o f  medica l  proble m solving . 
Althoug h conceptuall y similar ,  proble m solvin g an d 
decisio n makin g hav e traditionall y bee n studie d usin g 
differen t  researc h paradigms .  A  considerabl e bod y o f 
researc h findings  ha s accumulate d i n th e cognitiv e stud y 
of  medica l  reasonin g an d proble m solvin g (Pate l  & 
Groen ,  1991) .  Studie s hav e indicate d tha t  physician s us e a 
variet y o f  strategie s i n dealin g wit h uncertai n an d ill -
structure d medica l  problem s (Patel ,  Aroch a &  Kaufman , 
1994) .  I n solvin g diagnosti c problems ,  exper t  physician s 
hav e bee n show n t o b e capabl e o f  focusin g o n smal l  set s 
of  relate d hypothese s an d ar e abl e t o us e efficien t 
discriminatio n strategie s fo r  distinguishin g relevan t  fro m 
irrelevan t  informatio n i n diagnosti c reasonin g (Pate l  & 
Kushniruk ,  1992) .  Th e exten t  t o whic h suc h researc h 
findings,  emergin g fro m th e stud y o f  proble m solving ,  ca n 
be extende d t o medica l  decisio n makin g remain s t o b e 
mor e full y explored . 

Recently ,  n e w methodologica l  perspective s hav e 
emerge d fro m whic h t o vie w researc h i n decisio n making . 
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A variet y o f  observationa l  fiel d studie s hav e appeare d i n 
th e stud y o f  comple x decisio n makin g (e.g .  Klei n an d 
Calderwood' s stud y o f  firefighters,  1991) .  However ,  ther e 
i s als o th e nee d t o furthe r  develo p laborator y studie s tha t 
ar e sensitiv e t o th e complexit y o f  real-worl d decisio n 
makin g task s an d tha t  ar e a t  th e sam e tim e experimentall y 
rigorous .  Suc h researc h need s t o tak e int o accoun t  th e 
varie d context s an d complexit y o f  decisio n tasks ,  a s wel l 
as th e leve l  o f  expertis e an d knowledg e o f  th e decisio n 
makers .  Th e approac h take n i n th e researc h describe d i n 
thi s pape r  extend s th e "expertis e approach" ,  fro m th e 
stud y o f  huma n proble m solvin g an d reasonin g (Ericsso n 
& Smith ,  1991 )  t o th e domai n o f  comple x medica l 
decisio n making .  Th e researc h involve s th e us e o f  realisti c 
task s an d subject s wit h varie d domai n expertise ,  withi n a 
controlle d experimenta l  design . 

Th e purpos e o f  thi s pape r  i s threefold :  1 )  t o determin e 
h o w intermediat e an d exper t  physician s mak e decision s i n 
dealin g wit h comple x tasks ,  2 )  t o determin e wha t  typ e o f 
strategie s ar e employe d a s th e degre e o f  tas k complexit y 
changes ,  an d 3 )  t o determin e th e exten t  t o whic h findings 
fro m thi s stud y ar e consisten t  wit h existin g theorie s o f 
decisio n making ,  problem-solving ,  an d expertise . 

M e t h o d o l o g y 

In this study, written case descriptions were presented to 
subject s o f  tw o level s o f  expertis e 6  intensiv e car e 
resident s (intermediates )  i n trainin g i n a  surgica l  intensiv e 
car e unit ,  an d 3  intensiv e car e specialist s (experts) . 

Preliminar y observationa l  analysi s (Kushniruk ,  1995 ) 
involve d examinin g th e type s o f  informatio n tha t  ar e 
critica l  i n decisio n makin g relate d t o intensiv e car e 
respirator y problems .  Thi s wor k indicate d tha t  lun g sca n 
evidenc e an d clinica l  evidenc e ar e tw o factor s tha t  ar e 
essentia l  i n diagnosin g a  conditio n know n a s pulmonar y 
embolism .  Th e cas e description s use d i n th e stud y wer e 
designe d t o systematicall y var y th e level s o f  tw o critica l 
type s o f  evidence :  (1 )  lun g sca n evidenc e fo r  th e presenc e 
of  pulmonar y embolis m (characterize d b y thre e levels : 
low ,  intermediat e an d hig h probabilit y  o f  pulmonar y 
embolism )  an d (2 )  clinica l  evidenc e fo r  th e presenc e o f 
pulmonar y embolis m (tw o levels :  lo w an d high) .  Thus ,  i n 
th e experimenta l  design ,  ther e wer e si x type s o f  cases ,  on e 
fo r  eac h combinatio n o f  th e thre e commonl y encountere d 
level s o f  lun g sca n evidenc e an d tw o clinica l  evidenc e 
level s considere d b y physicians : 

