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The Role of Physicians’ First Impressions 
in the Diagnosis of Possible Cancers 

without Alarm Symptoms
Olga Kostopoulou, PhD, Miroslav Sirota, PhD, Thomas Round, MBBS, 

Shyamalee Samaranayaka, MD, Brendan C. Delaney, MD

Background. First impressions are thought to exert a dis­
proportionate influence on subsequent judgments; how­
ever, their role in medical diagnosis has not been 
systematically studied. We aimed to elicit and measure 
the association between first impressions and subsequent 
diagnoses in common presentations with subtle indica­
tions of cancer. Methods. Ninety UK family physicians 
conducted interactive simulated consultations online, 
while on the phone with a researcher. They saw 6 patient 
cases, 3 of which could be cancers. Each cancer case 
included 2 consultations, whereby each patient consulted 
again with nonimproving and some new symptoms. After 
reading an introduction (patient description and present­
ing problem), physicians could request more information, 
which the researcher displayed online. In 2 o f the possible 
cancers, physicians thought aloud. Two raters coded inde­
pendently the physicians' first utterances (after reading 
the introduction but before requesting more information) 
as either acknowledging the possibility o f cancer or not.

We measured the association o f these first impressions 
with the final diagnoses and management decisions. Re­
sults. The raters coded 297 verbalizations with high inter- 
rater agreement (Kappa =  0.89). When the possibility of 
cancer was initially verbalized, the odds of subsequently 
diagnosing it were on average 5 times higher (odds ratio 
4.90 [95% Cl 2.72 to 8.84], P < 0.001), while the odds of 
appropriate referral doubled (OR 1.98 [1.10 to 3.57], P =
0.002). The number o f cancer-related questions physicians 
asked mediated the relationship between first impressions 
and subsequent diagnosis, explaining 29% of the total 
effect. Conclusion. We measured a strong association 
between family physicians' first diagnostic impressions 
and subsequent diagnoses and decisions. We suggest 
that interventions to influence and support the diagnostic 
process should target its early stage of hypothesis genera­
tion. Key words; family medicine; provider decision mak­
ing; cognitive psychology; heuristics and biases. (Med 
Decis Making 2017;37:9-16)

It is a characteristic of human judgment to formu­
late hypotheses quickly.1 Research in  social and 

cognitive psychology has found a disproportionate 
influence of early hypotheses on final judgments.2-6
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This has been attributed to the working inemory 
being less loaded at the start of a judgment task; 
therefore, initial information receives more attention 
and is better encoded.3 Early impressions can be 
maintained and carried through to the final judgment 
via biased information search7 and/or biased infor­
mation processing.8 Physicians, too, have been found 
to generate hypotheses in the first few seconds of the 
clinical encounter and with little informatibn.9 Phy­
sicians’ self-reports suggest an association between
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these early hypotheses and subsequent diagnosis.1011 
Nevertheless, this association has not been systemat­
ically studied and measured in practicing physicians’ 
diagnostic judgments.

We aimed to elicit and measure this association in 
situations of known diagnostic difficulty, namely, 
that of family physicians diagnosing common presen­
tations with subtle indications of cancer. Family 
physicians are tasked with the diagnosis of poten­
tially serious but as yet undifferentiated problems. 
Diagnosing cancer is inherently difficult: fewer than 
half of all cancer patients present with so-called 
“alarm symptoms” or “red flags,”12-14 which are, 
supposedly characteristic features of cancer. Most 
such symptoms have generally low positive predic­
tive values.15 Diagnostic delays in cancer can lead 
to significant patient harm, as the disease can become 
less treatable with time. Retrospective studies of diag­
nostic errors, using record screening and analysis of 
case reports,16 as well as analyses of medicolegal 
cases, have highlighted cancers as being a common 
diagnostic problem that may lead to error. Using short 
vignettes, 1 study found that family physicians gener­
ated common diagnoses first, before they generated 
more serious and less common possibilities.18 We 
expect that these initial judgments will exert dispro­
portionate influence on final diagnoses, especially in 
the absence of strongly diagnostic information.

