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ABSTRACT
Introduction: Background: Errors in clinical medicine are a constant occurrence leading to litigations. 

Cognitive disposition to respond (CDR) was considered the underlying cause of errors in the decision-making 
process. The rapid thinking system used by early clinical learners leads to cognitive errors. The scenario 
gets compounded by a limited awareness and lack of exposure to cognitive dispositions to respond (CDRs) 
in the formal medical graduate curriculum. Variation in the frequency of occurrence in a real-life context, 
contradictory claims over the influence of clinical expertise, specialty, and methods of teaching about cognitive 
biases led to this exploratory study among early clinical learners.

Methods: In the present research, subjects’ recruitment was based on voluntary participation of medical 
graduates, interns, and residents, who were assigned to equal groups of 30. All study groups were first exposed 
to six commonly occurring CDRs as role-play-based videos, followed by a case scenario-based exposure to 
13 uncommon CDRs in the clinical setting. Participants were then asked to reflect on the experience. Data was 
analyzed by descriptive and thematic analysis.

Results: Among the 19 tested biases, 75.6% of participants identified Hindsight bias. The sunk cost was 
found out by 34.4% of participants only. Information processing bias was identified more frequently than 
psychological processing bias. Intergroup variability showed that residents were not identifying biases as 
frequently as medical graduates and interns. The role play video with reflective writing was voiced as the 
suitable training method for cognitive bias.

Conclusion: The study concludes that medical graduates must be sensitized to CDRs using role-play-based 
reflection methods.
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INTRODUCTION

Diagnostic cognitive errors are be-
coming a common occurrence in 
health care establishments. Dia
gnostic errors in clinical diagnosis 
account for 6-17% of all 

medico-legal claims (1-4). The cognitive dia
gnostic errors are ascribed to occur due to a mul-
titude of factors. A substantial subset was claimed 
to be associated with perception failures, failed 
heuristics and cognitive biases, which were col-
lectively termed as cognitive dispositions to re-
spond (CDRs) (5, 6). These errors in the thinking 
process have been considered the primary con-
tributory factor of morbidity and mortality in 
clinical practice, with legal and medical impact 
(4, 7).

The term “cognitive bias” denotes all uncon-
scious influences, behaviors and easy ways that 
profoundly impact our decision-making process 
(1, 8). Nineteen different types of CDRs were the 
most commonly reported in a clinical setting and 
were categorized into information or psychologi-
cal processing bias, depending on the operant 
process occurring in them (1). A rapid intuitive 
judgment system and a slow reasoned judgment 
system have been proposed as two paradigms of 
clinical decision-making (9, 10). Among them, 
the rapid system is predisposed to cognitive bias, 
heuristics and perception failures due to its in-
herent lack of restriction (9). Interestingly, early 
clinical learners were reported to rely on a rapid 
system during the clinical decision-making pro-
cess (10). 

The literature shows that the occurrence of 
CDRs increases with the experience of patient 
encounters (11). On the contrary, practicing phy-
sicians were less susceptible to cognitive bias in 
their clinical decision-making (12). Irrespective 
of the level of patient encounters or the hierar-
chy of clinical learners, creating awareness about 
these CDRs represents the first step towards re-
solving such clinical decision-making errors 
among health professionals (13). Greater under-
standing and awareness about CDRs might culti-
vate reflective clinical practice leading to im-
proved patient outcomes (14). Formal curricular 
exposure to knowledge about CDRs among 
medical undergraduates in the Indian context is 
lacking. Medical graduates equipped with a for-
mal curriculum to identify and handle these 

biases during patient encounters were less likely 
to be biased (15).

Thus, participants to the present study were 
early clinical learners comprising final MBBS, in-
terns and residents with different levels of pa-
tient encounters to acquire the general know
ledge about CDRs and the suitable method for 
teaching them in the formal curriculum. q 

MATERIALS AND METHODS

This was a mixed-method cross-sectional 
study. Early clinical learners with differing de-

grees of clinical experience, including 100 final 
years MBBS (Group I), 80 interns (Group II), and 
45 junior residents (Group III), of a tertiary care 
rural teaching hospital, were invited to volun-
tarily participate in the study. Considering the 
Central limit theorem, a sample size of 30 per 
group was decided, and participants were re-
cruited by voluntary purposive sampling method 
(16) The study was initiated after obtaining insti-
tutional ethical clearance (CMCH&RC/IEC No.71) 
and written informed consent from each partici-
pant. Two methods were used to provide partici-
pants with CDRs, including case scenario-based 
and role-play video-based questions. The study 
investigators developed case scenario-based 
questions and an external expert validation for 
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TABLE 1. Categorization of cognitive disposition to respond 
(CDRs)
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content was done for 13 uncommon CDRs. A set 
of six common CDRs in clinical settings was 
made into role play and video graphed. Based 
on the operational process, the 19 CDRs were 
further categorized into either information or 
psychological processing bias (Table 1). The 
study participants were sequentially exposed to 
CDRs from common to uncommon. Reflective 
feedback on the study methodology and 
Kirkpatrick’s level I participating experience was 
obtained. The identification of CDRs by each 
study group was compared and descriptive sta-
tistics were used for analysis. Reflective writing 
was subjected to thematic analysis. q  

RESULTS

Hindsight bias (75.6%) and sunk cost (34.4%) 
were found at the two ends of the CDRs 

spectrum identification percentage (Table 2). In-
formation processing CDRs were more frequent
ly identified by participants than psychological 
processing CDRs (Table 2).