Case Type Probability Lung Scan Clinical Evidence 
1 L o w L o w 
2 L o w Hig h 
3 Intermediat e L o w 
4 Intermediat e Hig h 
5 Hig h L o w 
6 Hig h Hig h 

Pulmonary embolism, a condition which can result in 
bloo d clot s i n lungs ,  i s mos t  readil y identifie d b y a 
combinatio n o f  a  hig h probabilit y  lun g sca n i n 

conjunctio n wit h hig h clinica l  evidence .  O n th e othe r 
hand ,  a  lo w probabilit y  lun g sca n i n conjunctio n wit h lo w 
clinica l  evidence ,  essentiall y  rule s ou t  thi s condition . 
Comple x conditions ,  i.e .  decisio n situation s tha t  ar e 
ambiguous ,  requirin g th e carefu l  consideratio n o f 
comple x qualitativ e data ,  occu r  wit h th e remainin g 
combination s (e.g .  a n intermediat e probabilit y  lun g sca n 
i n conjunctio n wit h lo w clinica l  evidence) .  T w o cas e 
description s wer e designe d fo r  eac h o f  th e 6  cas e types , 
and therefor e 1 2 case s i n tota l  wer e designed . 

As a n example ,  on e o f  th e case s i s give n below .  I n thi s 
cas e (cas e typ e 6) ,  th e V / Q lun g sca n indicate s a  hig h 
probabilit y  o f  a  pulmonar y embolis m (a s indicate d i n th e 
las t  statemen t  i n th e case) ,  couple d wit h hig h clinica l 
evidenc e o f  pulmonar y embolis m (e.g .  fro m th e patient' s 
history ,  physica l  exam ,  an d la b results) : 

A 72 year old lady, previously well, sustained a fractured 
femu r  whe n sh e fel l  of f  a  kitche n stool .  Sh e wa s maintaine d 
i n Buck' s tractio n fo r  si x day s a t  whic h tim e sh e underwen t 
a femora l  rodding .  I n th e recover y room ,  difficult y wa s 
encountere d maintainin g he r  oxygenatio n an d continue d 
mechanica l  suppor t  wa s required .  Th e nurs e note d ther e 
wer e larg e amount s o f  bloo d staine d sputu m bein g 
suctione d fro m th e E T tube .  O n examinatio n sh e wa s 
unresponsive .  Puls e 100 ;  B P 110/70 ;  Temperatur e 39. 1 C . 
The incisio n wa s clea n an d ther e wa s n o evidenc e o f 
bleeding .  Ther e wer e n o retina l  o r  subligua l  hemorrhag e 
and n o petechiae .  O n auscultatio n breat h sound s wer e 
diminishe d o n th e lef t  an d ther e wa s dependen t  dullnes s t o 
percussion .  E K G showe d righ t  axi s deviation .  H B 8 ;  W B C 
18,000 .  Ches t  X-ra y showe d multipl e infdtrate s o n th e lef t 
and a  smal l  effusion .  A  pleura l  ta p resulte d i n th e aspiratio n 
of  40 0 c c o f  blood-staine d serou s fluid.  F I  10 2 100% ;  P0 2 
85;  P C 0 2 38 ;  V/ Q sca n showe d multipl e area s o f  mismatc h 
wit h a  hig h probabilit y  o f  embolus . 