METHODS

Materials

We conducted evidence reviews in relation to 
symptoms and signs of colorectal cancer, lung cancer, 
and myeloma. On the basis of these, we constructed 3 
patient cases in which cancer was a possible diagno­
sis and included sufficient detail so that they could 
be employed in an interactive simulated consultation 
(example in the supplemental appendix). We also 
used 3 cases from a previous study: a man with typi­
cal symptoms of gout, a small child with typical 
asthma symptoms, and another small child with 
fever.19 These were employed as decoys to prevent 
participants from forming an impression that all con­
sultations were about possible cancers but also as 
practice cases to get participants used to the method­
ology. Only data from the cancer consultations were 
analyzed and are presented.

The patients in the cancer cases were older than 60 
y and presented with 1 main, persistent symptom: 
constipation for 1 mo (colorectal cancer case), cough
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for 6 wk (lung cancer case), and back pain for more 
than 2 mo (myeloma case). The symptom could be 
explained by a more common, preexisting diagnosis: 
irritable bowel syndrome (colorectal cancer case), 
exacerbation of chronic obstructive pulmonary dis­
ease (lung cancer case), and mechanical back pain 
(myeloma case). There were no “alarm symptoms,” 
such as rectal bleeding, hemoptysis, or severe weight 
loss. All cancer patients (as well as 1 decoy patient) 
consulted twice. The second consultation was 
described to take place either 2 wk (colorectal and 
lung cases) or 6 wk after the first consultation (mye­
loma case). At the second consultation, the main 
symptom (cough, constipation, back pain) had not 
improved despite any treatment prescribed at the first 
consultation. The patients reported new symptoms, 
such as increased fatigue and breathlessness, and the 
results of some investigations (if ordered) could sug­
gest an abnormality (e.g., slight anemia and inflamma­
tion). The lack of improvement in the patients’ main 
symptom, the additional symptoms, and the abnormal 
test results constitute information that is incompatible 
with the more common competing diagnoses and war­
rant referral to specialist or referral for specialist inves­
tigations (e.g., colonoscopy, computed tomography 
[CT] scan).

M ethodologies

We used 2 process-tracing methodologies: active 
information search20 and think aloud.21'22 Active 
information search involves participants requesting 
information in a step-by-step fashion, as they see fit, 
rather than being presented with the information all 
at once or in a sequence determined by the researcher. 
The methodology is well suited for the study of 
medical diagnosis, which is interactive and involves 
a stepwise search for information. The think aloud 
methodology allows researchers some access to covert 
thinking processes, such as hypotheses, assumptions, 
and inferences.

Procedure

Data collection took place remotely over the 
Internet, using a Web tool designed specifically for 
the study. Participants were on the phone with 
a researcher (M.S.), who operated the site and guided 
them through the task during a single session. All par­
ticipants followed the same sequence and consulted 
with all the patients (Figure 1). The presentation 
order of the noncancer patients was fixed, while 
the presentation order of the cancer patients was
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Figure 1 The sequence followed by all participants in the study. 
The presentation order o f the cancer patients was randomized, 
while that o f the decoy patients was fixed.

randomized per participant. Participants were asked 
to think aloud while diagnosing the last 2 cancer 
patients that they encountered, while the first cancer 
patient was used as silent control.

At the start of each consultation, all participants 
read the same initial information about the patient: 
a short description and the presenting problem (Fig­
ure 2). They could then request more information in 
relation to history, physical examination, and inves­
tigations (that did not require referral to a specialist). 
We had prepared a set of answers to potential ques­
tions for each patient. After each question, the 
researcher chose the appropriate answer and dis­
played it on the participant’s screen. If participants 
asked questions for which there was no predeter­
mined answer, the researcher typed in  the question, 
so that it was recorded, and selected appropriately 
from a set of generic responses (e.g., “no,” “normal”). 
When participants wished to finish the consultation, 
they were asked to type in their working diagnosis 
(“What is your main working diagnosis? Enter only 
one”) and their differential (“If you have any other 
differential diagnoses, enter them below”). They 
were then asked to select their management from 
a list of options (more than 1 could be selected): pre­
scribe, refer to specialist/for specialist tests, arrange 
follow-up, and/or ask patient to come back if symp­
toms persist. The system automatically recorded all 
information gathered, time, diagnoses, and manage­
ment decisions. After participants gave their diagnosis 
and management at the first consultation, the patient

