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Can personalized medicine mitigate confirmation bias in
mental health?
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In the 20th century, the basis of both medical and
psychiatric practice progressed from clinical judgment
acquired over the physician’s career to evidence-based
medicine, which is informed by studies or meta-analyses
from which general recommendations based on an
“average result” are derived. Concomitant with this shift,
clinical practice guidelines for medical diseases and
specific psychiatric disorders began appearing, which
recommend systematic clinical and therapeutic options
developed by expert committees or consensus confer-
ences based on the strength of the available evidence.

Health systems have invested considerable resources
implementing clinical practice guidelines, believing that
they will reduce variation in care, minimize medical errors,
and make care more evidence based. Beginning in 1993,
the UK created two organizations to develop national
evidence-based guidelines, the National Institute for
Clinical Excellence and the Scottish Intercollegiate Guide-
lines Network.

Unfortunately, studies assessing compliance with
clinical practice guidelines have reported several exam-
ples of disorders that are worsened by inadequate
guideline implementation, such as sepsis and asthma.
Moreover, it has been determined that evidence-based
practices take an average of 17 years for routine incor-
poration in healthcare institutions. Approximately half of
the guidelines never reach widespread clinical usage.’

In psychiatry, due to the poorly developed® pathway
from evidence-based guidelines to evidence-based prac-
tice, it remains unclear whether treatment guidelines
improve patient outcomes and mental health services.?
This is not surprising, due to the intrinsic complexity and
heterogeny of psychiatric disorders and the lack of
laboratory or imaging tests to validate the diagnosis.

Due to these issues, in the past 10 years there has
been a dramatic growth in implementation science, which
focuses on promoting research and translating evidence-
based medicine to routine practice. Regardless of whe-
ther filling the evidence-to-practice gap has been the
traditional concern of healthcare researchers, substantial
investment in implementation science has recently been
made by federal funding agencies in the USA.2
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Implementation intervention aims to address identified
barriers to putting evidence-based practices into routine
clinical usage and changing behavior on the patient,
clinician, system, and policy levels. Although several
causes of implementation failure have been identified,
such as the characteristics of clinical practice guidelines,
the continuing education of physicians and other health
professionals represents a strategic step toward improved
care processes and clinical outcomes. However, passive
educational approaches, such as guideline dissemination,
are generally ineffective for changing behavior. Conver-
sely, the evidence has supported methods that engage
clinicians in collaborative problem-solving, facilitating peer
norm enforcement and practice-based change, such as
educational outreach visits to health professionals in their
work settings, auditing, and feedback (confidentially
comparing clinician performance with that of a peer
group).

Certain cognitive factors should be considered in
implementation failure assessment. When making judg-
ments or decisions, people often rely on simplified
information-processing strategies, which can lead to
systematic errors (cognitive biases), the most intriguing
of which is confirmation bias (CB). Blumenthal-Barby &
Krieger's* systematic review supported the relevance of
cognitive biases in decision-making by both patients and
clinicians. They found that 80% of studies involving
medical personnel and 61% of those involving patients
had cognitive and heuristic biases regarding medical
decision-making. Accordingly, all 20 studies included in
Saposnik’s® systematic review found at least one cogni-
tive bias or personality trait that affected the medical
decision-making of physicians and had repercussions on
diagnostic accuracy and patient management.

For these reasons, we want to focus here on the
psychological construct of CB, an important determinant
of human thought and behavior that is a potential factor in
the failure to implement evidence-based practice.

CB is the tendency to search for, interpret, and recall
information in a way that confirms or supports one’s prior
beliefs or values. As proposed by some authors, defend-
ing one’s view after taking a position on an issue is a
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primary human need. It follows that even if the belief is
based on an impartial evaluation of the evidence, CB can
still manifest itself subsequently.

In practice, people defend their beliefs by seeking
information that supports their preexisting views or by
interpreting the information congruently with their initial
position. Conversely, we tend to avoid information that
can challenge our preexisting beliefs or support alter-
native possibilities. It is assumed that the purpose of
selective exposure to information is to avoid an unplea-
sant state, known as cognitive dissonance, which arises
from dissonant cognitions or cognitive conflicts (defense
motivation). Interestingly, CB is affected by the quality of
information available during the selection process:
regardless of whether the information supports or refutes
the initial belief, high-quality information tends to reinforce
CB, while low-quality information tends to decrease it.

Most debiasing techniques against CB are designed to
shift cognitive processing from an automatic, heuristic
mode of thinking to a controlled, rule-governed mode,
aiming to “override” the automatic propensity to consider
only one’s point of view.® Unfortunately, despite the broad
array of interventions that have been proposed to reduce
cognitive error in medicine, including computer-based
decision support systems or information restructuring,
evidence for their effectiveness in healthcare remains
limited.” In particular, there is no strong evidence that
cognitive error is reduced by calling attention to error-
prone clinical situations or by using tools to mitigate bias.

We believe that personalized medicine, which has led
to considerable improvement in treatment outcomes in
oncology and infectious diseases, may help overcome the
research-to-practice gap regarding the impact of CB on
physician decisions. In recent decades, the personalized
medicine approach has been widely studied in the
treatment of mental disorders, leading to the development
of personalized medicine in psychiatry (PMP).

PMP proposes to establish clinical decisions for
disease prevention and treatment that consider individual
variability in clinical, biological, environmental, and life-
style factors, tailoring the interventions to each patient’s
unique characteristics.®

The predictive models of diagnosis and outcomes in
PMP are based on the collection of very large-scale data
(big data), which are analyzed with advanced computa-
tional tools, such as “supervised” machine learning that
develops algorithms, providing the best possible predic-
tion when applied to a single patient, i.e., predicting a
response before a therapy is administered.®

Recent technological advances, such as electronic
medical records, which contain a wealth of real-world
patient information collected during standard clinical care,
and electronic data capture tools (smartphones, activity
monitors, wearable devices, etc.), which monitor behavior
and physiological changes, have facilitated big data
collection. PMP has also benefitted from additional data
from omics sciences (genomic, epigenetic, transcrip-
tomic, proteomic, metabolomic assessments, etc.) and
imaging protocols. In addition to these, however, deep
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phenotyping is an absolute requirement. By this we
mean a detailed scientifically based series of assess-
ments that characterize the patient’s symptoms, including
measures of disease severity. None of the above-
mentioned techniques can vyield fruitful results unless
the latter is performed. We have learned this lesson from
large genome-wide association studies that, for example,
only utilize electronic medical records.

Of note, clinical practice guideline-based medical prac-
tice requires adherence to a hierarchy of evidence-based
choices suggested by experts that do not necessarily
coincide with the clinician’s view/experience, which can
lead to CB as a defensive reaction. Conversely, in the
PMP approach, machine learning analysis of a vast
amount of objective data (without a priori judgments of
their value from a diagnostic or therapeutic point of view)
could protect clinicians from CB. Along with its technical
methods, the atheoretical basis of PMP could help
overcome CB in physician decisions.

Along with technological innovation, the successful
transitioning of validated PMP platforms into clinical
practice will require a series of advances. In addition to
the challenges associated with healthcare economics,
ethics, and data privacy, the impact of PMP and clinical
practice guideline-based medicine on clinician decision-
making and patient outcomes should be addressed.
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