During the experimental sessions, each subject was 
presente d wit h th e cases ,  on e afte r  th e other .  Th e case s 
wer e initiall y  ordere d randomly .  Eac h subjec t  wa s aske d 
to :  (1 )  rea d th e cas e an d thin k alou d a s the y decide d o n a 
cours e o f  actio n t o b e take n i n dealin g wit h tha t  cas e (i.e . 
provid e th e therapeuti c an d managemen t  plan) ,  (2 ) 
indicat e whethe r  the y woul d trea t  wit h th e informatio n 
give n (an d i f  not ,  wha t  informatio n woul d b e needed) ,  (3 ) 
sugges t  a  differentia l  diagnosi s fo r  th e case ,  an d (4 ) 
indicat e h o w likel y the y thin k thei r  diagnosi s i s correct . 
I n addition ,  fo r  eac h case ,  subject s wer e requeste d t o 
indicat e h o w confiden t  the y wer e i n thei r  judgmen t  o n 
ho w t o procee d wit h th e case ,  o n a  7  poin t  scale ,  rangin g 
fro m ver y unconfiden t  (1 )  t o highl y confiden t  (7) . 

Data Analysis 

The verbal protocols of the subjects were transcribed and 
code d fo r  ke y aspect s o f  clinica l  decisio n makin g an d 
proble m solving .  Fo r  th e presen t  study ,  a  schem e fo r 
codin g th e subjects '  protocol s wa s devised .  Th e schem e 
include s categorie s fo r  codin g proble m solvin g an d 
reasonin g strategie s used ,  includin g generatio n an d testin g 
of  diagnosti c hypothese s (Pate l  &  Groen ,  1986 ; 
Hassebroc k &  Prietula ,  1992) .  I n addition ,  th e analysi s 
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C o d i n g S c h e m e 

Decisio n Processe s 

Reasonin g 

Asses s Situatio n 

Compar e Alternative s 

Choos e Investigatio n 

Choos e Treatmen t 

Choos e Othe r  Actio n 

Reconside r  Choic e 

Review Data 

Interpret/Evaluat e Dat a 

For m Goa l 

Conside r  Hypothesi s 

Suppor t  Hypothesi s 

Confir m Hypothesi s 

Rul e Ou t  Hypothesi s 

Conside r  Alternativ e Hypothesi s 

Figur e 1 :  Codin g Schem e 

include d codin g fo r  critica l  aspect s o f  decisio n making . 
An importan t  aspec t  o f  th e codin g schem e wa s th e 
inclusio n o f  categorie s fo r  evaluatin g th e subjects ' 
situatio n assessment ,  define d a s processe s involve d i n th e 
identificatio n an d clarificatio n o f  th e stat e o f  th e decisio n 
proble m (Klei n &  Calderwood ,  1991) . 

Categorie s relate d t o decisio n makin g wer e modifie d 
fro m thos e use d b y Kuipers ,  Moskowitz ,  an d Kassire r 
(1988) .  Th e mai n categorie s include d i n th e codin g 
scheme applie d b y th e experimenter s ar e give n i n Figur e 1 
(complet e description s o f  th e criteri a fo r  codin g fo r  eac h 
categor y ar e provide d i n Kushniruk ,  1995) . 

I n additio n t o codin g eac h protoco l  fo r  aspect s o f 
decisio n makin g an d proble m solving ,  eac h protoco l  wa s 
characterize d accordin g t o th e strategie s use d b y subjects . 
A decisio n rul e wa s firs t  identifie d fo r  eac h protocol , 
base d o n th e cours e o f  actio n suggeste d b y th e subject s fo r 

th e si x cas e types .  Mor e genera l  strategie s wer e als o 
identified ,  usin g an  approac h base d o n tha t  describe d b y 
Elstein ,  Holzman ,  Belzer ,  an d Elli s  (1992 )  wher e 
strategie s c o m m o n t o group s o f  subject s wer e identified . 

Results 

The results described below, deal with three areas: (1) 
codin g o f  th e protocol s (2 )  determinatio n o f  rule s an d 
strategie s use d b y subjects ,  an d (3 )  subjectiv e confidence . 

