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Abstract: Psychological research consistently demon-
strates that affect can play an important role in decision-
making across a broad range of contexts. Despite this, the
role of affect in clinical reasoning and medical decision-
making has received relatively little attention. Integrating
the affect, social cognition, andpatient safety literatures can
provide new insights that promise to advance our under-
standing of clinical reasoning and lay the foundation for
novel interventions to reduce diagnostic errors and improve
patient safety. In this paper, we briefly review the ways in
which psychologists differentiate various types of affect. We
then consider existing research examining the influence of
both positive and negative affect on clinical reasoning and
diagnosis. Finally, we introduce an empirically supported
theoretical framework from social psychology that explains
the cognitive processes by which these effects emerge and
demonstrates that cognitive interventions can alter these
processes. Such interventions, if adapted to a medical
context, hold great promise for reducing errors that emerge
from faulty thinking when healthcare providers experience
different affective responses.

Keywords: affect; affective biases; clinical reasoning;
information processing.

Introduction

Diagnostic error is a serious public health concern. It is
estimated that every person in the United States is likely to

experience at least one diagnostic error in their lifetime –
some with devastating and debilitating consequences [1].
Given the prevalence and severity of diagnostic error, there
is a critical need for effective interventions that reduce its
frequency [1]. To develop such interventions, it is essential
that we understand the causes that can underlie diagnostic
error.

In investigating these causes, some researchers have
drawn from the psychological literature. Patient safety
experts have theorized that diagnostic errors often result
from differences in how physicians think, which has led
them to apply a dual process model of reasoning [1, 2]. This
conceptualization maintains that people process informa-
tionusing twoparallel, interactive systems: a fast, heuristic
system 1 and a slow, deliberative system 2 [3–6]. System 1 is
driven by pattern recognition and relies on the use of
mental shortcuts; system 2 is driven by rational processes
and relies on the use of reason and logic [3, 4, 7, 8].

Given that many diagnostic errors appear to be due to
cognitive failures rather than lack of knowledge, dual
process models posit that diagnostic errors result from
overreliance on system 1 and under reliance on system 2
processing [2, 9]. In this sense, diagnostic errors are
fundamentally a problem of thinking [10, 11]. Some
scholars have argued that these thinking problems can be
addressed by identifying the specific cognitive heuristics
that lead providers to make diagnostic errors, and then
devising effective strategies to counter or “debias” the
effects of these heuristics [2, 9].

While considerable progress has since been made in
understanding the cognitive roots of diagnostic errors
[10, 12], this approach often leaves out a key factor known

to influence a broad array of judgments and decisions:
affect [12–15]. Decades of research in social psychology and
cognitive neuroscience have converged on the conclusion
that decisions and judgments are derived from the inter-
play between thinking and feeling [16, 17], and that affec-
tive feelings are generally adaptive as they assists in
complex decision-making processes [17, 18]. In fact, dam-
age to the amygdala – one brain region implicated in
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affective processing – often leaves patients incapable of

making decisions [13, 19]. Though this well-established
body of research shows that affect influences reasoning
[20, 21], relatively little is known about the influence of
affect on clinical reasoning specifically [10, 12, 14, 15, 22].

It is reasonable to assume that affect influences
clinical reasoning, as patients themselves can elicit
emotions among providers throughout the medical care
and treatment process. Over four decades ago, Groves [23]
wrote about taking care of “hateful patients” – those who
are considered “difficult” and evoke significant negative
reactions among physicians. He urged physicians not to
avoid such patients, but to try to better understand and
manage them. A decade later, Smith and Zimney [24] used
a survey to assess the degree of emotion that highly
experienced internists felt in a variety of situations
with patients. The situations that elicited the strongest
emotional reactions involved disrespectful and critical
patients, those who express anger toward the physician,
those who attempt to control the interaction, and those
who want tests or drugs (especially narcotics) that the
physician thinks are unnecessary.

