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Abstract 

 

PSYCHIATRIC DIAGNOSTIC DECISION-MAKING: INVESTIGATING THE THEORY OF 

THE DUAL-PROCESS MODEL 

By: Christopher S. Kleva, M.A. 

 

A thesis submitted in partial fulfillment of the requirements of the degree of Master of Science at 

Virginia Commonwealth University. 

 

Director: Jared Keeley, Ph.D. 

Associate Professor of Psychology 

 

Diagnostic decision-making is an important component of clinical practice; however, there is 

substantial diagnostic unreliability within mental health diagnoses. The lack of reliability 

emphasizes the importance of investigating diagnostic decision-making; however, the research to 

date is limited, primarily relying on a vague definition of decision-making based on the dual-

process model. The present study is an exploratory attempt to apply the dual-process model to 

explain how mental health clinicians (n = 30, 73.3% cisgender female, 96.7% psychologists) 

arrive at making diagnostic decisions through the use of an interactive interview mechanism. For 

each participant, we are able to create a figure that displays their decision-making process. The 

number of times participants indicated System 2 processing based on diagnostic questions and 

certainty rating each ranged from 0 to 9 (M = 3.10, SD = 2.41 & M = 3.07, SD = 2.53, 

respectively). The number of questions asked (2 to 27, M = 9.30) were significantly correlated 

with switching diagnostic questions (r(28) = .59, p < .001) and switching their diagnostic 

certainty rating (r(28) = .57, p < .001). Findings provide evidence that the interactive interview is 

an effective mechanism to operationalize the dual-process model. The public health significance 

and implications of the interactive interview lies in the potential for individual clinicians and 

mental health teams to better understand their diagnostic decision-making process and improve 

overall accuracy. Future research may provide further support for the paradigm to offer 
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individualized training and consultation for clinicians and mental health teams to improve their 

decision-making process. 

 

Keywords: clinician cognition, diagnosis, decision-making, dual process model
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Introduction 

  Diagnostic decision-making is an important component of clinical practice, helping guide 

case conceptualization, selecting effective treatment interventions, and monitoring appropriate 

outcomes. Unfortunately, there is substantial diagnostic unreliability within mental health 

diagnoses (Narrow et al., 2013). A source of unreliability in diagnostic outcomes is that 

clinicians can arrive at different conclusions given the same information. This lack of reliability 

emphasizes the importance of investigating diagnostic decision-making; however, the research to 

date is limited. Past research has largely only focused on medical diagnoses while relying on a 

vague definition of diagnostic decision-making based on the dual-process model, a common 

model of thinking and decision-making.  

The dual process model states that decision makers operate in two systems, System 1 and 

System 2. While the dual process model evolved out of cognitive psychology, it has influenced a 

number of other fields including behavioral economics (Kahneman & Tyversky, 1979), learning 

(Schnieder & Shiffrin, 1977), and social psychology (Devin, 1989). More recently, this model 

has been used to investigate clinical decision-making within medical settings. Croskerry (2009) 

and Norman et al. (2014) have used the dual process model as a way to explain diagnostic 

failures with the intention of increasing diagnostic reliability. Unfortunately, there are several 

limitations to the current literature on the dual-process model of decision-making. 

By and large, current literature defines the dual-process model of decision making as 

conceptual frameworks of verbal theories. The central discriminant factor between System 1 

and System 2 is reaction time; however, this operationalization is lacking. Studies have 

attempted multiple methodologies to operationalize the dual-process model of decision-making 

including: manipulating instructions (Bieleke et al., 2017), relying on participant self-report 
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(Walco & Risen, 2017), reaction time measurement (Markovits et al., 2013), and physiological 

measurements such as neuroimaging (Diederich & Trueblood, 2018) and skin conductance 

(Richards et al., 2018). Unfortunately, these different operationalizations are not without 

shortcomings and each will be addressed. 

The proposed study will apply the dual-process model of decision-making to 

investigate how mental health clinicians arrive at making diagnostic decisions and, more 

specifically, improve the operationalization of the dual-process model. Alternative theories of 

decision-making were considered such as the “classical decision- making (CDM) paradigm”; 

however, the model posits that decision makers operate in a   world of complete certainty in 

which they are presented with a specific problem, contemplate all choices and potential 

consequences prior to making a decision (Djulbegovic et al., 2018). The CDM model does not 

take into account unpredictable situations and fast-paced environments in which past 

experience, bias and heuristics can affect the decision-making process. The dual-process model 

takes into account bias and heuristics (e.g., availability bias). 