Henry Strauss

-Patient information----------------:---------------------------------

• Affi: 61 years old
• ETHNICITY: Caucasian
• HEIGHT: 175em(58T.7")
• WEIGHT: 72 kg (11.3 stones) (BMI23.5, measured 8 months ago)
• SMOKING STATUS: Nev& smoked
• ALCOHOL Occasional
• LAST BLOOD PRESSURE READING: 138/82, taken 6 monlhs ago
• PAST MEDICAL HISTORY: Irritable Bowel Syndrome (2000) • coaiiac 

screening negative. Hypertension (2006).
• MEDICATIONS: Usinoptfl 5 ingod
• OCCUPATION: Administrative officer In the local Coundl, now retired
• LAST CONSULTATION: 6 months ago for toufine ravlsw at hypertension 
.  APPEARANCE: Nothing of note.

Presenting complaint

Doctor, I am having problems wtlh my bowels again, Tv# been having hard stools tor 
about a momh now. I go to the loo only ottos In 4-5 day3.

I Conflnayou NBieMdeieftWBirweCflipralniri

Figure 2 The initial information that all participants read: patient 
description and presenting problem (example from  the colorectal 
cancer case).

presented again for a second consultation, unless he 
or she had already been referred to a specialist.

When think aloud was required, the researcher 
asked participants to read aloud the patient descrip­
tion and presenting problem shown on the screen. 
Given our focus on the initial phase of the diagnostic 
process, he always prompted them to keep talking 
after they had finished reading, unless they did so 
spontaneously. The researcher also prompted them 
to keep talking at various points during the process 
but not after each question, to avoid interfering with 
the diagnostic task. The think aloud protocols were 
audio recorded and transcribed verbatim.

Sample Size and Recruitment

The cases differed widely in their content. We thus 
assumed independence of responses within partici­
pants, as observed in our previous studies in which 
family physicians diagnosed a range of different 
patient cases.19,23 Using the software G*Power 3.1, 
we estimated that in a 2-tailed logistic regression 
with a binary predictor, a conservative expected 
effect size (odds ratio of 2), 50% probability of the 
null hypothesis, 5% probability of type I error, and 
80% power, 270 responses (90 physicians diagnosing 

. 3 patients) would be sufficient to detect a relationship 
between initial hypotheses and final diagnosis.

We invited family physicians from London and 
southwest England to participate in “a study of
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c lin ica l reason ing”  and d id  not m ention cancer. We 
recru ited  participants eitheT by e-m ailing fam ily  
p h ysician s, w ho had taken part in other studies by 
our group, or v ia  local c lin ica l research networks. 
Recruitm ent continued until the required sam ple 
size w as achieved. Participants received  recom pense 
for an estim ated 3-h involvem ent at standard c lin ica l 
rates. Data w ere collected  betw een October 2 0 13  and 
N ovem ber 20 14 .

Analyses

The m ain outcom e m easure w as w hether the p h y­
sic ian  recorded a cancer diagnosis at the end o f each 
consultation, either as the w orking diagnosis or in  the 
d ifferential. We coded th is as either 1  (cancer diag­
nosed) or 0 (cancer not diagnosed). M anagem ent 
w as coded  as eitheT 1  (appropriate referral) or 0 (no/ 
inappropriate referral). W e coded as 1  all referrals to 
the appropriate specialist: colorectal surgeon, gastro­
enterologist, and gastrointestinal team  in  the colorec­
tal cancer case; respiratory or chest p h ysic ian  in  the 
lung cancer case; and hem atologist, rheum atologist, 
oncologist, and orthopedics in the m yelom a case. 
We also coded as 1  all referrals for appropriate in ves­
tigations: co lonoscopy and sigm oid oscopy in  the 
colorectal cancer case, CT scan  and  bronchoscopy 
in the lung cancer case, and m agnetic resonance 
im aging and bone scan in  the m yelom a case. Referrals 
to the appropriate sp ecialist w ere either for suspected 
cancer or for further investigations. Referrals to a d if­
ferent sp ecialist for non-cancer-related  reasons (e.g., 
to a card iologist for echocardiogram , to a sm oking 
cessation  c lin ic , or for pulm onary physiotherapy) as 
w e ll as no referrals w ere scored as 0.