More recently, Croskerry et al. [10, 12] brought atten-
tion to the issue of physicians’ feelings, insisting that
healthcare providers are not immune to emotional in-
fluences and therefore must work to avoid being biased by
their emotional experiences. It is important to note, how-
ever, that feelings themselves are not inherently “bad.” In
fact, most models of affect in psychology recognize that
affect is quite adaptive in everyday life and typically leads
to the right decisions and conclusions. Physicians, for
example, frequently rely on subtle feelings when assessing
patients, and these often lead to diagnostic success [25].
But when physicians over rely on their intuition or feelings
in contexts that call for a more analytical and systematic
approach, biases and misdiagnoses can result [8, 12].

In this paper, we first resolve some of the confusion
regarding what affect is and then present commonly
accepted views within the social cognitive and affective
sciences. We briefly review the way in which psychologists
identify different types of affect, after which we consider
extant research examining the influence of affect and af-
fective contexts on patient safety, diagnosis, and clinical
reasoning. Finally, we introduce an empirically supported
theoretical framework from social psychology that not only
explains the cognitive processes by which these effects
emerge, but also demonstrates that cognitive interventions
can alter these processes. Such interventions, if adapted to
a medical context, hold great promise for reducing errors

that emerge from faulty thinking when healthcare pro-
viders experience different affective responses.

The nature and function of affect

Although affective experiences are highly ubiquitous in
our everyday lives, research investigating both the nature
of these experiences and their function is remarkably
complex. Indeed, even theways inwhich types of affect are
differentiated reflect this complexity, and the failure to
specify what one means by “affect” may contribute to
confusion around what affect is and what affect does both
in the healthcare domain and more generally. As we will
discuss, this has implications for our understanding of how
affect is likely to influence reasoning and decision-making.

Affect is a general, umbrella term that refers to how
much things are valued. In other words, affect is about the
“goodness” or “badness” of things or people as they are
related to us [20, 21, 26, 27]. For example, an elderly patient
may trigger positive affect in a physician if the patient re-
minds the physician of her grandmother, but this same
patient may trigger negative affect in another physician if
the patient reminds her of someone who has done harm to
her. Both types of affect are adaptive responses to one’s
environment and thus, neither is inherently good or bad; it
depends on the context in which the affect is experienced.

As a general umbrella term, affect subsumes a broad
range of affective experiences, which can be divided into
temperament, attitude, emotion, and mood [20, 28] (see
Table 1). They can be distinguished by whether they are
long-termdispositions vs. short-term states andbywhether
they involve a clear object [20]. For example, temperament
and attitude are long-term, affective dispositions that are
relatively diffuse. As such, temperament and attitudes can
have broad impacts on patients and/or clinical reasoning.
Emotions and moods, on the other hand, are affective
states; they are transitory reactions to specific individuals
or situations (i.e., “objects”). Attitudes and emotions arise
in response to a clear, specific object (e.g., a patient);
temperaments and moods are diffuse affective conditions
that do not involve clear objects [20, 28]. Table 1 depicts
these similarities and differences, along with the implica-
tions that each type of affect can have for patients. Not
recognizing the different types of affect could potentially
impede progress in this field by casting too large a net on
“affective influences” when the different types of affect
could be better studied with different methods and may
call for different interventions.

296 Liu et al.: Affective influences on clinical reasoning and diagnosis



Affect functions to convey information about our eval-
uations of experiences [21, 26, 29, 30]. In turn, affect in-
fluenceswhatwe think, or our evaluations and judgments of
an object or person. For example, if a physician experiences
positive affect toward elderly people in general (i.e., a pos-
itive attitude), thenwhenhemeets an elderly patient, hewill
cast the patient in a more positive and favorable light, and
perhaps pay more attention to their clinical presentation.
Conversely, if the same physician holds a negative attitude
toward elderly people, he will likely cast the patient in a
more negative and unfavorable light, possibly allocating
less time to their diagnosis (e.g., premature closure) [31]. In
addition, different types of affect can interact, such that the
physician’s overall attitude towards elderly individuals
might result in a different emotional reaction depending on
thephysician’s general temperament or thepatient’s current
mood. For example, research demonstrates that physician
burnout (a chronic and diffuse affective condition) can
intensify the effects of physician mood on their clinical be-
haviors with patients [32].