Public Health Significance 

 Unfortunately, there is a vast degree of diagnostic unreliability (Regier et al., 2013), both 

the over and under diagnosis of certain mental disorders (Mitchell et al., 2009). The public health 

significance of psychiatric misdiagnosis lies in the impact on the overall health, quality of life 

and length of life of those individuals misdiagnosed. The initial misdiagnosis can result in the 

delay of appropriate treatments and harmful prescribing of pharmaceuticals, thereby leading to 

the worsening of symptoms of various mental disorders, including but not limited to bipolar 

disorder (Bowden, 2005; Ghaemi et al., 2000), depression (Mojtabai, 2013; Vermani et al., 

2011), and obsessive-compulsive disorder (Glazier et al., 2015). For example, bipolar disorder 
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has been commonly misdiagnosed as unipolar depression and, on average, 48% of these 

individuals are not properly diagnosed until ten years after the first time they sought treatment 

(Berk et al., 2007; Hirschfeld et al., 2003). The improper prescribing of antidepressants when 

bipolar disorder is misdiagnosed as unipolar depression has been found to cause new or 

accelerated rapid cycling of hypomania or mania (Goldberg & Truman, 2003; Ghaemi et al., 

2000). In addition, misdiagnosis leads to increased financial burden on society as well as on the 

individual as symptoms worsen impacting overall functioning and causing social and 

occupational impairment (Bessonova et al., 2020). For example, in 2013, the US economic 

burden of schizophrenia was reported to be US$155.7 billion (Cloutier et al., 2016), which had 

more than doubled since 2002, when the economic burden was US$62.7 billion (Wu et al., 

2005). These numbers are alarming considering a recent study conducted at John Hopkins 

Bayview Medical Center found that over 50% of individuals with a primary diagnosis of 

schizophrenia were later re-diagnosed, most commonly with anxiety or mood disorders (Coulter 

et al., 2019). 

It is also important to note that there are racial and sexual orientation-related disparities 

among those who are more likely to be misdiagnosed. For example, individuals of African 

descent are more often misdiagnosed with another disorder, such as schizophrenia, when bipolar 

disorder is the correct diagnosis, compared to those of European descent (Akinhanmi et al., 

2018; Bailey et al., 2009). Gara et al. (2019) also found that African Americans are more often 

diagnosed with schizophrenia, even when full criteria for mood disorders are also met. They go 

on to emphasize the significant consequences of misdiagnosis, specifically treatment 

nonadherence or dropout, delayed treatment response, worsening morbidity and increased risk of 

suicide. In addition, inappropriate prescribing of antipsychotic medications can lead to increased 
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risk of adverse side effects including weight gain, diabetes, and certain movement disorders. 

Krishan Aggarwal et al. (2012) found that racial minorities diagnosed with schizophrenia are 

more likely to receive long-acting antipsychotic injections. They suggest that this is due to a 

biased belief that racial minorities are less adherent to antipsychotic medications. With respect to 

sexual orientation-related disparities, borderline personality disorder (BPD) is found to have 

been more commonly diagnosed in sexual minorities, more specifically bisexual individuals, 

compared to their heterosexual counterparts (Rodriguez-Seijas et al., 2021; Reuter et al., 2016). 

The potential overdiagnosis of BPD in sexual minorities further perpetuates stigma and 

marginalization while also further delaying appropriate treatment. 

Diagnostic Decision-Making 

Diagnostic decision-making is the process by which clinicians gather information by 

asking questions to evaluate a client’s symptoms in order to develop a diagnostic hypothesis 

which is used to inform treatment (Higgs & Jones, 2008; Norman, 2005). Due to the multiple 

theory-grounded processes that make up diagnostic decision-making, this definition warrants 

dissection: (a) deciding how to assess the person, such as selecting questions in an unstructured 

interview; (b) recognizing the person’s symptoms; (c) matching the endorsed symptoms to 

potential diagnoses; and (d) evaluating the fit of competing potential diagnoses, or competing 

hypotheses. It is important to note that the last step of diagnostic decision-making is choosing an 

appropriate treatment; however, this process is beyond the focus of this study, and we will only 

focus on the first four steps of the process. 

The most common mechanism by which mental health professionals assess individuals is 

through diagnostic interviewing (Segal & Hersen, 2010). The three distinct types of diagnostic 

interviews are: (1) structured, (2) semi-structured, and (3) unstructured. The types of questions 



5 
 

that are asked by the interviewer is dictated by the format of the interview. Structured interviews 

provide the exact verbiage and series of questions that must be executed verbatim by the 

interviewer. Semi-structured interviews offer the same structure and standardization of questions 

and probes; however, interviewers have the flexibility to augment the interview by asking their 

own questions to further clarify the clinical profile (Miller, 2019). Unstructured interviews, as 

the name suggests, provides the interviewer “maximum latitude regarding what questions to ask, 

how to probe symptom patterns, and how much time to spend on different subject matters” 

(Miller, 2019, p. 31). While unstructured interviews are the most commonly used interviews by 

clinicians, there are major disadvantages including poor reliability and validity as well as a 

greater degree of susceptibility to biases (Rogers, 2001). The process of diagnostic interviewing, 

regardless of the type of interview, requires the interviewer to be able to identify diagnostic cues, 

signs and symptoms consistent with DSM-5 disorders (American Psychiatric Association, 2013a; 

Jones, 2010). This process is known as pattern recognition. 