We coded participan ts’ questions (both those that 
the system  recorded autom atically, i .e ., questions 
w ith  a  predeterm ined answ er, and those that the 
researcher had typed in) as either cancer related or 
not. Cancer-related questions w ere those that could  
provide som e evidence for cancer, irrespective of 
the patient’s answ er, based  on the agreem ent o f the 
3 c lin ica l authors (T.R., S .S ., B.C.D.). For exam ple, 
asking about blood in sputum , tiredness, appetite, 
and w eight loss w ere a ll coded as cancer-related, 
although they d iffer in  the strength o f eviden ce that 
they can provide.

In the think aloud protocols, w e singled  out the 
participants’ in itial utterances, after they read the in i­
tial patient description  and  presenting problem  (Fig­
ure 2) and before asking further questions. Tw o raters 
(O.K. and B.C.D.) coded these utterances indepen­
dently  as either 1  (cancer m entioned) or 0 (cancer
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not m entioned). A fter agreem ent o f the c lin ica l 
authors, w e also coded as 1  instances in w h ich  
participants d id  not m ention cancer but m entioned 
“ m alignancy,”  “ tum or,”  “ carcinom a,”  “ n eop lasm ,”  
“ som ething sin ister,”  and “ red flags”  (red flags 
w ere thought to refer to cancer on ly in  the colorectal 
and lung cases; in m yelom a, red flags could  refer also 
to other conditions, such  as central d isc prolapse). A  
third coding category w as used for instances in w h ich  
verbalization w as not sufficient to enable coding o f 1  
or 0. We used logistic regressions to explore the rela­
tionship betw een in itia l utterances (“ first im pres­
sion s” ) and subsequent diagnoses and decisions. To 
test w hether this relationship  w as exp la in ed  by in for­
m ation search, w e constructed a sim ple m ediation 
m odel w ith  the num ber o f cancer-related questions 
as the m ediator.

To ensure that the assum ption o f independence of 
responses w ith in  participants held, w e repeated all 
the analyses as 2-level logistic regression m odels 
w ith  random  intercept and patient/consultation as 
a repeated m easure. We also checked for any in fluen­
ces o f thinking aloud by com paring perform ance on 
the consultations in  w h ich  participants thought 
aloud (i.e., in  the last 2 cancer cases encountered) 
w ith  that on the consultations w ithout thinking 
aloud (i.e., in the first cancer case encountered, 
used  as silent control). We expected increased  time 
but no differences in diagnoses and decisions. 
S T A T A  1 3 . 1  w as used  in  a ll the analyses.

RESULTS

W e recruited 90 fam ily  physician s: 50 w ere m en 
(55.6% ) and had an average experience o f 1 2  y  in  fam ­
ily  m edicine (s = 8.8, m edian  = 10 , range = 0 -36  y). 
A cross patients and consultations, cancer w as diag­
nosed on 5 1%  o f occasions. On 22 .5%  of occasions, 
cancer w as the w orking diagnosis. A ppropriate refer­
rals w ere m ade on 42%  of occasions (Table 1). A s 
expected, thinking aloud sign ifican tly  increased the 
tim e taken (x  = 8 .33  m in v. 7.02 m in for think aloud 
v. silent consultations, respectively ; beta 1 . 3 1  [95%  
Cl 0 .6 1 to 2.00], P <  0 .001) but had no in fluence on 
the outcom e m easures (diagnosis and referral). The 
sim ple and the 2-level logistic regression m odels pro­
duced alm ost identical results, validating our 
assum ption of independence o f responses. Below , 
w e report results from  the sim ple regression m odels.