Less than 50% of the final-year medical gra
duates and interns only identified psychological 
processing biases like omission bias, availability 
bias, sunk cost, representative constraint, com-
mission bias and search satisfaction (Table 2). 
Also, the residents did not identify the posterior 
probability or base rate neglect (Table 2).

The inter-group variability in determining CDRs 
differed significantly for certain CDRs. By compar-
ing the study groups, we observed that residents 
could not locate the CDRs as frequently as the fi-
nal-year medical graduates and interns (Table 2).

Feedback analysis revealed that the 
role-play-based identification of CDRs was more 
straightforward than the case scenario-based 
identification of CDRs. Evaluation limited to 
Kirkpatrick’s Level 1 showed a positive reaction 
towards the introduction to CDRs equally among 
the study groups (Figure 1). q 

DISCUSSION

Clinical decision-making is the cornerstone of 
effective patient care. This clinical deci- 

sion-making at times gets influenced by biases 
operating at physicians’ cognitive levels (4, 8, 17-20). 
However, in the literature there is a definitive lack 
of evidence of a systematic assessment of each 
CDRs occurring in clinical decision making. 

A systematic review on cognitive biases found 
that only three studies evaluated five or more 
CDRs, while the remaining ones focused on a 
single bias (4, 21-23). Variability in the explored 
CDRs and their reported prevalence limits the 
comparability of observations of the present 
study with the existing literature (Figure 2). An-
choring and confirmation bias were information 
processing CDRs most consistently found to be 
described in studies with differing frequencies. 
Psychological processing CDRs were reported to 
depend on the clinical specialty of each study 
participant (21-23). Along with the specialty of 
practice, the affective trait of physicians was also 
shown to have an impact upon identification of 
CDRs (15, 21).

The clinical hierarchy was observed to influ-
ence the identification of CDRs, with residents 
identifying them less frequently in the present 
study, which was in contradiction to reports of 
either physician identifying CDRs quickly or total 
lack of influence of clinical hierarchy (11, 15). 
Rushing into a diagnosis and stressful working 
environment experienced by clinicians in 
day-to-day emergencies was claimed to activate 
the ingrained cognitive biases to get expressed in 
the clinical decision-making process (24).  

The evolution of cognitive biases to diagnos-
tic errors is the crucial phase where intervention 
might help to mitigate the occurrence of CDRs. 
The interconnected operant that provides 
enough clinical insight and faith, thereby mini-
mizing the commission of CDRs, was the ability 
to understand and think about one’s thought 
process and be aware of the possibility that bi-
ases can occur during this process (14, 20). To 
hone such clinical decision-making among 
health care providers, education and training 
form the appropriate strategy (9, 15, 25, 26). 
Nevertheless, to equip early clinical learners with 
the necessary tools for handling biases, introduc-
ing knowledge about these common cognitive 
biases in the medical graduate curriculum stands 
as a possible solution that would help them 
achieve clinical maturity (14, 27).

Experiential quizzing exercises and 
game-based exposure to cognitive bias were re-
ported to successfully teach students about cog-
nitive bias (28, 29). In addition to these reports, 
the video role-play method favoured by medical 
graduates in our analysis needs to be considered 
while preparing the lesson plan for teaching cog-
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nitive biases (Figure 1). Role-play is a specialized 
teaching methodology that develops critical 
thinking, better perception of what is being 
shown and remembering experiences by seeing 
others, and self-comprehension in comparison 
to the conventional inventory of cognitive biases 

in medicine (ICBM) case scenario questionnaire 
as evidenced by the themes obtained from the 
study (15, 30) (Figure 1). In addition, using re-
flective reasoning helps neutralize the effect of 
operant cognitive biases by promoting metacog-
nition (31). Such sensitizing teaching modules of 
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FIGURE 1. Thematic 
analysis of the 
reflective feedback

TABLE 2. 
Distribution of 
cognitive bias 
across early clinical 
learners
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CDRs with suitable teaching methodology idea
lly need to be started in a definite curricular set-
ting for medical graduates, preferably before 
clinical exposure (32).

Along with teaching about these CDRs, which 
was received with reactive appreciation by early 
clinical learners (Figure 1), it is also imperative to 
develop a system that continuously monitors and 
supports medical professionals in their efforts to 
fight CDRs by way of debiasing strategies and en-
couraging reflective thinking practices (11, 33-35).

Despite understanding the importance of 
teaching about biases for mitigating CDRs (1), 
there is a dearth of work focussing on the evolu-
tion pathway from cognitive biases to clinical 
decision-making errors (36). And this lacuna 
needs to be further explored.

Study limitations
The purposive voluntary sampling method with a 
limited sample size is a definitive limitation of 

the present study. Non-inclusion of the higher 
hierarchy of practicing physicians from various 
specialties is another limitation of this study. q

CONCLUSIONS

Knowledge of CDRs occurring in clinical deci-
sion-making among early clinical learners 

drastically varies according to their clinical en-
counters. The variability in identifying CDRs 
among medical graduates, interns and residents 
emphasizes the need to address these CDRs in 
the formal medical graduate curriculum. Also, 
using methods that expose the medical graduate 
to real-life experiences, like role-play with reflec-
tion, would be the ideal method for formally ef-
fectively introducing such CDRs.  q
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