In addition to directly swaying judgment, affect also

influences how we arrive at a judgment – that is how we

think [20, 21, 30]. Positive affect – such as happiness and

feelings of satisfaction – sends us a signal that our current

way of making decisions is working well and indicates

that we can continue whatever information processing

approach (e.g., system 1 or 2) we are currently relying upon.

Negative affect – particularly fear, anxiety, and sadness –
sends us a signal orwarning that our current way ofmaking

decisions is problematic, thereby prompting us to change
our information processing strategy to better adapt to the
circumstances [20, 33]. Importantly, anger is a notable
exception. Anger, by virtue of being driven by a sense of
certainty and confidence, sends us confirming signals
on our current decision-making strategies, much like pos-
itive affect does. As we will describe later, it is critically
important that anger tends to promote heuristic processing
and stereotyping [34] (i.e., system 1 processing), as this
carries implications for clinical reasoning [31, 35]. Before
reviewing research in social psychology relevant to the
process by which affect influences thinking, we first
examine existent scholarship investigating the influence of
affect on clinical reasoning.

Affective influence on clinical
reasoning

Although little research has investigated the influence of
physicians’ affective experiences on diagnostic reasoning,
patient safety scholars have generated thoughtful hypoth-
eses based on research from social and cognitive psychol-
ogy. For example, some have suggested that positive affect
may facilitate the processing of clinical information [36, 37].
Others have suggested that negative affectmay diminish the
cognitive resources available to physicians to process in-
formation carefully [38], possibly leading to disengagement
from patients [32]. In the following sections, we review key
findings related to the less researched topic of positive affect
and then move on to negative affect, which has received
more research attention. We conclude the section with a
description on the broader influence of affective clinical
contexts.

The influence of positive affect on clinical
reasoning

Some research suggests that positive affectmay facilitate the
processing of clinical information, thereby making clinical
reasoning more efficient. For example, Isen, Rosenzweig,
and Young [39] found that medical students who completed
a positive affect induction (compared to those in a control
condition) made clinical judgments more quickly in a clin-
ical problem solving task, weremore likely to go beyond the
assigned task to consider potential diagnoses of the other
hypotheticalpatients in the study, andshowedmore signsof
holistic and integrative thinking when evaluating patients
by consulting different kinds of information (e.g., age,

Table : Different types of affective experiences.
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occupation, smoking status). These findings suggest that
positive affect may both facilitate and broaden the scope of
processing, increasing the likelihood of a correct clinical
judgment.

In a subsequent study examining the effect of positive
affect on clinical reasoning [37], internists were randomly
assigned to either a control condition, a condition in
which they read a humanistic statement onmedicine, or a
positive affect condition in which they received a small
package of candy (an established means of eliciting pos-
itive affect in the emotion literature). Participants then
read a case about a patient with hepatitis and were
required to think aloud (i.e., verbalize their reasoning)
while making a diagnosis. Compared to the control and
humanistic statement-reading conditions, participants in
the positive affect condition arrived at the correct diag-
nosis faster, indicating greater efficiency in processing
clinical information. They also showed the least amount
of anchoring (i.e., overreliance on the first part of infor-
mation received) in their reasoning, indicating a broader
information processing scope.