There w as a strong association  betw een cancer 
diagnosis and appropriate referral: odds ratio (OR) 
9 .0 1 [5.78 to 14 .04], P <  0 .0 0 1. A  sign ificant increase
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T ab le  1  C ancer D iagnosis Frequency, No. {% )

First Consultation Second Consultation

Cancer Appropriate Cancer Appropriate
Patient Diagnosis Referral Total Diagnosis Referral Total

Colorectal Working/differential
Working

54 (60) 
18(20)

32(36) 90 42 (72) 
21 (36)

39 (67) 58

Lung Working/differential
Working

28 (31) 
0

9(10) 90 23 (30) 
5(7)

33 (43) 76

Myeloma Working/ differential 
Working

51 (57) 
37(41)

49 (54) 90 25 (69) 
18 (50)

25 (69) 36

Total Working/differential
Working

133 (49) 
55 (20)

90 (33) 270 90 (53) 
44 (26)

97 (57) 170

Note: Cancer diagnoses (working or in differential, and working only) and appropriate referrals by simulated patient and consultation. Working diagnoses 
of cancer were always followed by appropriate referral.

in  appropriate referrals w as  observed at the second 
patient consultation : O R 2.66 [ 1.7 9  to 3.95], P  <
0 .0 0 1. In  contrast, there w as no sign ifican t increase 
in  cancer diagnoses at the secon d  consultation : OR 
1 . 1 6  [0.79 to 1 .7 0 ] . T h is suggests that a secon d  con su l­
tation had  an  in depen den t effect on  referral, un re­
lated  to the d iagnosis. T h is  w as confirm ed in  
a  regression m odel w ith  both d iagn osis and con sulta­
tion as predictors o f referrals: d iagn osis OR 10 .2 9  
[6 .4 1 to 16 .54 ] and  consultation  O R 3 .39  [ 2 . 1 1  to 
5 .45], both at P <  0 .0 0 1.

W e cod ed  297 in stances o f in itia l verbalizations: 
18 0  at first consultation  (90 p h ysic ian s  th inking 
a lou d  on 2 cancer cases) and  1 1 7  at second  
consultation— there w ere  few er secon d  consultations 
because, on 63 th in k  a lou d  occasions, p h ysic ian s had 
referred the patient at the first consultation . Interrater 
agreem ent w as  v e ry  h igh: colorectal cancer case 
K ap p a 0.88, lung can cer case K ap p a 0.90, and  m ye­
lom a case K ap p a 0 .87, w ith  an  o vera ll K ap p a o f 
0.89. D iscrepancies w ere  reso lved  b y  d iscu ssion . 
Th ere w ere 85 instances o f in su ffic ien t verbalization , 
in  w h ich  participan ts talked  about w h at questions 
th ey  w an ted  to ask  the patient and  w h at in vestiga­
tions th ey w ere  going to order, but th ey  d id  not 
ex p la in  “ w h y ”  in  d iagnostic term s. T h ese  85 instan­
ces w ere dropped from  further a n a lysis, w h ich  left 
2 1 2  in stances o f first im pression s: 10 8  instances 
w h ere  cancer w as in itia lly  m entioned (5 1% ) and 
10 4  instances w here it w as  not (49% ). W hen cancer 
w as  in itia lly  m entioned, it w as subsequen tly  d iag­
n osed  in  62%  o f the consultations (67/108); w h en  it 
w as  not in itia lly  m entioned, it w as d iagnosed  in  
on ly  2 5 %  o f the consultations (26/104). F irst im p res­
sions w ere strongly associated  w ith  subsequent diag­
n osis: w h en  cancer w as in itia lly  m entioned, the odds

o f a  cancer d iagnosis w ere  on average 5 tim es h igher 
than w h en  it w as  not in itia lly  m entioned (OR 4.90 ' 
[2 .72 to 8.84], P  <  0 .001). T h e odds o f appropriate 
referral w ere doubled  w h en  cancer w as in itia lly  m en­
tioned (OR 1.9 8  [ 1 . 10  to 3 .57 ], P  =  0.002).

