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Introduction 

The vast majority (74%) of medical education, at all levels, identifies only a few thinking skills 
and their applications as objectives: knowledge-remembering and comprehension-understanding: 
i.e., receiving, grasping, and recalling biomedical information [1-3]. Critical thinking and evaluative 
judgements encompassing the higher-level thinking skills of analysis, evaluation, and creative 
synthesis are largely neglected in education and underutilized in practice [4-6]. Though formal 
clinical reasoning is increasingly taught in medical schools, it is also more likely to be stressed during 
the basic science curriculum and insufficiently incorporated into clinical rotations [7]. 

Our profession’s outsized emphasis on the lowest level skills of medical problem solving have 
insufficiently prepared us to encounter and successfully treat the increasingly complex clinical 
situations our patients bring to us, as they live longer and face an increasing number of comorbidities 
and available treatments [8]. About half of treatment attempts in psychiatry currently end in failure 
[9-12]. 

Reason has developed over centuries to more accurately describe our world and to advise our best 
responses to it. The best clinical reasoning is essential to our efforts to treat illness, reduce medical 
error, and avoid treatment harms and failures. Due to training and innate biology, though, too many 
psychiatrists (and other physicians) employ suboptimal clinical reasoning. This limits their ability to 
recognize the complexity of clinical cases and acknowledge errors [13-15]. 
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Even incomplete outcomes may have a worse impact than overt 
failures, as the latter prompt further action, while mild to moderate 
success may be accepted without further examination. Most of us 
are overconfident and unaware of our mediocre performance [16], 
helping to explain the proliferation of the term “treatment resistance” 
– a projection of our own failure at problem solving into a pseudo 
diagnosis [17-19]. 

Problems are too often labeled untreatable when symptoms 
fail to improve. Rather than serially applying similar treatments 
(e.g., antidepressants or anxiolytics), poor results should direct us 
to reexamine our original diagnosis and other mitigating factors, 
including comorbidity and lifestyle factors. Not only may bipolar 
disorder be diagnosed as major depression, but attention deficit 
hyperactivity disorder may appear as performance anxiety if not 
sufficiently evaluated and considered. 

Cognitive Error

Psychiatrists and other medical professionals are among the most 
intelligent, highly trained, and experienced thinkers on the planet. 
We are still unable, though, to detach ourselves from the errors 
inherent in human cognitive processing that evolved as Homo sapiens 
brains struggled to survive and procreate. 

Illustratively, one fifth of “cognitively normal” people still make 
errors on standard cognitive assessment tools such as the Clock 
Drawing Test and Trails Making Tests A and B [20-24]. Unchecked 
by the best conscious efforts at reasoning discussed below, these 
frequently derail our therapeutic efforts. Over three quarters of 
medical errors have been found to result from faulty cognition [25-
27], rather than the systemic miscommunications that are more 
routinely blamed [28]. 

Most, 78.9%, of these mistakes occur during patient contact 
[29]. Over 24 cognitive tasks are required of physicians, though we 
actually accomplish far fewer. On average, we complete only 4.4-4.7 
of these per treatment attempt and employ the same ones repeatedly, 
rather than utilizing a broader selection of skills. Self-reflection, a 
particularly useful technique to minimize cognitive error, is rarely 
employed [30]. 

Our problem-solving efforts are based on the concepts we 
formulate, and these are determined, not only by our cognitive 
skills and limitations, but by our approach: how we reason directly 
determines clinical outcomes. Even the design of our assessments 
(our methods and procedures) leads to different patterns of thinking 
[31]. 

When we are unprepared to adequately address the frequent 
uncertainty and ambiguity in our practice, we often respond by 
oversimplifying problems or taking premature action [32]. With the 
proper cognitive framework, however, feeling “uncertain” could just 
as well prompt us to look directly at clinical ambiguity and fill holes 
in data, leading to better answers. It is the questions we ask (or don’t 
ask) that determine the treatments we provide.

Even the best methods and efforts will at times still lead to 
treatment failure. We cannot know everything we need to at the 
beginning of every treatment, despite thorough and exhaustive 
evaluations, which are, nonetheless, essential. How we respond to 
these failures is crucial for our patients. 