Decision Making and Reasoning 

The results from the analysis of coded protocols are 
summarize d i n Tabl e 1 ,  whic h give s th e percentag e o f 
tota l  segment s code d fo r  eac h aspec t  o f  decisio n makin g 

Tabl e 1 :  Frequenc y an d percentag e o f  code d segment s o f  verba l  protocol s 
Code 

Asses s Situatio n 
Compare Alternative s (concurrently ) 
Choose Investigatio n 
Choose Treatmen t 
Choose othe r  actio n 
Reconside r  choic e 
Revie w dat a 
Interpret/evaluat e dat a 
For m goa l 
Conside r  hypothesi s 
Suppor t  hypothesi s 
Confir m hypothesi s 
Rul e ou t  hypothesi s 
Conside r  alternativ e hypothesi s 

Intermediate s 
Frequenc v 

82 
9 

64 
139 

12 
9 

113 
93 
26 
139 
59 
3 

12 
24 

Percentag e 
10. 5 
1.2 
8.2 

17. 8 
1.5 
1.1 

14. 5 
11. 9 
3.3 

17. 8 
7.6 

.4 
1.5 
3.1 

Expert s 
Frequenc v Percentag e 

171 
5 

20 
38 
5 

12 
56 
40 
20 
76 
15 
4 
6 

17 

35. 5 
1 
4. 2 
7.8 
1 
2.5 

11. 6 
8.3 
4. 2 

15. 8 
3.1 
.8 

1.2 
3.5 
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and reasonin g i n th e codin g scheme .  Th e percentage s ar c 
liste d fo r  bot h intermediat e an d exper t  subjects .  Th e mos t 
notabl e differenc e betwee n expert s an d intermediate s wa s 
i n th e categor y o f  situatio n assessment ,  wit h exper t 
protocol s containin g a  greate r  percentag e o f  segment s 
dealin g wit h thi s aspec t  o f  decisio n making . 

An excerp t  fro m a n intermediat e subject' s thin k alou d 
protoco l  fo r  on e o f  th e case s i s provide d belo w (code s ar e 
i n boldface) .  Thi s cas e consiste d o f  a  descriptio n o f  a 
patien t  wit h a  hig h probabilit y  lun g sca n i n conjunctio n 
wit h hig h clinica l  evidenc e o f  pulmonar y embolism : 

Uhm, my impression is 
tha t  sh e wasn' t  give n an y therapeuti c subcutaneou s 
hepari n D V T 
anythin g lik e tha t 
so uhm ,  sh e i s a  hig h ris k cas e fo r  pulmonar y 
embolus . 

C O N S I D ER H Y P O T H E S I S :  Pulmonar y 
embolis m 

So I  woul d definitel y star t  uhm ,  o n hepari n 
becaus e sh e seem s t o b e ver y sic k 

C H O O SE T R E A T M E N T:  hepari n 

In contrast, a portion of an expert's subject's protocol for 
th e sam e cas e i s give n below : 

Uh, I'd want further history, 
specifically ,  uhm ,  startin g wit h th e acut e event , 

A S S E SS S I T U A T I O N 
uh,  i t  mentione d tha t  i n th e recover y roo m difficult y 
was encountere d maintainin g he r  oxygenation . 

REVIEW DAT A 
I' d lik e t o kno w whethe r  ther e wa s an y problem s 
intraoperatively . 
Uh,  specificall y wit h oxygenatio n 
and/o r  hemodynamics . 
I n addition ,  I' d wan t  t o kno w whethe r  ther e wa s an y 
difficult y intubatin g th e patien t 
fo r  th e operatin g roo m itsel f 

A S S E SS S I T U A T I O N 

In comparison to intermediate subjects, the expert subjects 
tende d t o stres s th e evaluatio n o f  situationa l  aspect s o f  th e 
cases .  Thi s i s  reflecte d b y th e greate r  percentag e o f 
segment s code d fo r  situatio n assessmen t  fo r  exper t 
physician s (se e Tabl e 1) . 