Crane et al. [36] directly tested the influence of positive
affect on information processing scope in a simulation study
examining fixation on patient case information among
anesthetists. Practicing anesthesiologists rated the fre-
quency with which they experienced positive and negative
affect over the past three days, received a simulated
patient’s case history, and provided a general anesthetic to
allow wound debridement. Physicians’ performance while
providing general anesthesia during the simulation were
video-recorded and later coded by independent coders to
determine the amount of “fixation” in their reasoning. Fix-
ation was operationalized as the extent to which an anes-
thesiologist focused on a single aspect of the case to the
exclusion of other relevant and important information – a
tendency that has been linked tomedical errors, and inmore
severe cases, patient death [36]. Results showed that anes-
thesiologists who reported more frequent positive affect in
the three days prior to the study showed less fixation and
were quicker to detect changes in thepatient’s conditionand
initiate necessary interventions. These findings, although
correlational, suggest that positive affect is associated with
a broadened processing scope, allowing physicians to be
moreflexible in their clinical processing to considermultiple
sources of information [36].

Although this research seems to suggest unequivocal
benefits of positive affect on clinical reasoning and diag-
nosis, this relationship may not always be so straightfor-
ward. For example, positive affect towards patients may
lead providers to over-test and over-treat patients, andmay
reduce a provider’s belief that a patient has a serious illness

[35, 40]. Thus, future work is needed to clearly articulate
the conditions in which positive affect is helpful vs.
harmful to clinical decision-making and patient safety.

The influence of negative affect on clinical
reasoning

While research demonstrates that positive affect can facili-
tate the processing of clinical information, studies suggest
that negative affect – particularly anger, frustration, or
irritation – may hinder it. For instance, Mamede and col-
leagues [38] examined internal medicine residents’ diag-
nostic accuracy and time to diagnose in response to written
clinical vignettes of two types. Half of the vignettes involved
“neutral” patients and the other half described “disruptive,”
difficult patients. When responding to vignettes involving
difficult (vs. neutral) patients, residents made more diag-
nostic errors, reported fewer clinical results, and recalled
more patient behaviors. The authors suggest that the pa-
tients’ disruptive behaviors may have elicited negative
emotions in the residents, who may have diverted mental
resources to process these behaviors, which consequently
lowered diagnostic accuracy. While this explanation is
consistent with research in the social cognition literature,
future research is needed to evaluate this hypothesis
directly.

Negative affect can alter clinical reasoning by
restricting physicians’ information processing scope. In a
study investigating the effects of acute stress on clinical
reasoning, researchers randomly assigned senior medical
students to either a high or a low stress condition and
asked them to provide medical consultation for simulated
ambulatory patients [41]. Although there was no differ-
ence between conditions in diagnostic accuracy and stu-
dents’ explanations for the main diagnosis, students in
the high stress condition scored lower on their explana-
tion for the differential diagnosis, suggesting that stress
might have constricted reasoning scope when establish-
ing a differential diagnosis [41].

Negative affect may also impact the diagnostic process
by leading physicians to interact lesswith their patients. In a
survey of family physicians examining the effects of mood
states on physicians’ behaviors during physician-patient
interactions, Kushnir and colleagues [32] found that when in
a negative mood, physicians talked less to their patients,
wrote more prescriptions, ordered more tests, and made
more referrals to specialists. Conversely, when physicians
were in a good mood, they talked longer to their patients,
wrote fewer prescriptions, andmade fewer referrals for tests
and to specialists. These mood effects were found to be
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intensified by physician burnout; high burnout made un-
happy physicians talk even less to their patients, prescribe
even more medications, and make more referrals compared
to their low-burnout-counterparts. Although it is impossible
to determine whether mood states causally influenced phy-
sicians’ behaviors without random assignment, these re-
sults suggest that negativemoodsmight lower the quality of
physician-patient interaction, which can lead to diagnostic
and other errors.