If we do not routinely exercise metacognition, consciously 

and purposefully examining our own thought processing, we will 
not uncover the cognitive errors that allowed and may perpetuate 
treatment failure. When we do “think about how we think,” however, 
we can improve our problem modeling and iteratively discover 
creative solutions to clinical impasses. This will only occur through 
our own humility and a mindset of reflection, self-examination, and 
new discovery as we seek and incorporate multi-source feedback 
[33–36].

Clinical Reasoning Models

Knowledge of the steps we must be taking to practice clinical 
reasoning at the highest level is every bit as essential as learning core 
and advanced biomedical knowledge. There are several methods 
of thinking we may utilize when practicing psychiatry and other 
medical specialties [37,38]. The most frequently referenced and 
studied is the hypothetico-deductive (HD) model [38,39]. When 
utilizing this process, a practitioner formulates a hypothesis (e.g., 
diagnosis, treatment plan, etc.) then performs experiments (i.e., 
gathers additional data, treats, etc.) to test the accuracy of predictions 
made from the hypothesis. 

A patient presents with middle insomnia, anorexia, anergy, 
impaired concentration, poor short-term memory, anhedonia, and 
dysphoric mood. A psychiatrist might deduce from these symptoms 
that the correct diagnosis is major depression. The provider then 
predicts that these symptoms should improve when treated with an 
oral antidepressant medication. 

It is the prediction, not the theory, which is challenged by testing. 
If the measurement of results does not match prediction, then the 
hypothesis is rejected. With this model, conclusions cannot be false 
if the premises on which they are based are true [40]. Predictions 
made from hypotheses, however, also require additional assumptions 
that may or may not be correct. If any are not, then the results of this 
hypothesis testing will be misinterpreted. 

The HD method does not result in certainty. It can never prove 
a hypothesis is correct, as multiple explanations may lead to the 
same prediction [41,42]. This may result in a correct conclusion, 
incorrect explanations being supported (Type I errors), or accurate 
descriptions being erroneously rejected (Type II errors). While a 
large research community should be able to cancel out errors for each 
other, psychiatrists and other medical professionals working alone to 
diagnose and treat patients do not benefit from such a process. 

Deductive reasoning is, therefore, deterministic, top-down, and 
reductionistic [1,40,43,44]. Our attempts to discover symptoms that 
support early diagnostic hypotheses are a major source of error in 
this method, one form of confirmation bias. Atypical and outlying 
information are frequently ignored or rationalized away. Missing 
information is often not acknowledged. In retrospect, we recall 
diagnoses rather than raw data and diagnostic detail, often distorting 
our memory of earlier evaluations [45,46]. 

Practitioners at all levels also tend to use a limited number of 
hypotheses (i.e., diagnoses). We insufficiently consider alternatives 
while searching for data to support our initial impressions. It is 
helpful to recall that data should lead to a hypothesis, and not the 
other way around [40]. 

Inductive reasoning, by contrast, is bottom-up, proceeding from 
evidence to theory. This form of rational thought creates causal 
inferences that link observations to the future. This permits the 
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prediction of events based on our presumptions of these relationships 
[40,47]. In other words, induction establishes a rule [44]. 

While useful for generalization, the value of this form of 
reasoning is also limited. A practitioner can never be sure they are 
aware of all the factors involved; valid cause and effect expectations 
can never be assured [48,49]. However, we do rely on inductive 
reasoning when we attempt to translate clinical outcome studies into 
treatment plans: inferring or extrapolating from research populations 
to single patients [40,47]. 

Deduction proceeds from the general to the particular, while 
induction looks from the particular to the general, both being 
deterministic. Abductive reasoning, though, is the method most 
suited to our clinical practice. Using this approach, we make 
inferences from observations or known facts using probabilistic 
reasoning. 

Degrees of certainty can be measured when described by known 
or estimated probabilities. The process is referred to as Bayesian 
induction or Bayesian inference [47]. This form of non-deterministic 
reasoning openly admits to its uncertainty and usefully attempts to 
measure it [40,50,51]. 