Decision Strategies 

The decision rules used by the physicians for each of the 
si x type s o f  case s ar e presente d i n Tabl e 2 .  Fo r  eac h typ e 
of  case ,  th e tabl e give s th e outcome s o f  th e physician' s 
management  decision ,  a s wel l  a s th e numbe r  an d 
percentage s o f  case s wher e tha t  treatmen t  pla n wa s 
recommended .  A s ca n b e seen ,  fo r  case s representin g lo w 
probabilit y  lun g sca n i n conjunctio n wit h lo w clinica l 
evidence ,  an d fo r  case s consistin g o f  hig h probabilit y 
lun g sca n i n conjunctio n wit h hig h clinica l  evidence , 
decisio n makin g wa s consisten t  acros s al l  physician s (e.g . 

5 
3 
7 

28 
17 
39 

3 
4 
6 

17 
22 
33 

al l  physician s recommende d th e sam e cours e o f  actio n i n 
al l  o f  th e 1 8 case s presente d tha t  wer e lo w probabilit y 
lun g sca n i n conjunctio n wit h lo w clinica l  evidence) .  I n 
contrast ,  fo r  case s involvin g th e othe r  combination s o f 
clinica l  an d lun g sca n evidence ,  th e decision s varie d 
considerably . 

Table 2: Number and percent of subject-generated 
protocol s describe d b y decisio n rule s 

(groupe d b y cas e typ e 1  -6 ) 

Number Percent 
1.  I f  lo w probabilit y  lun g sca n 
+ lo w clinica l  evidenc e 
a.  D o no t  trea t  fo r  P E 1 8 10 0 

2. If low probability lung scan 
+ hig h clinica l  evidenc e 
a.  D o no t  trea t  fo r  P E (rul e ou t  PE ) 
b.  Trea t  fo r  P E immediatel y 
c.  I f  pendin g investigation s ar e 
positiv e the n trea t  fo r  P E 
d.  Defe r  decisio n -  asses s furthe r  3  1 7 

3. If intermediate probability lung 
sca n +  lo w clinica l  evidenc e 
a.  D o no t  trea t  fo r  P E (rul e ou t  PE ) 
b.  Trea t  fo r  P E immediatel y 
c.  I f  pendin g investigation s ar e 

positiv e the n trea t  fo r  P E 
d.  Defe r  decisio n -  asses s furthe r  5  2 8 

4. If intermediate probability lung 
sca n +  hig h clinica l  evidenc e 
a.  D o no t  trea t  fo r  P E (rul e ou t  PE ) 
b.  Trea t  fo r  P E immediatel y 
c.  I f  pendin g investigation s ar e 

positiv e the n trea t  fo r  P E 
d.  Defe r  decisio n -  asses s furthe r  2  1 1 

5. If high probability lung scan 
+ lo w clinica l  evidenc e 
a.  D o no t  U-ea t  fo r  P E (rul e ou t  PE ) 
b.  Trea t  fo r  P E immediatel y 
c.  I f  pendin g investigation s ar e 

positiv e the n trea t  fo r  P E 
d.  Defe r  decisio n -  asses s furthe r  4  2 2 

6.1f high probability lung scan 
+ hig h clinica l  evidenc e 
a.  Trea t  fo r  P E immediatel y 1 8 10 0 

PE = pulmonary embolism 

Tabl e 3  provide s commonl y applie d globa l  strategie s 
use d b y subject s i n dealin g wit h th e comple x cases ,  wher e 
th e leve l  o f  lun g sca n evidenc e differe d fro m th e leve l  o f 
clinica l  evidence .  Thes e mor e globa l  decisio n strategie s 
wer e derive d b y notin g tha t  ther e wer e fou r  approache s 

3 
9 
4 

17 
50 
22 

7 
4 
3 

39 
22 
17 
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Tabl e 3 :  Higher-orde r  strategie s derive d fro m physicians '  decision s 
i n respondin g t o th e comple x cas e vignette s (case s typ e 2  -5 ) 