Researchers have also considered specific patient
populations who tend to elicit negative affect, which is
often due to negative attitudes or stigma that providers
hold toward these patients. For example, individuals with
mental illness experience a significant mortality gap and
suffer from considerable healthcare disparities and rates
of diagnostic errors [1, 42, 43]. This is partly due to these
patients’ physical symptoms sometimes being attributed to
psychological causes, an error known as diagnostic over-
shadowing [44, 45]. Two qualitative studies found that
negative and stigmatizing attitudes held by physicians and
nurses toward patients with mental illness are among
the leading factors that contribute to diagnostic over-
shadowing [44, 45]. In a large-scale qualitative study that
we recently conducted, we found that emergency providers
repeatedly identified patients with psychiatric conditions
and/or substance use disorders as the most challenging
populations that elicited negative emotions among pro-
viders [31]. Moreover, some providers acknowledged these
negative emotions had deleterious impacts on patient care;
for example, providers acknowledged that they would
spend less time with these patients or order tests that
allowed for quicker discharge, which they recognized
might lead to diagnostic errors.

In a second study with emergency medicine providers,
we directly elicited provider emotions by having them recall
their own recent patient encounters. Specifically, they
described an encounter with a patient who (1) elicited
negative emotions, specifically anger, (2) elicited positive
emotions, specifically satisfaction, and (3) had a mental
health condition. After each description, providers reported
their emotional reactions and engagement levels during the
encounter. We found that providers reported highly nega-
tive emotions in both the angry and mental health patient
encounters, compared to the positive patient encounters.
Moreover, these negative emotions were associated with
lower levels of provider engagement. In a subsequent
analysis of the impact of negative emotions on clinical
reasoning and decision-making, providers reported that
negative emotions elicited by angry and mental health
patients led them to provide suboptimal care and treatment
to those patients [35].

In addition to patients with mental illness, there are
numerous other patient populations that providers may
hold negative attitudes toward andwhomay elicit negative
emotions that can adversely impact care. For example,
healthcare disparities among various racial and ethnic
minority populations are well-established and are due, at
least in part, to affective factors [46]. Further, it is worth
noting that providers’ own identities can readily interact
with those of a patient in unique ways. For example, a
Jewish ED physician may be emotionally triggered by a
patient who arrives in his ED covered in Nazi tattoos,
whereas a non-Jewish physician may be significantly less
affected [47].

The affective influence of clinical contexts

Clinical contexts, like other social contexts, are inherently
affective [31, 48, 49]. As such, they exert influence on the
individuals who occupy them (e.g., physicians, patients,
colleagues, families) and these individuals can recipro-
cally impact each other. This, in turn can shape clinical
outcomes. Research has demonstrated a clear, unambig-
uous link between negative clinical contexts – character-
ized by rudeness and incivility – and clinical reasoning
and performance. For example, Riskin and colleagues [50],
in a randomized controlled trial, found that rude com-
ments (from an external expert) given to neonatal inten-
sive care unit (NICU) teammembers significantly disrupted
their clinical reasoning, resulting in much less information
sharing during diagnosis, which in turn led to a deterio-
ration in diagnostic performance. Similar deterioration
resulting from rudeness was also observed in their per-
formance of clinical procedures (e.g., resuscitation).

In a follow-up study, Riskin and colleagues [51] varied
the source of rudeness from colleagues to patients and
shifted the recipient of rudeness (from individual NICU
members to teams) and examined the extent to which
rudeness impacted team-level processes and clinical out-
comes. Results showed that rude remarks from patients’
families not only disrupted team processes (e.g., workload
sharing, helping), but also distorted the quality of the team’s
therapeutic performance (e.g., intervention performance).

These experimental results correspond well with our
qualitative investigation on the emotional experiences of
emergency department healthcare providers [31], in which
we found that providers frequently identified patients,
colleagues, and characteristics of the overall hospital and
healthcare systems as sources of negative emotions, which
they perceived to have a deleterious impact on their ability
to deliver quality care.
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Insights from social psychology:
the Affect-as-Cognitive-Feedback
Model

The findings reviewed above are consistent with the Affect-
as-Cognitive-Feedback Model — a prominent model in the
social psychology literature that explains how affect in-
fluences decision-making by providing feedback about our
decisions and how we process information [20, 28, 30, 33].
As described earlier, affect is typically highly adaptive
and serves a signaling function that orients individuals
and directs their behaviors [52]. Positive feelings provide
favorable feedback and an accompanying feeling of con-
fidence (i.e., certainty) in one’s decision-making approach
and decisions, whereas negative affect (excluding anger)
provides unfavorable feedback and an accompanying lack
of confidence (i.e., uncertainty). This feedback leads in-
dividuals to either accept (in the case of positive affect) or
reject (in the case most negative affect) their decisions and
the information processing style used to reach them – often
implicitly and non-consciously [20, 26, 29, 30, 33].