Primarily emerging from the field of cognitive psychology, pattern recognition refers to 

the process of classifying stimuli into distinct categories based upon previous knowledge and 

experience (Reed, 1972). For example, while conducting an unstructured clinical interview, the 

patient reports to the interviewer that they have been struggling with feelings of prolonged 

sadness and have lost interest in activities that use to bring them joy. The clinician, who has over 

twenty years of experience working with patients diagnosed with Major Depressive Disorder 

(MDD), recognizes that the two symptoms endorsed represent a pattern that is consistent with 

MDD. Pattern recognition is shown to be a key strategy used by clinicians to identify important 

clinical information and categorize said information into “an organized knowledge structure 

acquired and evolved through learning and extensive clinical experience” (Fernando et al., 2012, 
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p. 122). In medicine, the specific pattern for distinct disorders used by clinicians are “illness 

scripts”, which store information about prototypical patients or past experiences (Schmidt, 

Norman, & Boshuizen, 1990). A common theory explaining this process in psychiatry is 

prototype-matching (Genero & Cantor, 1987; Cantor et al., 1980). 

A prototype refers to “a clinician’s conception of a hypothetical client who best 

exemplifies a particular disorder” (Garb, 2005, p. 71). According to the theory, clinicians make 

diagnostic decisions by comparing their patients to a prototype. The possibility that clinicians 

may be diagnosing using their own personally defined prototypes is important to recognize and 

may explain low levels of interrater reliability and diagnostic accuracy in psychiatric diagnoses. 

Additionally, the process of prototype-matching has been shown to categorize typical 

presentations more efficiently than atypical presentations, further explaining misdiagnosis (Garb, 

2005). To better explain the concept of typical and atypical presentations, Cantor et al. (1980) 

discuss furniture. If we were to believe the prototype of furniture has four legs and a flat surface, 

we would think of a table and chair as typical presentations of the prototype. Unfortunately, 

according to the features we attribute to the prototype, a rug and desk lamp would be considered 

atypical because they do not have four legs and a flat surface. With respect to mental disorder, 

sadness may be considered a typical feature of a depression prototype; however, a poor memory 

may be considered an atypical feature. 

Kim and Ahn (2002) posit the theory-based model of categorization which states that 

clinicians view the diagnostic process as causal theories, i.e., as a set of interlinked causes for 

their current problem. For example, participants were more likely to diagnose a hypothetical 

patient with a disorder if they endorsed causally central symptoms, those which directly map 

onto the participants’ theoretical representation (prototype) of the disorder, compared to causally 
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peripheral or isolated symptoms. Causally central symptoms and peripheral causal symptoms can 

be conceptualized similarly to typical and atypical presentations, as discussed above. It is 

important to note that during delayed recall, participants were more likely to attend to symptoms 

that were causally central to their own diagnostic hypothesis. The false memories suggest that 

participants may be biased to rely on their own personal theories especially when the 

symptomatology is ambiguous and conflicts with their own pattern recognition. Additionally, 

when symptomatology is ambiguous and prototype-matching encounters an atypical 

presentation, individuals may be forced to evaluate the fit of competing potential diagnoses, or 

competing hypotheses. 

The hypothetico-deductive method requires individuals to assess symptom patterns and 

confirm their fit with competing diagnoses (Elstein, 1994). This has been shown to be the 

preferred method for less experienced clinicians (Kassirer & Kopelman, 1991). An alternative 

approach to deciding between competing hypotheses is using diagnostic decision trees. First 

(2014) offers a systematic approach to consider differential diagnoses, reflecting the DSM-5’s 

(American Psychiatric Association, 2013a) organization and structure of mental disorders. The 

best approach to arriving at a diagnostic conclusion is a bottom-up approach, by which one 

begins the diagnostic process by considering the presenting problem. Decision points, whether or 

not a sign or symptom is present, continue throughout the tree, providing further support for 

specific diagnoses and ruling out others until a final diagnosis has been selected. 

The definition of diagnostic decision-making provided above has been commonly used 

within the literature investigating the role of the dual process model in diagnostic decision-

making among medical professionals (Pelaccia et al., 2011; Croskerry, 2009). In fact, the 
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prototype-matching theory involving typical presentations can be tied to System 1 processing 

while atypical presentations necessitate System 2 processing. 

Dual-Process Model 

Decades of research on reasoning and decision-making have come to agree on the 

presence and interaction of two distinct systems, typically referred to as System 1 and System 2 

(Evans, 2008). System 1, considered the “intuitive system”, operates automatically and instantly, 

with little to no conscious effort. Everyday activities that are considered automatic and are 

attributed to System 1 include selecting your favorite cereal to purchase at the grocery store, or 

which gas to fuel your vehicle. System 2, considered the “deliberate system”, operates rationally 

and slowly, utilizing conscious mental processes prior to arriving at a decision. We often rely on 

System 2 when we are attempting to organize an introduction for a manuscript or selecting 

courses to take that will fit into your schedule for the upcoming semester. While there has been a 

general consensus on the existence of the dual-process model, there is a great deal of 

disagreement on the operationalization and interaction of the two systems. 

Dual-Process Model 2.0 

De Neys and Pennycook (2019) proposed an alternate conceptualization of the two 

systems. The traditional dual-process model marks System 1 and System 2 as separated by 

“intuitive” and “deliberate” thinking; however, theorists have put forth the idea that decisions in 

System 1 can be both intuitive and deliberate. Prior to making a decision, we often rely on 

traditional heuristics to arrive at an answer which can be described as an “intuitive” response. 

The intuitive response can be a logical and deliberate decision using little to no conscious effort. 