In  60%  o f the instances o f in su ffic ien t verbaliza­
tion  (5 1/85), can cer w as d iagn osed  in  the end. Wei 
perform ed sen sitiv ity  an alyses usin g a ll 297 instan­
ces o f initial-verbalization, including the 85 instances 
o f insufficient verbalization that had been dropped 
from the analyses above. First, w e coded a ll 85 instan­
ces as 1  (cancer m entioned), w h ich  resulted in  65%  
(193/297) o f verbalization instances w here cancer w as 
m entioned. This d id  not alter the relationship betw een 
first im pressions and diagnosis (OR 4.74 [2.78 to 8.02], 
P  <  0.001). W hen w e coded the 85 instances as 0 (cancer 
not mentioned), this resulted in  36%  (108/297) o f ver­
balization instances w here cancer w as m entioned. 
The strength o f the relationship betw een first im pres­
sions and diagnosis w as reduced but rem ained signifi­
cant: OR 2.38 [1.4 3  to 3.86], P  <  0 .001.

W e detected som e associations w ith  p h ysic ian  
experience. S p e c ifica lly , p h ysic ian s  w ith  m ore years 
in  fam ily  m ed icin e w ere less lik e ly  to m ention cancer 
at the start (OR 0.96 [0.93 to 0.99], P  =  0.008) and  give 
it later as their w orking d iagn osis (OR 0.97 [0.95 to 
0.99], P  = 0 .0 18 ). T h e association  w ith  the in c lu sive  
m easure o f d iagnosis (cancer as w ork in g or in  d iffer­
ential) w as borderline (OR 0.98 [0.96 to 1.0 0 ], P  = 
0 .0 5 1) , w hereas no association  betw een  experien ce 
and  appropriate referral w as  fou n d  (OR 0.99 [097 to 
1 .0 1] ) .  A s  the stu d y w as not designed  and pow ered  
to detect experience-related  d ifferen ces, these asso ci­
ations sh ou ld  be interpreted w ith  caution.

The num ber o f cancer-related questions m ediated  
the relationship  betw een  first im pressions and
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Figure 3 Mediation modei and standardized regression coeffi­
cients for the relationship between first impressions and final can­
cer diagnosis as mediated by the number of cancer-related 
questions.

diagnosis (Figure 3). The standardized regression 
coefficients both betw een first im pressions and can­
cer-related questions (2.76 [1.80  to 3.72]) and 
betw een cancer-related questions and final d iagnosis 
(0 .17  [0.08 to 0.26]) w ere significant. The standard­
ized  indirect effect w as (2 .76)*(0 .17) = 0.47 [0.22 to 
0 .8 1] (confidence intervals estim ated using boot­
strapping w ith  10 ,000  sam ples) and exp lain ed  29%  
o f the total effect (0 .47/1.59). No associations w ere 
found  betw een either first im pressions or diagnosis 
w ith  noncancer questions.

DISCUSSION

U sing process-tracing m ethodologies, w e elicited  
and m easured a strong association  betw een fam ily  
p h y sic ian s ’ first diagnostic im pressions, as evident 
from  their concurrent verbalizations, and their subse­
quent d iagnosis and referral decisions in com m on 
presentations w ith  subtle ind ication s of cancer. Par­
ticipants w ho, after reading a b rie f d escription  about 
the patient and the presenting problem , and before 
requesting m ore inform ation, d id  not e x p lic itly  
acknow ledge cancer as a diagnostic p ossib ility  w ere 
considerably less lik e ly  to diagnose it later and to 
refer the patient appropriately. A  second presenta­
tion o f the nonim proving patient increased  the odds 
o f appropriate referral but not o f d iagnosis. It is p o ssi­
ble that considerations, such  as patient satisfaction 
and regret avoidance, affect only referral decisions 
w ith out in fluencing d iagnosis.