Figure 1 depicts the Affect-as-Cognitive-Feedback
Model. Specifically, as shown in the top of Figure 1, posi-
tive affect and anger act as a “go” signal that confers value
on and confidence in whatever information or processing
style is currently active and promotes the use of that infor-
mation or processing style. Given that heuristic/system 1

processing is usually dominant by default and therefore is
typically currently active [20, 21, 30, 33, 34], these emotions
tend to promote this processing style.

Although positive affect and anger often function
similarly based on research reported in the broad affect
and social cognition literatures, in the clinical context,
these emotions seem to exhibit differential properties with
respect to information processing. As we have reviewed in
an earlier section, positive affect has been found to facili-
tate and broaden information processing, allowing physi-
cians to be more flexible in reasoning to consider multiple
sources of information, thereby improving the likelihood of
arriving at a correct diagnosis [36, 37, 39]. On the other
hand, anger, frustration, and irritation appear to have little
or no adaptive value in the diagnostic process. These
emotions can enhance stereotype-use [53] and reliance on
other heuristics [54, 55] including premature closure (e.g.,
failing to consider a full differential diagnosis), anchoring
(e.g., incorrectly assuming a patient’s presenting condition
is due to one cause), and other biases associated with
diagnostic error [31, 32, 35, 45].

As shown in the bottom of Figure 1, with the exception
of anger, other types of negative affect act as a “stop”
signal that alerts people to potential problems with their
decisions or their currently active processing style,
therefore leading them to consider alternative decisions
or switch decision-making styles altogether [30, 33]. For
example, in clinical decision-making, anxiety signals to

STOP SIGNAL
Negative Affect 
(e.g., Anxiety, 

Sadness) 
(Low Certainty)

GO SIGNAL
Positive Affect 

(e.g., Happiness) 
and Anger

(High Certainty)

Currently Active
Processing Style

Resulting 
Processing Style

Currently Active
Processing Style

Resulting 
Processing Style

Figure 1: The Affect-as-Cognitive-Feedback Model.
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the healthcare provider that their typical default system 1
processing may be problematic or inaccurate, prompting
them to slow down to reconsider the case at hand or to
zoom in and focus on a challenging, puzzling issue
(thereby activating system 2 processing) [36, 37, 48]. Thus,
anxiety can transform a default system 1 processor into a
system 2 processor. Indeed, moderate levels of anxiety
can promote better performance and decision-making
[56, 57]. In our research conducted outside of the clinical
context, we find that experimentally inducing low to
moderate levels of anxiety/fear in individuals leads them
to process information in a relatively detailed and
analytical manner [20, 21, 30, 33, 34, 54]. However, high
levels of anxiety/fear can reduce individuals’ ability to
engage in these more effortful thought processes and can
lead to narrowing of attention, increased attention to
threat, and limited attentional resources [58] – all making
analytical thought more effortful and less likely.

Although system 1 processing is often active by
default, note that the Affect-as-Cognitive-Feedback Model
also explains how affect influences thinking under condi-
tions in whichmore analytical/system 2 processing may be
chronically active – as is the case for individuals with
anxiety disorders or autism [59, 60]. Further, research
demonstrates that dominant default thinking styles differ
across cultures [61]. Thus, based on individual difference
variables, cultural variables, and perhaps other factors, the
influences of affect will be reverse of those already
described. Future research is needed to better understand
the factors that underlie differences in default thinking
styles.