Strateg y 

Strateg y 1 :  Focu s o n lun g sca n 

Strategy 2: Focus on clinical evidence 

Strategy 3: Focus on risk factors 

Strategy 4: Stabilize & defer decision 

11 

1 

5 

1 

1 

12 

1 

6 

0 

1 

13 

6 

2 

0 

0 

Subĵ gt s 

14 

1 

6 

0 

1 

15 

6 

2 

1 

0 

16 

5 

3 

0 

0 

El 

1 

1 

0 

6 

E2 

2 

1 

1 

4 

E3 

1 

2 

1 

4 

I  =  Intermediat e E  =  Exper t 

c o m m on t o group s o f  subjects .  Th e majorit y o f  th e 
intermediat e physician' s decisio n makin g coul d b e 
describe d b y thre e o f  th e fou r  strategie s liste d i n th e table ; 
tha t  i s  b y focusin g o n lun g sca n evidence ,  clinica l 
evidenc e o r  ris k factors .  I n contrast ,  a  strateg y use d b y 
exper t  subject s involve d th e deferra l  o f  a n immediat e 
treatmen t  decision ,  pendin g th e result s o f  a  furthe r 
assessmen t  o f  th e decisio n situatio n (i.e .  result s o f  test s 
and investigations) . 

Confidence in Decision Making 

The means for the physician's ratings of confidence (on a 
scal e fro m 1  t o 7 )  i n thei r  decisio n making ,  fo r  eac h o f 
th e si x type s o f  cas e vignettes ,  ar e give n i n tabl e 4 .  Th e 
confidenc e i n th e subjects '  judgment s o f  thei r  decisio n 
makin g wa s consistentl y high . 

Discussion 

An important finding of research in human decision 
makin g i s tha t  individual s us e a  variet y o f  choic e 
strategie s (Payne ,  Bettman ,  &  Johnson ,  1993) .  I n th e 
presen t  stud y decisio n makin g b y physician s wa s 
examine d i n orde r  t o determin e h o w the y cop e whe n 
face d wit h complexit y i n decisio n problems .  I n th e stud y 
thi s complexit y wa s represente d i n cas e description s b y 
varie d level s o f  clinica l  an d lun g sca n evidence .  Fro m a 
theoretica l  perspective ,  strategie s ca n b e considere d a s 

method s fo r  simplifyin g th e searc h throug h th e decisio n 
proble m space .  Differen t  type s o f  strategie s wer e foun d t o 
be employe d b y expert s an d intermediate s i n situation s 
involvin g th e comple x consideratio n o f  variou s source s o f 
evidence .  Intermediat e subject s wer e foun d t o focu s o n 
selecte d aspect s o f  evidenc e presented .  I n contrast ,  exper t 
physician s tende d t o defe r  decisio n making ,  i f  possible , 
pendin g furthe r  informatio n (i.e .  i f  th e patien t  ca n b e 
stabilized) .  Althoug h al l  subject s rate d thei r  confidenc e i n 
decisio n makin g a s consistentl y high ,  th e result s indicate d 
tha t  wit h comple x cases ,  a  variet y o f  differen t  decision s 
wer e m a d e b y physicians .  Unde r  emergenc y conditions , 
ther e m a y b e a  nee d fo r  decisio n maker s t o fee l  confiden t 
enoug h t o b e abl e t o act ,  a s lac k o f  confidenc e i n 
emergenc y decisio n makin g coul d lea d t o potentiall y 
disastrou s indecisivenes s (Baumann ,  Debe r  &  Thompson , 
1991) .  Furthermore ,  th e us e o f  simplifyin g strategie s i n 
suc h domain s could ,  i n m a n y case s b e a n adaptiv e 
response ,  ensurin g tha t  decisio n maker s d o no t  becom e 
overwhelme d b y th e amoun t  an d complexit y o f  dat a t o b e 
processed . 

Researc h i n th e stud y o f  expertis e i n medica l  reasonin g 
has show n tha t  ther e ar e basi c difference s i n th e 
approache s take n i n proble m solvin g b y physician s o f 
differin g level s o f  expertis e (Patel ,  Arocha ,  &  Kaufman , 
1993) .  Consisten t  wit h thes e finding s i n th e area s o f 
medica l  problem s solving ,  th e presen t  stud y indicate d tha t 
intermediat e an d exper t  subject s approache d th e decisio n 
problem s i n a  differen t  manner .  Simila r  t o researc h 

Tabl e 4 :  Confidenc e rating s o f  intermediat e an d exper t  leve l  physicians , 
fo r  eac h o f  6  type s o f  cas e vignette s (o n a  scal e fro m 1-7 ) 