The instinctual and quick response is based on one’s experience, relying on previous knowledge 
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and basic probability principles. The key difference in this alternative conceptualization is that, 

although System 1 and System 2 both result in deliberate decisions, System 2 requires more 

conscious effort and time to arrive at a decision. For example, an experienced psychologist 

working on the inpatient unit at a hospital meets a new patient and upon meeting them for the 

first time offers a preliminary diagnosis of schizophrenia. The psychologist relied on their 

experience as well as knowledge of the base rate of schizophrenia at the facility to make a logical 

and deliberate decision quickly. Unfortunately, by relying on heuristics and past experiences, 

System 1 thinking can result in biases and, ultimately, may result in errors in decision making 

(Croskerry, 2013; Croskerry, 2008). By the psychologist in the above example relying on past 

experience and base rates, they may be at risk of providing an inaccurate diagnosis. For example, 

it is possible that the psychologist neglected to consider medical causes for the symptoms (e.g., 

low blood sugar, encephalitis) or forgot to inquire about the patient’s work history where they 

would have learned they were exposed to toxic industrial chemicals. 

The alternative conceptualization of the dual-process model has led researchers to offer 

alternative models of how the two systems interact with one another. Do the two systems operate 

in a specific order or in parallel? The Default Interventionist theory proposes that there is a 

sequential ordering in the activation of the two models (Evans, 2008). The initial answer or 

decision that is generated is the result of System 1, and System 2 is only activated when further 

thought or deliberation is required. Recently, a hybrid model has been proposed that recognizes 

that a System 1 decision can result from both logical and heuristic processing. Additionally, it 

acknowledges that System 2 is optional, and activation is not always necessary. The Three Stage 

Dual-Process Model (Pennycook et al., 2015) provides reasoning for whether System 2 is 

activated. If an individual is presented a problem that elicits two System 1 responses (Stage 1), 
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conflict detection occurs because there are two competing responses (Stage 2). The conflict leads 

to the activation of System 2, in hopes of a resolution (Stage 3). 

Theoretically, the Three Stage Dual-Process Model can explain the process by which 

many mental health clinicians go about making diagnostic decisions. When meeting a client for 

the first time, it is common for clinicians to have an initial set of diagnostic questions that they 

ask to all new clients. For example, as the clinician gathers further information, they begin to 

develop a preliminary diagnosis of major depressive disorder and alter questions to confirm said 

diagnosis. This would be considered Stage 1. As the clinician gathers more information that 

resembles patterns of symptomatology from previous patients, it helps to confirm their 

preliminary diagnosis and become more confident. However, during the process of asking 

questions, the clinician may receive a response that conflicts with their preliminary diagnosis, 

thereby, activating Stage 2. The clinician will then begin to recall differential diagnoses such as 

normative grief or sadness to determine the next line of questioning that will help arrive at the 

correct diagnosis. This conflict detection activates System 2 and the final stage of the model, 

Stage 3. 

Unfortunately, the progression through stages are not always as systematic as presented. 

When a conflict is detected between competing ideas, the strength of the conflict determines 

whether System 2 will be activated. Further complication results from biased intuitions.  

Bago and De Neys (2017) discovered that if an individual is confident enough in their 

System 1, initial intuitive response, if given the opportunity to engage in System 2, to rethink and 

potentially change their answer, they will fail to do so. The likelihood of staying in System 1 and 

not engaging System 2 is further exacerbated by heuristics and biases. Although heuristics 

provide the benefit for individuals to be able to make decisions quickly with less cognitive 
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energy, the payoff is that taking these mental shortcuts predispose individuals to ignore 

contradictory information. Furthermore, reliance on previous experience paired with unconscious 

biases directly affects clinical judgement, leading to diagnostic errors (Croskerry et al., 2013). 

Limitations of Operationalization 

 As mentioned earlier, current literature defines the dual process model of decision-

making as conceptual frameworks of verbal theories. Researchers have utilized a variety of 

methodologies to assess the existence of the dual-process model; however, each is not without its 

own limitations. These methods and their limitations are discussed below. 

 Reaction Time. The central discriminant factor between System 1 and System 2 is 

reaction time; however, this operationalization is inadequate. When attempting to capture each 

distinct system in action when making a decision, studies will often apply arbitrary thresholds for 

when System 1 processing ends and System 2 processing begins (De Neys, 2021). Markovits et 

al. (2013) applied such arbitrary thresholds in two experiments in which participants evaluated 

the validity of a conclusion that followed a series of supporting statements. In the first 

experiment, participants in the limited time condition were given 18 seconds to assess the 

validity of the conclusion while the other participants were given unlimited time. Researchers 

justified applying the 18 second time restriction based on pre-testing which concluded 18 

seconds was sufficient to read the full series of statements with little time to deliberate before 

answering. In the second experiment, the limited time condition allowed participants 20 seconds 

to read the statements and provide an answer. Besides these time restrictions being arbitrary, 

applying such thresholds assumes that all participants move through System 1 and System 2 

processing the same and ignores the individual differences in processing speed between 

participants. 