Whether we begin with a hypothesis, as in deduction, or with 
observation, as with induction, when thinking abductively we do 
not stop reasoning after making a single prediction. The process 
plays out over time, as new information from repetitive testing is 
added to initial and subsequent assessments. We test for accuracy, 
then follow-up by revising our assumptions and predictions based 
upon the new data we discover from our treatment results - then we 
begin the process anew.

This requires us to generate many hypotheses (e.g., diagnoses 
and treatments plans), as there is no guarantee any single one will 
be correct. Unwittingly, our ability to rationally develop accurate 
diagnoses is influenced by context, among and within specialties; 
i.e., we are each routinely better at some diagnoses than others [52]. 

Competitive hypothesis revision, a hallmark of the abductive 
theory of mind, is necessary to reduce treatment failure. This is 
opposed to relying on arbitrary estimates of significance, such as 
the p-test [40,43,53,54]. After revision, only the hypothesis that 
best fits the totality of our data should carry forward for additional 
evaluation [43,55,56]. 

Clinical decisions always carry some degree of uncertainty, which 
we can estimate with probability. Our choices must be based on all 
available empirical (and never theoretical) evidence. With abductive 
reasoning, uncertainty lessens as more data is accumulated and 
alternate hypotheses are sorted through. The results of inaccurate 
diagnoses and ineffective or suboptimal treatment plans are carefully 
examined; this data then contributes to better conclusions. 

With this method, error is reduced by accepting uncertainty 
and revising our models. This is superior to allowing overconfidence 
and employing reductionistic, arbitrary, and individual estimates of 
significance and certainty that might be flawed from the beginning 
[57]. 

Course of Reasoning Over a Career

Novice clinicians often utilize the HD method [58]. As newly 
knowledgeable and less experienced practitioners, though, they may 
have difficulty forming a hypothesis, as well as trouble interpreting 
and accounting for negative data [58,59]. While more experienced 
physicians may alternate between HD and inductive reasoning, they 
often use the latter for simpler problems. 

After six years of study and practice, the typical physician is 
no longer consciously referencing the biomedical information 
that continuing medical education (CME) so strongly stresses, 
but rather problem solving with pattern matching and experience, 
which emphasizes connections and blurs detail. At this point in 
their career, the average practitioner has evolved into “expert” mode 
[60], utilizing illness-scripts that link the features of an illness with 
its consequences [61]. Pattern recognition (Type I processing) is the 
form of logic experts use most often when forming diagnoses [62]. 

Given time constraints in medical practice, this inductive 
reasoning appears to reduce diagnostic errors in experienced 
practitioners, though HD is often more effective with complex 
medical dilemmas [58,61]. Experts are as prone to error as their less 
experienced colleagues, however, when they face these more difficult 
cases [63-65]. 

Clinical reasoning and decisions are always theoretical [47], and 
we must never make the mistake of reification, i.e., believing that our 
mental conceptualizations are tangible in themselves. “Essentially, 
all models are wrong, but some are useful,” as George E.P. Box and 
Norman R. Draper stated. “The practical question is how wrong do 
they have to be to not be useful” [66]. 

Abductive reasoning, encompassing Bayesian induction, 
though, is particularly effective in the practice of psychiatry, in 
which we observe phenomena and attempt to infer a particular cause 
[47]. Observations that do not align with our current model of a 
problem represent important information, the impact depending on 
the degree of deviation from the currently favored hypothesis [67]. 
We only remain aware and make use of this information, though, 
by applying successive reassessments of our model. With conscious 
correction, our models appear to become more accurate and often 
less complex [68].