Valence vs. discrete emotion approaches

Although emotion research has tended to take a valence-
based approach (positive vs. negative affect), research
demonstrates that emotions can have more specific ef-
fects on judgment and processing when moving beyond
valence to consider the characteristics of more specific
or discrete emotions. Much of this work focuses on the
inherent appraisal tendencies of emotions. Appraisal
tendencies are prototypical cognitive features and pro-
cesses that characterize each emotion [62]. For example,
in addition to valence, emotions can be categorized by the
extent to which they convey a sense of personal control
(vs. lack thereof), a sense of certainty (vs. uncertainty), or
a sense of self- vs. other-responsibility (i.e., whether the
self or others should be responsible or blamed for what
happened).

Appraisal-tendency theory argues that it is not just
the valence of emotions that influences judgment and
processing, the inherent appraisal tendencies of emotions
can also have an impact [62]. Although emotions of the
same valence (e.g., happy and proud, or sad and fearful)
tend to generate similar effects, when emotions of the same
valence differ on important appraisal dimensions, they
tend to produce different results [62, 63]. A notable contrast
is between shame and anger, both of which are negative
in valence but differ along the dimension of self- vs. other-
responsibility. Shame is characterized by a high sense of
self-responsibility; whereas anger is characterized by a
high sense of other-responsibility. Thus, shameful people
tend to blame themselves for what happened whereas
angry people tend to do the opposite [62]. This may have
direct implications in clinical contexts especially with
respect to actions or decisions that led to undesirable
health outcomes (e.g., a medical error or misdiagnosis).

The Affect-as-Cognitive-Feedback Model is compatible
with both the valence and appraisal-tendency approaches
in its premise that affect or emotions provide feedback
concerning value on one’s judgment [20]. Although posi-
tive emotions tend to provide positive value (e.g., happi-
ness), and negative emotions negative value (e.g., fear),
appraisal tendencies of some negative emotions also
convey positive value, for example, anger is characterized
by a high sense of certainty and control. In this way, this
model incorporates both approaches by not restricting it-
self exclusively to just one type of input (be it valence or
appraisal-tendency)—a characteristic that contributes to
its potentially broad applications in the field of clinical
decision-making.

Section summary

The Affect-as-Cognitive-Feedback Model brings a unified,
tested theoretical frameworkwith rich empirical support (for
a detailed review, see ref. [20]) to the field of clinical
decision-making. Not only can it explain past findings with
respect to the influence of affect in clinical contexts, it
can also generate specific, testable hypotheses (see next
section) on when affect is likely to influence clinical
decision-making and how. Seen in this perspective, the
Affect-as-Cognitive-Feedback framework has arrived at a
timely junction as it has the ability to establish a common
ground on which stranded research programs can be joined
by elucidating, conceptually, the intricate and sometimes
puzzling relationship between cognition and affect.
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Recommendations and research
opportunities for altering adverse
influences of affect on clinical
reasoning and diagnostic error

Beyond its theoretical implications, the Affect-as-Cognitive-
FeedbackModel suggests several interventions to reduce the
negative impact that affect may have on clinical reasoning
and diagnostic error. The effects that we reviewed are not
inevitable. Fortunately, the influence of affect on cognitive
processing is highly malleable and easily altered. Research
in social cognition demonstrates that cognitively priming a
specific information processing style (e.g., heuristic/system
1 or analytical/system 2 processing) activates procedural
knowledge (i.e., a content-free way of how to process
information) that carries over to reliably influence how
subsequent information is processed. Indeed, research
demonstrates that simple experimental manipulations can
quickly turn heuristic/system 1 processors into analytical/
system 2 processors. The goal is to change one’s default
information processing style from heuristic to analytic;
this can be done via well-established cognitive priming
methods.

For example, researchers frequently use a Navon letter
task [64] in which participants view a series of letter displays
(see example, Figure 2). Participants instructed to identify
small letters (“T”) process information in a subsequent un-
related taskmoreanalytically than those instructed to identify
the large letter (“H”). Isbell and colleagues [34] showed that
anger-induced, “H”-primed participants employed greater
heuristic, categorical (i.e., system 1) processing on a subse-
quent task designed to assess self-concept, whereas those
“T”-primed used more analytical, concrete (i.e., system 2)
processing.