12 
 

 Instructional Manipulation. Bieleke et al. (2017) were interested as to whether an 

individual’s social value orientation, the way in which a person divides resources between 

themselves and others and weighs their welfare relative to the welfare of others, moderates the 

effects of intuitive versus reflective processing in an ultimatum game experiment. Participants 

were divided into either the control group or the experimental group, which consisted of the 

intuitive, System 1, or reflective, System 2, condition. The researchers directly manipulated the 

instructions for the participants to have a choice as to which strategy they would use for the 

ultimatum game. Participants were asked to either choose between the intuitive and neutral 

strategy or the reflective and neutral strategy. In anticipation that participants using the intuitive 

strategy may start deliberating for an extending period of time, researchers offered a plan to 

overcome this hurdle. Participants were encouraged to say to themselves, “If I start pondering at 

length, then I will tell myself: Listen to your guts!” Likewise, participants using the reflective 

strategy were advised to repeat the following statement, “If I start acting in a hasty way, then I 

will tell myself: Use your brain!” Presumably, these instructions would keep someone from 

using one system or the other. 

Another method of instructional manipulation used by researchers to capture System 1 

and System 2 processing is using the two-response paradigm. Thompson et al. (2011) provided 

explicit instructions to their participants to elicit which system they should use. Participants were 

told to complete the tasks as fast as possible, which is presumed to activate System 1, and were 

then able to return to the task later on, taking as much time as they need with the ability to 

change their response, which is presumed to be indicative of System 2. After providing each 

response, participants were asked on a scale of 1, “Guessing”, to 7, “Certain I’m Right”, on their 
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Feeling of Rightness. This component will be adopted and adapted for the present study which 

will be discussed further. 

The limitation of operationalizing System 1 and System 2 by direct instructional 

manipulation is that researchers cannot conclude with a high degree of certainty that participants 

operated within their chosen condition. Additionally, for example, if a participant chose to 

operate intuitively but for each trial had to repeat the phrase, recognizing that they were no 

longer operating in System 1 would entail operating in System 2. This confounding variable 

limits the reliability of measuring and capturing System 1 and System 2 processing. 

 Self-Report. Walco and Risen (2017) used a unique self-report design to study the role 

of acquiescence within the dual-process model of decision-making. Acquiescence is the 

phenomenon by which an individual explicitly recognizes that their intuitive decision is wrong; 

however, they refuse to alter their decision. The researchers tested this phenomenon using four 

different decision-making scenarios (e.g., lottery game, blackjack). All participants were 

educated on the difference between intuitive responses, presented as “consulting the gut”, and 

rational responses based in reason, as well as how the two responses may differ at times. 

Participants were then introduced to a decision-making scenario and were asked to answer two 

questions prior to making their decision: (a) which option was more intuitively appealing, and 

(b) which option was the more rational choice. They were also asked how important it was for 

them to make decisions based on intuitive or rational analysis as well as how they would respond 

if there was a conflict between the two responses. Results from all four experiments support the 

existence of acquiescence. Nevertheless, the operationalization of the dual-process model using 

self-report is subject to the limitation of being reactive to experimental instructions. After 

participants were educated on the differences between intuitive and rational responses and 
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presented questions, it is possible that participants were influenced by the instructions and 

responded according to how they assumed researchers wanted them to respond.  

 Neuroimaging. As is common in the field of cognitive psychology, many theories have 

been tested under a neurobiological lens by applying neuroimaging and the dual-process model 

of decision-making is no different. De Martino et al. (2006) used functional magnetic resonance 

imaging (fMRI) to investigate which areas of the brain were activated when individuals are 

presented with framing effects in risky decision making. Framing effects refer to the bias 

individuals have to make decisions based on if the decision is presented as a positive (gain) or a 

negative (loss). The researchers concluded that framing effects were associated with increased 

activation in the amygdala, while the reduction of framing effects were associated with increased 

activation in the orbital and medial prefrontal cortex (OMPFC). Guo et al. (2017) showed that an 

increase in framing effects results from fast and intuitive System 1 processing. While it would be 

naïve to deny there are specific brain regions related to decision-making, it is harder to conclude 

which brain regions are activated during System 1 and System 2 processing. As was just 

demonstrated, conclusions are being drawn by pairing separate findings to justify the presence of 

specific brain regions during System 1 processing. Further, neuroimaging is expensive and 

impractical for widespread use, especially with hard-to-access populations like mental health 

professionals. 

 Skin Conductance. Richards et al. (2018) proposed that operating in System 1 increases 

the likelihood of the disposition effect, which states that individuals are more averse to 

experiencing significant losses rather than experiencing the enjoyment of significant gains 

(Shefrin & Statman, 1985). Goulart et al. (2013) investigated the relationship between the 

disposition effect and psychophysiological processes such as skin conductance. They found that 
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individuals with a high disposition effect also exhibited higher skin conductance responses. This 

finding suggests that emotional arousal is tied to System 1 processing. The limitation of using 

skin conductance as a proxy for this relationship is that there is an assumption that the 

relationship between emotional arousal and System 1 processing is universal and specific, 

ignoring individual differences and outside factors that may increase or decrease one’s emotional 

arousal and skin conductance. 