We adopt one of three approaches based on the amount of data 
we have to process: eristic, heuristic, and abductive. With little data 

Reasoning Method Description Strengths Limitations Features

Hypothetico-
deductive (HD)

Top-down: proceeds from 
general to particular

Conclusions cannot be false if 
premises are true

Additional assumptions are 
necessary that may not be correct

Deterministic

Reductionistic 

Inductive Bottom-up: proceeds
from particular to general

Creates and links causal 
inferences to future predictions

No certainty that all necessary 
factors have been considered

Deterministic

Reductionistic

Abductive Inferences are formed from 
observations or facts using 
probabilistic reasoning

The uncertainty of serial 
conclusions is measured by 
probability

A slow process Non-
deterministic
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and strong time pressures, we will be limited to eristic reasoning: 
making choices motivated by hedonistic urges [69]. Eristic thinking 
includes wishful thinking, loss aversion, preference for the status quo, 
overconfidence, and the endowment effect (subjectively appraising 
our possessions as more valuable than their objective worth) [69-72]. 
This lowest level of information processing may be identified by its 
non-logical approaches, such as beliefs, strong emotions, economic 
gain, and prejudice [69,73].

With more moderate amounts of data in hand, we are likely 
to unconsciously rely on heuristic thinking, utilizing hardwired 
shortcuts to estimation. This type of thinking is discoverable through 
cues such as the use of analogy, consideration of past performance, 
evidence of truth seeking, and consideration of the consequences of 
outcomes [69,73]. It is not calculation, but estimation, based solely 
on recent and individual experiences. As a result, it carries many 
biases that can easily lead a practitioner astray, and does not take 
advantage of the statistical assessment of the broader experience of 
others [74-76]. 

Heuristic reasoning might be the best we can do with incomplete 
information, and its limitations are a strong argument for continuing 
to seek additional data before diagnosing and treating. Once we have 
sufficient data, though, we can proceed, as above, to consciously 
employ abductive reasoning, considering broader experience with 
stochastic, analytic methods (Type II reasoning), and employing 
creative, iterative hypothesis competition [69,73].

All levels of medical and psychiatric education, from 
undergraduate through continuing, must evolve to emphasize 
critical thinking and higher levels of clinical reasoning. Merely 
imparting and reviewing biomedical information is insufficient. The 
skills of evaluating data and formulating new diagnostic questions 
once information gaps are detected must be emphasized in curricula. 
Teaching metacognitive skills (including reflection, debiasing, and 
use of feedback and counterfactuals) in order to reduce provider 
error has become a practical and ethical imperative. 

Pooled Efforts

As the volume of available and necessary medical knowledge 
expands to exceed the capacity of our brains to absorb and retain it, 
shifting to distributed cognition to access and collate information 
from reliable databases becomes a reliable strategy. When we attempt 
to memorize and internalize all necessary data as a sole practitioner, 
we also overemphasize and ossify “known” facts. This can stifle 
learning and thinking, and impede innovation, instead of challenging 
us to be creative in our assessments and judgements [77]. 

We must evolve to become conduits and collators of information, 
rather than libraries, dynamically exploring and testing explanations 
and solutions, rather than regurgitating rote answers. This skill of 
retaining and tolerating the contrasting perspectives of our colleagues 
and patients can help us generate more effective assessments and 
treatment plans [78]. This “collective perspective” also aids our 
ability to distinguish high from poor quality data [77,79] as we 
search for the best solution to solve each clinical problem.

Individual brains perform cognitive tasks in slightly different 
ways, based on our genes, physical environment, culture, and 
individual experience, so joining with the cognition of others is 
often valuable [80]. Utilizing diversity in cognitive style (i.e., how we 
formulate and attempt to solve problems), more than differences in 

cognitive ability, predicts identification of successful solutions [81]. 
For example, individual approaches may be more or less analytical or 
intuitive; visual or verbal; traditional or novelty-seeking. 

Cognitive diversity (CD) often interacts with collective 
intelligence (CI), but is not synonymous. CD seeks different 
representations of a problem, rather than computational complexity, 
and is helpful as we strive to consider a variety of problem 
formulations and hypotheses, as we must when practicing psychiatry 
[81,82]. Successful problem-solving entails multiple steps, with 
divergent (many possible answers) and convergent (the one best 
answer) processing. Personal values determine what we choose to 
explore: some practitioners prefer simple, and others more detailed, 
explanations. 

For CI to be more effective than any individual effort, we 
must intentionally consult with those who favor reexamining old 
data, as well as those who prefer uncovering new information 
[81]. Multidisciplinary teams that include contrasting assessment 
approaches, knowledge bases, and experiences, along with 
outside consultation, may help provide this desirable diversity. To 
reduce treatment failure, we must seek and fully consider a broad 
perspective, including the data, experience, formulations, decisions, 
and reasoning of others. 