W hen cancer w as acknow ledged  ex p lic itly  as 
a p ossib ility  at the start o f a consultation, it led  to 
m ore cancer-related questions asked. T h is suggests 
that an in itia l concern about a possib le cancer drove 
p h ysician s to ask m ore questions about it, w h ich  
enabled them  to bu ild  a p icture o f cancer as a viab le 
h ypothesis and m anage the patients accordingly. It

is also likely  that first im pressions in fluenced  the 
interpretation o f the inform ation subsequently gath­
ered. The patients d id  not present w ith  alarm  sym p ­
tom s for cancer but w ith  subtle ones. If cancer w as 
not considered at the start, sym ptom s such as fatigue 
or borderline anem ia cou ld  w e ll be d ism issed or nor­
m alized .24,25 T h e w eak, negative association  betw een 
ph ysician  experience and first im pressions deserves 
further study, as it can have im plications for m edical 
education.

We took great care to m inim ize the likelih ood  that 
participants w o u ld  perceive this as a cancer-related 
study, w h ich  w ou ld  in fluence the behavior o f inter­
est: w e in clu d ed  as m any noncancer cases as cancer 
cases; 1  noncancer case in clu d ed  2 consultations, 
like the cancer cases; and w e asked participants to 
th ink aloud during that noncancer case, too. Our 
c lin ica l cases w ere  rich  in  detail and contained both 
d iagnostically  relevant and irrelevant inform ation, 
m eticu lously d eveloped  to satisfy  partic ipan ts’ infor­
m ation requests. T h is type of sim ulated interactive 
consultation on com puter, w here answ ers to p h ysi­
c ian s ’ questions are provided  in  real tim e, has been 
used  in  previous studies by the first author19,26,27 
and is the closest to a c lin ica l consultation, short of 
using standardized patients. N evertheless, there 
m ay still be a concern that m edical scenarios pre­
sented in w ritten form do not su ffic ien tly  represent 
real-life c lin ica l encounters. W ritten scenarios used 
to study m edical decision  m aking intend to elicit 
and m easure aspects o f the decision-m aking pro­
cesses that p h ysician s use in  real life. The e licited  
behaviors shou ld  not be taken as a reflection o f real- 
life  behavior “ but rather as strong predictors or prox­
ies foT such behavior.” 28 There is  now  substantial ev i­
dence that clin ician s behave s im ilarly  both in written 
scenarios and approxim ate real-life situations.28

W e em ployed the think aloud m ethodology to gain 
access to participan ts’ in itia l hypotheses w ithout 
having to ask them  directly, as this w ou ld  likely  
change their usual w ay  o f dealing w ith  the cases. B y  
using one cancer case as silent control (i.e ., diagnosed 
w ithout thinking aloud), w e  also ascertained that the 
think aloud m ethodology d id  not interfere w ith  the 
outcom e m easures (diagnosis and decision) in a m ea­
surable w ay. N evertheless, thinking aloud  cannot 
reveal the entire contents o f a participan t’s w orking 
m em ory; it is possible that som e participants con sid ­
ered cancer as a possib ility  at the start but d id  not 
verbalize this. The sen sitiv ity  analyses that w e  per­
form ed by includ ing instances o f insufficient ver­
balization in  the analyses go som e w ay to tackle this 
lim itation o f concurrent verbal data, as they
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dem onstrate the strength o f the relation sh ip  betw een  
in itia l verbalizations and  final d iagnoses. W hether 
p h ysic ian s d id  not e lic it  the can cer h yp oth esis at 
the start or e lic ited  it but con sid ered  it u n lik e ly , the 
fact rem ains that th ey  exp lored  it less ex ten sive ly  
than those w h o e x p lic it ly  acknow ledged  it as 
a  p ossib ility .