Dynamic Stochastic Dual-Process Model 

Diederich and Trueblood (2018) proposed a specific framework for investigating the 

dual-process model: the dynamic stochastic model. This model was designed to measure how 

decision makers change preferences over time (dynamic) between two potential options 

(stochastic). Through computational modeling, the researchers are able to explain the timing and 

interaction between the two systems. Decision makers gather evidence over time regarding two 

distinct options until they have reached a threshold where enough information has been gathered 

that a choice can be made between the two options. Unique to this model is that it can account 

for choice and response-time data, addressing the various limitations seen in traditional, verbal 

theories of the dual-process model. Additionally, the stochastic model can explain whether the 

two systems interact simultaneously or sequentially, as seen in the Three Stage Model. 

The foundation of the stochastic model is attributing System 1 choices to Prospect 

Theory (PT; Kahneman & Tversky, 1979) and System 2 choices to Expected Utility Theory (EU; 

vonNeumann & Morgenstern, 1953). PT suggests that decision makers base their choices on 

perceived gains opposed to perceived losses. This is known as “loss aversion.”  Tversky and 

Kahneman (1992) proposed that losses are more emotionally involved than gains. Additionally, 

there is also a framing effect that is at play. For example, if an individual is given two potential 



16 
 

options, both equal in value, but one is presented in terms of potential gains and the other in 

terms of potential losses, the individual is more likely to choose the option with the potential 

gains (Weller, Levin, & Denburg, 2011). EU is typically conceptualized as decision making 

under uncertainty. When a decision maker (DM) is unsure of the outcome of any one decision, 

they will weigh the average of all potential outcomes and make a decision based on the highest 

expected utility. A common example is insurance. DMs accept that the expected value of paying 

monthly insurance is superseded by the possibility of large-scale losses if something were to 

happen and they did not have insurance. This is known as “risk aversion.”  

Diederich and Trueblood (2018) tested their model using a gain-loss paradigm presented 

in De Martino et al. (2006). DMs were presented with different starting monetary amounts (e.g., 

$25, $50, $75, $100) and were then asked to choose between a sure option to keep a portion of 

the initial amount or a gamble option to possibly keep all of the initial amount. The gamble 

options were offered in four different probabilities: 20%, 40%, 60%, and 80%. All DMs were 

presented with six trials. Whether or not DMs chose the sure or gamble option depended on the 

frame. When the task was framed as a gain, DMs were more likely to prefer the sure option, 

opposed to when the task was framed as a loss, DMs were more likely to prefer the gamble 

option. For example, the sure option consisted of keeping $20 of the original $50 and the gamble 

option consisted of potentially losing $30 of the original $50. Both options are mathematically 

the same, but the frame resulted in DMs treating them differently. Researchers found that the 

longer a DM operated in System 1, the stronger the framing effect. DMs operated in System 2 

when the gamble and sure options are the same and the risk is neutral. For example, Figure 1 

represents the model from six individual trials when the task is framed as a gain. The upper and 

lower limits represent the gain and sure option, respectively, with the vertical dotted line 
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representing the arbitrary threshold defining System 1 and System 2. In this experiment, two 

trials chose the sure option while operating in System 1 while the other four trials made their 

choice in System 2. This model will be the basis for the proposed study. 

 

Figure 1. Example of two-stage dynamic-stochastic dual-process model 

Note: Diederich and Trueblood (2018) 

Proposed Study 

Previous research has struggled to move beyond defining the dual-process model of 

decision-making as simply a conceptual framework of verbal theories. A primary reason is the 

weak operationalization of how the two systems differ. To date, researchers are unconvinced 

about how to define and measure the two systems and, therefore, have attempted various 

methods. As was addressed earlier, each of these methods have limitations. Additionally, there is 

limited research on the application of the dual-process model of decision-making to explain 

psychiatric diagnostic decisions, specifically. 
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The proposed study seeks to apply the dual-process model to explain how mental health 

clinicians arrive at making diagnostic decisions through the use of an interactive interview 

mechanism. More specifically, the general aim of the proposed study is an exploratory attempt to 

apply Diederich and Trueblood’s (2018) dynamic stochastic model of the dual-process model to 

explain psychiatric diagnostic decisions. Through the use of the interactive interview 

mechanism, we intend to attempt to measure which system (System 1 or System 2) clinicians are 

using to make diagnostic decisions both overall and at any given moment. After receiving each 

new prompt or new piece of information within the interview, participants will be asked to 

complete two scales that will serve as indicators as to which system participants are operating. 

For the first scale, participants will be asked to rate whether they are leaning towards one 

diagnosis or the other, with the option of staying neutral in the middle of the scale. In the second 

scale, participants will rate their confidence of their diagnostic rating on the previous scale with a 

sliding scale of 0 to 100 (See Appendix A). Additionally, the interactive component of the 

interview will provide an additional point of operationalization. Participants will be given a 

choice of questions to ask after each new piece of information in the interview. Their choice of 

question will be an additional indication of which system they are using, as the questions can be 

either consistent or inconsistent with the diagnosis they have selected. For each participant, we 

will be able to create a figure that displays the decision-making process, similar to those in 

Diederich and Trueblood (2018). For example, Figure 2A represents a participant who was 

confident throughout the interactive interview. They asked confirmatory questions to further 

their confidence towards diagnosis one and likely operated primarily in System 1. Possible 

outcomes for participants operating in System 2 would look similar to Figure 2B and 2C. In the 

former, the participant’s diagnostic certainty fluctuated consistently within a single diagnosis; 
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however, in the latter, the participant’s certainty fluctuated between both potential diagnoses. In 

addition to applying the dual-process model of decision-making to psychiatric diagnostic 

decisions, using the interactive mechanism will also enable us to recognize patterns of diagnostic 

questioning and their relation to diagnostic certainty and confidence ratings. 