Adopting pluralism, considering multiple theories and 
perspectives within every dimension of the biopsychosocial model 
[83],  is an effective tool for reducing cognitive error with each 
patient. Scholarship is critical, but leads to improved outcomes only 
when encompassing a broad view [84]. 

Threats and Solutions 

Clinical reasoning is the essence of psychiatric practice, but is 
frequently degraded by overconfidence, conceptual uncertainty, and 
confusion [85-87]. Unrecognized suboptimal cognitive acts lead to 
errors in diagnostic reasoning and therapeutic mistakes, and result in 
increased patient harm, disappointment, and disengagement [88]. 

Cognitive errors result from gaps in knowledge and self-
awareness, faulty data gathering, and incorrect information 
processing [38]. Any form of logic is difficult for novice psychiatrists 
to employ, as they struggle to recall biomedical information while 
learning to form and test hypotheses; they must also actively suppress 
incorrect information learned alongside the correct [89-91]. 

Experienced psychiatrists develop and retain a long-term mindset 
that narrows as their expertise and confidence grows, resulting in 
unrecognized mistakes and poor outcomes. Over time, we develop 
this bias for positive feedback [68]. Clinical experience can add to the 
reasoning powers of psychiatrists, but without conscious reflection 
on broad, multi-source feedback it more often reinforces conceptual 
error and lowers clinical performance [92]. 

Better opportunities for clinical reasoning exist, the best being 
theoretical, non-binary, non-deterministic, and probabilistic. This 
affords a reflective approach that estimates and reduces error through 
the conscious application of additional techniques: abductive logic, 
Bayesian inference, and a collective perspective encompassing 
cognitive diversity. 

As no formal mechanism exists to teach and reinforce these skills 
to active practitioners, they must be sought, practiced, and mastered 
by individual psychiatrists seeking continuous improvement in their 
skills and clinical outcomes. Best practices include 
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•	 Identifying and filling information gaps

•	 Preserving and accounting for all of our data

•	 Avoiding rapid diagnosis

•	 Adopting a pluralistic approach to assessment and formulation

•	 Seeking, acknowledging, and utilizing feedback

•	 Developing and adding to our clinical and therapeutic skills

•	 Recognizing and responding positively to clinical impasses

•	 Nurturing our therapeutic alliances

•	 Applying humility

•	 Respecting and developing knowledge of other cultures, races, 
and ethnicities

•	 Enhancing our communication skills with patients and peers.

Most critically, by taking the time for reflective metacognition, 
we must be able to identify and monitor our current method of 
clinical reasoning. We can use cognitive wrapping to force self-
examination before, during and following sessions [93-95], reflective 
journals to record our metacognitive performance, learning needs, 
and questions we seek to answer [96], and multi-source feedback 
to improve awareness of our clinical and communication deficits 
[97]. Remaining flexible and combining the several methods of data 
analysis that best match each clinical situation helps practitioners at 
all levels of experience and competence learn and develop new skills 
[98,99]. 

Once we have examined our individual cognitive style, and are 
current and complete in our biomedical and psychiatric knowledge 
and techniques, we can learn and apply these skills of critical thinking 
and reflection. We will retain these strategies lifelong. They will help 
us correctly transfer past knowledge into current situations with less 
distortion and misapplication. When we consciously organize the 
cognitive steps we take, we can better identify the information gaps 
that prevent successful outcomes.

Conclusion

As humans, we will all continue to make mistakes [100]. The 
“honorable character” of most healthcare providers often results 
in moral distress upon recognition of our errors, affecting not 
only us but also our work environment [101,102]. It can also 
facilitate “moral maturation,” prompt self-reflection, and add to our 
knowledge [101,103,104]. 

We usually know when our errors led to obvious adverse events. 
We need to become equally aware when these lead to treatment 
failure or suboptimal outcomes, and experience these with as much 
moral distress as the more visible negative consequences of our 
actions or inactions. Concern for our patients should make this not 
only the most practical, but also the most ethical approach. 
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