The w eak  m ediation  effect o f in form ation  search 
(num ber o f cancer-related questions) suggests that 
a sizeable portion o f the in flu en ce o f  in itia l im pres­
sions on fin a l d iagn osis is  lik e ly  also  to be m ediated  
b y  the b iased  interpretation  o f in form ation  subse­
quen tly  encountered. B ecau se o f incom plete verbal­
izations) (participants w ere  not prom pted for their 
thought^ after each question), the concurrent verbal 
protocols from this stu d y  cannot be u sed  for a  system ­
atic and unbiased exploration  o f inform ation interpre­
tation follow ing first im pressions. There is, how ever, 
substantial evidence for p red ed sio n a l inform ation 
distortion in  the literature,29,30 w h ich  suggests that, 
as a judgm ent, h ypothesis or preference em erges, 
inform ation gets distorted to support it  (either bol­
stered or denigrated or both),31-33 and  that th is hap­
pens w ith  not on ly am biguous but also diagnostic 
inform ation.34'35 In  a  series o f experim ents on d iagnos­
tic  reasoning, in  w h ich  students w ere taught the prob­
ab ilistic  relationships betw een fictitious chem icals 
and resu lting health sym ptom s and w ere subsequently 
asked to iden tify  the chem ical that h ad  caused  the pre­
senting sym ptom s, R ebitschek and  colleagues38 found 
a  strong prim acy effect: once an  in itial, leading 
hypothesis w as established, it determ ined the final 
diagnosis, even  in  cases in  w h ich  subsequent inform a­
tion w as inconsistent. The authors attributed their 
findings to inform ation distortion: participants 
changed the subjective value o f the sequentially  pre­
sented inform ation to maintain coherence w ith  their 
in itial hypothesis, a  phenom enon also  supported  by 
a  num ber o f other stu d ies.37-40

O ur stu d y  ad ds to the literature on first im pres­
sions, sp ec ifica lly  in  the area o f d iagnostic reasoning, 
usin g p h ysic ian s as stu d y  participants d iagnosing 
detailed  c lin ica l cases in  an  in teractive m anner that 
reflects real-life  consultations. The stu d y  also estab­
lish es early  d iagnostic im pression s as one reason  
for d iagnostic d elay  in  cases o f p ossib le  cancers pre­
senting w ith  subtle sym ptom s and  no red  flags. O ur 
find ings suggest that attem pts to redu ce d iagnostic 
d elays sh ou ld  target the earliest stages o f the d iagn os­
tic process. Hogarth41 ad vises  us to be critica l o f first 
im pression s and to ask  ourselves w h y  our first id ea 
m ight be wrong. L arrick42 suggests considering the 
opposite, as a w a y  o f avo id ing confirm ation  b ias

and reducin g overconfidence. R eb itsch ek  and  co l­
leagues38 found  a reduction  o f the p rim acy  effect 
w h en  participants assessed  each sym ptom  in  relation  
to each  com peting, potential cause. E ducators cou ld  
con sid er h o w  su ch  strategies can  be fo rm ally  and sy s ­
tem atically  in troduced  to the m ed ica l curricu la. 
N evertheless, peop le w h o  m ake decisio n s under 
tim e pressure, are m ultitasking, or are faced  w ith  too 
m uch and poorly  structured inform ation are less likely  
to question their first im pressions. External dedision 
aids m ay be more effective in  su ch  pressured  and  
b u sy  w orking environm ents. In 2 recent random ized 
controlled trials in  the U nited K ingdom  and  Greece, 
usin g the sam e m ethodology for presenting the m ateri­
als as in  this study, p h ysic ian s w h o  sim p ly  read on 
their screen a  list o f  differential diagnoses at the start 
o f their interactive consultation w ith  a  com puterized 
patient, and before gathering any further inform ation 
(i.e., at the exact stage w here w e elicited  first im pres­
sions in  this study), w ere m ore accurate than controls 
across a range o f d iagnostic difficulty-26,27 These 2 tri­
als, conducted in  2 different countries w ith  different 
m edical training and health  care system s, suggested 
that sim ple, external aids aim ed at the in itia l stage o f 
hypotheses generation can  su ccessfu lly  in fluence first 
im pressions and reduce diagnostic error.

I
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