A.  

B.  

C.  

Figure 2. Expected dynamic-stochastic dual-process model for proposed study. Panel A: 

Participant operated primarily in System 1. Panel B: Participant fluctuated between System 1 and 

System 2; however, consistently within a single diagnosis. Panel C: Participant operated in both 

systems and diagnostic certainty fluctuated between both potential diagnoses. 
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Throughout the interactive interview participants are attempting to decide between two 

potential diagnoses: major depressive disorder and a normal grief response. These two 

differential diagnoses were chosen because of the high rate of comorbidity (Sung et al., 2013) 

and the longstanding debate between categorizing grief or bereavement as a diagnosable 

psychological disorder or as a normative response to loss (Maj, 2012; Wakefield & First, 2012; 

Wakefield, 2013). The “bereavement exclusion” (BE) for major depressive disorder (MDD), 

which was first introduced in the DSM-III (American Psychiatric Association, 1987), recognized 

depressive symptoms as a culturally, normative response for bereaved individuals. The BE was 

carried over to the DSM-IV (American Psychiatric Association, 2000); however, it was removed 

from the DSM-5 (American Psychiatric Association, 2013a). Ultimately, while the developers of 

the DSM-5 provided some guidance and insight as how to best differentiate MDD and normative 

grief, they noted, “this decision inevitably requires the exercise of clinical judgement…” 

(American Psychiatric Association, 2013b, p. 161). This study will capitalize on the difficult 

distinction between these two clinical presentations to investigate clinicians’ decision-making 

process. 

The public health significance and implications of the proposed paradigm lies in the 

potential for individual clinicians and mental health teams to better understand their diagnostic 

decision-making process and improve overall accuracy. The paradigm could be used to offer 

individualized training and consultation for clinicians and mental health teams, as a whole, to 

improve their decision-making process. The probabilistic evaluations of an individual’s use of 

biases and heuristics would inform the individualized training. Additionally, feedback for 

clinicians can be provided for them to learn about their own biases/heuristics, and develop 

techniques to increase the frequency of considering and ruling out differential diagnoses. 
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Croskerry (2002) describes similar techniques, including pattern recognition, as a cognitive 

debiasing approach to improve clinical decision-making among Emergency Department 

clinicians. Furthermore, the individualized training and consultation would provide an added 

benefit if adopted by doctoral-level graduate programs. Research has shown that diagnostic 

inaccuracy is not a result of deficits in clinical knowledge but rather differences in the way 

clinicians think (Croskerry, 2017). Stark and Fins (2014) would argue that it is an ethical 

obligation of every graduate program to provide specific training in critical thinking and 

decision-making, in order to recognize and limit the effects of cognitive biases. If the 

methodology proposed in this project is successful at detecting the manner in which clinicians 

make their decisions, it could be used as an assessment and training tool in addition to its 

research applications. 

Method 

Participants 

 The proposed study is exploratory in nature and so an a priori hypothesis-based power 

analysis was not possible. Nonetheless, a reasonable goal would be to seek a sample that is large 

enough to create sufficient variability on clinicians’ display of System 1 and System 2 

processing. According to the Central Limit Theorem, an n of 30 would create a sampling 

distribution that approaches normality on any single measurement (Anderson, 2010). This is a 

practical sample size that would offer response variability. 

Licensed psychologists were recruited from state licensing boards. The decision to only 

recruit psychologists rather than a diverse sample of mental health professionals is supported by 

the research showing there is no difference in diagnostic accuracy between professions (i.e., 
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psychologists, counselors, social workers) or years of experience (Gaebel et al., 2020). Many of 

these licensee lists are publicly available or can be obtained by paying a small fee. We recruited 

a broad sample of licensed psychologists by obtaining licensee lists from six states: Arkansas, 

Maine, Minnesota, Nevada, Rhode Island, and Wisconsin. Our decision to recruit from these 

specific states was in part because each list contains email addresses. Our recruitment strategy 

involved emailing all licensees with a valid email address on the obtained lists. Our decision to 

solely contact those with an email address is because mailing recruitment letters would be cost 

prohibitive. 

The total participant pool including all six state lists is 6957 participants. A breakdown of 

the number of psychologists within each state licensee list is as follows: Arkansas (n = 580), 

Maine (n = 168), Minnesota (n = 3690), Nevada (n = 458), Rhode Island (n = 654), and 

Wisconsin (n = 1407). It is important to note that these sample sizes between states are not equal; 

however, our analytic plan does not entail investigating differences between states and, therefore, 

the recruitment strategy does not intend on obtaining a representative sample. Demographic 

variables were collected for descriptive purposes only. To ensure that the interview paradigm 

captures the most realistic situation of diagnostic decision-making, all participants were required 

to complete the study in one sitting. 