Mean confidence in judgment Conditio n 

Lun g Sca n 

Low 
Low 

Intermediat e 
Intermediat e 

Hig h 
Hig h 

Clinica l  Evidenc e 

Low 
Hig h 
Low 
Hig h 
Low 
Hig h 

Intermediate s 

5.7 8 
5.7 8 
5.3 5 
5.6 4 
5.9 2 
6.2 1 

Expert s 

5.6 3 
5.8 8 
5.5 0 
6.0 0 
5.3 5 
6.0 0 
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finding s fro m studie s involvin g th e observationa l  analysi s 
of  real-worl d decisio n makin g situations ,  includin g 
emergenc y nursin g (Pate l  &  Leprohon ,  1993) ,  i t  wa s 
foun d tha t  exper t  subject s focuse d o n developin g a  bette r 
assessmen t  o f  th e decisio n proble m a s a  whole .  Accordin g 
t o Klei n an d Calderwood' s (1993 )  mode l  o f  exper t 
decisio n making ,  expert s proces s decisio n task s b y 
comparin g the m t o previou s experiences .  I n orde r  t o 
matc h t o thei r  knowledg e bas e o f  previou s cases ,  accurat e 
assessmen t  o f  th e curren t  situatio n i s critical .  Fro m th e 
analysi s o f  th e protocol s i t  wa s als o determine d tha t  rarel y 
di d eithe r  intermediate s o r  expert s compar e choic e 
alternative s simultaneously .  Thi s finding,  fro m controlle d 
laborator y research ,  i s als o consisten t  wit h result s fro m 
naturalisti c settings ,  indicatin g tha t  i n tim e limite d an d 
comple x situations ,  expert s ten d t o evaluat e choic e 
alternative s seriall y  (Klei n &  Calderwood ,  1991) . 

Fro m th e protocols ,  th e proble m solvin g natur e o f  th e 
decisio n makers '  approac h wa s readil y apparent . 
Intersperse d betwee n consideratio n o f  choice s regardin g 
aspect s o f  therapy ,  subject s spen t  a  grea t  dea l  o f  tim e i n 
considerin g diagnosti c hypothese s i n developin g 
explanation s o f  th e patient' s underlyin g problem ,  a s 
evidence d b y th e percentag e o f  code d segment s relate d t o 
consideratio n o f  hypotheses .  I n th e presen t  study ,  th e 
natur e o f  th e decisio n problem s presente d t o subject s wer e 
ill-defined ,  a s i s th e cas e i n muc h decisio n makin g i n real -
worl d situations .  Unde r  suc h tas k conditions ,  i t  woul d 
see m reasonabl e tha t  ther e woul d b e a  clos e relationshi p 
betwee n wha t  ha s traditionall y bee n considere d proble m 
solvin g an d decisio n makin g processes .  I n contras t  t o th e 
use o f  experimenta l  task s wher e th e option s ar e presente d 
t o subjects ,  i n th e presen t  study ,  proble m solvin g 
processe s ha d t o b e invoke d i n orde r  t o narro w th e 
decisio n proble m space .  Thu s operation s suc h a s goa l 
formation ,  hypothesi s testin g an d diagnosti c reasonin g 
wer e foun d t o b e closel y relate d t o th e generatio n o f 
decisio n option s an d selectio n o f  alternativ e actions . 

I n thi s study ,  th e "expertis e approach" ,  involvin g th e 
us e o f  realisti c task s an d experience d subjects ,  i n a 
controlle d experimenta l  setting ,  wa s employe d an d th e 
findings  wer e foun d t o b e compatibl e wit h thos e emergin g 
fro m bot h researc h i n medica l  proble m solvin g an d 
naturalisti c decisio n research .  Importan t  link s ar e bein g 
forge d betwee n researc h i n decisio n makin g an d wor k i n 
relate d area s suc h a s huma n proble m solvin g an d huma n 
expertise .  A  convergenc e o f  bot h methodologica l 
approache s an d theoretica l  framework s show s grea t 
promis e fo r  increasin g ou r  understandin g o f  th e 
complexitie s involve d i n decisio n making . 
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