Although very much in the testing and research phase,
such findings may have clinical applications. That is, to the
extent that specific types of patients reliably elicit particular
affective reactions in providers [35], it may be possible to
build strategies for priming providers to process information
more carefully (e.g., via system 2) into electronic health

records, for example, for specific types of patients. Such
interventions may also be tailored to specific providers
based on different providers’ unique emotional triggers.
This is an area of considerable research opportunity.

A second potential intervention in line with the Affect-
as-Cognitive-Feedback Model focuses on another strategy
for changing the effects of emotions. Simply changingwhat
emotions are attributed to changes the effects of those
emotion on judgements and decision-making [21, 30]. For
example, if a clinician attributes their anger during an
encounter with a patient with mental illness to something
external to the patient (e.g., lack of psychological support
or resources in the community), then the provider might
engage in a reasoning process that is less biased by anger
(and the system 1 processing that anger typically pro-
motes), as the target of the anger has shifted from the pa-
tient to something else. In this way, the simple act of
attributing one’s feelings to something other than the task
at hand (i.e., evaluating the patient) changes the relevance
of those feelings to the task, and thereby changes their
influence on the task [35].

Finally, interventions that alter providers’ emotional
experiences directly via specific emotion regulation stra-
tegies are effective in reducing adverse effects of emotions
on decisions. Research demonstrates that cognitive reap-
praisal – thinking about different aspects of an emotional
situation – can directly alter one’s emotional experience
[65–67]. For example, rather than focusing on the frus-
trating aspects of an encounter with an angry patient, a
provider may direct their attention to other aspects of the
situation, such as the staff’s helpful efforts to assist the
patient and provider. By changing one’s focus of attention
in this way, emotions change, and their effects on clinical
reasoning (i.e., overconfidence, premature closure) should
similarly be altered [35]. Research demonstrates that
emotional awareness and regulation skills can be devel-
oped and enhanced via emotional intelligence training
interventions [68, 69], which we along with others [70–74]
recommend be a part of medical training.

Concluding remarks

Inmedicine, it has long been assumed that decision-making
is largely, if not entirely, cognitive [12, 14, 22]. When diag-
nostic errors happen, they are very often thought to be the
result of faulty thinking. Hence, the solution for these errors
is to think better. Part of this assumption is appropriate:
determining a diagnosis is a cognitive task, andmany biases
can induce errors indecisions [2, 9]. However, affect can also
play a major role in the diagnostic process, as it does in anyFigure 2: Navon letter task.
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of our thinking and decision-making. Indeed, decades of
research in social and cognitive psychology suggest that it
plays a major role in shaping our thinking and decision-
making (for reviews, see refs. [20, 21]).

In this paper, we reviewed evidence demonstrating the
strong influence of feelings on thinking. We also consid-
ered extant research findings related to the influence of
affect on clinical reasoning. We maintain that although
affect is generally adaptive and typically leads to the right
decisions, it can negatively influence decision-making in
the clinical context. Therefore, in order to lay an empirical
foundation for the development and testing of in-
terventions that can mitigate negative influences of affect
on clinical reasoning and diagnosis, we issue an impera-
tive call for more research. Drawing on a large body of
scholarly work in social psychology, including the Affect-
as-Cognitive-Feedback Model, we propose developing and
testing interventions to combat the negative impact
of emotions and other affective experiences on clinical
decision-making, which will reduce diagnostic errors and
improve clinical reasoning. By integrating the literature on
patient safety with those in social cognitive and affective
science, there is an abundance of opportunities to make
new discoveries that will have the power to significantly
reduce diagnostic errors and improve patient safety. To
realize this potential, interdisciplinary collaborations are
urgently needed and strongly encouraged.
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