Measures 

 Demographic Information. Participants were asked their age, gender, race, profession, 

years of experience, and whether they supervise other mental health professionals (See Appendix 

B for the comprehensive list of questions). 
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 Diagnostic Interview. The interactive interview acted as a “create your own adventure” 

mechanism in which participants asked questions and received responses from a mock client. 

Participants were presented with a brief vignette explaining that they are meeting a client for an 

intake interview. They present with a downcast look, walking slowly and, when asked the reason 

for the session, they state, “I’ve been feeling really down recently.” (See Appendix C). 

Participants then chose from two question options. The first question is focused on how long the 

client has been feeling down while the second question is concentrated on whether there have 

been any big changes in the client’s life. Each of the two questions are consistent with separate 

diagnostic conclusions and, therefore, provided separate responses. For all questions after the 

first, participants were able to choose from a drop-down menu of multiple questions, each of 

which are more consistent with one diagnostic option or another. As the interview evolved, more 

question options became available, with some questions being dependent upon certain questions 

having already been asked. All questions were developed to be consistent with the diagnostic 

guidelines of Major Depressive Disorder or a normal grief response. Questions were designed to 

reflect specific guidelines as well as each differential diagnosis for both conditions. Questions 

and answers were peer-reviewed and revised to ensure that all required features were clearly 

presented and recognizable. 

Rational-Experiential Inventory (REI). This measure is based on Cognitive-

Experiential Self-Theory which asserts that individuals process information through two distinct, 

parallel systems of thinking that interact: rational (deliberate) and experiential (intuitive). The 

REI has been validated to identify thinking styles (rational vs. experiential) within various 

populations: adolescents (Shirzadifard et al., 2018), paramedics (Jensen et al., 2016), and nurses 

(Alba, 2018). The original version consists of 31 items which are evenly divided to make up two 
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distinct scales: Faith in Intuition (experiential; System 1 thinking) and Need for Cognition 

(rational; System 2 thinking; Epstein et al., 1996). The REI was modified by Pacini and Epstein 

(1999; See Appendix D) to expand the measurement of the two distinct thinking styles across 

two dimensions. Rational engagement and Rational ability formed the Rational thinking scale 

while Experiential engagement and Experiential ability formed the Experiential thinking scale. 

Each subscale is comprised of 10 items and are scored on a five-point Likert scale from 

“Definitely False” to “Definitely True.” Higher subscale scores indicate a higher affinity for the 

specific thinking style. Previous studies have reported a reliability coefficient (Cronbach’s α) of 

at least .86 (Pacini & Epstein, 1999; Witteman et al., 2009). The REI was used as a means of 

informing the likelihood that indications of System 1 and System 2 thinking in the interview 

corresponded to participants’ self-reported thinking preferences. 

Rank Order. Participants were presented a separate page where they were asked to rank 

order the usefulness of the diagnostic questions. The rank order was based on the perceived 

importance and usefulness in helping the participant to confidently arrive at a diagnosis. The 

page listed all of the diagnostic questions available to the participant during the interview, and 

they rank ordered them, starting with most important. 

Clinical Relevance Questions. Participants were asked to provide qualitative responses 

to better understand their thought process throughout the study (See Appendix E). These 

questions included: a) What diagnostic features were most indicative for you to arrive at a 

diagnostic decision, b) What diagnostic features were absent which would have better supported 

the differential diagnosis, and c) What diagnostic materials (e.g., DSM, ICD) or other tools (e.g., 

SCID) guided your decision-making process when selecting diagnostic questions to ask? 

Procedure 
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 Participants received an email invitation to participate in the study through Qualtrics, a 

web-based survey program. Written, informed consent was provided to those interested 

participants. Upon entry into the study, participants were provided a prompt about a mock client 

arriving for their initial appointment. Participants were then presented with two sliding scales. 

For the first scale, major depressive disorder and a normal grief response were at opposite ends, 

and participants were asked to rate whether they are leaning towards one diagnosis or the other. 

They also had the option of staying neutral in the middle of the scale. In the second scale, 

participants rated their certainty of their diagnostic rating on the previous scale with a sliding 

scale of 0 to 100. Participants were then provided two potential question options, “Have any big 

changes happened in your life recently?” and “How long have you been feeling this way?” After 

selecting a question, they received a preprogramed response to the question. After each new 

prompt or piece of information, participants provided new ratings on the two sliding scales 

described previously, and then selected their next question. For the second question, participants 

were able to choose from a drop-down menu of multiple, different question options. The 

question-and-answer format followed by the two rating scales continued until one of three 

possibilities occurred: (a) the participant asked all possible questions and needed to provide a 

final diagnosis, (b) the participant provided a diagnostic rating of 0 or 100, in which case they 

were asked if they no longer wanted to ask any further questions and have arrived at a diagnostic 

conclusion, or (c) at any point during the sequence, the participant chose to no longer ask any 

questions and provided their final diagnosis. Following the conclusion of the interactive 

interview, participants completed the demographic questionnaire and the Rational-Experiential 

Inventory. Lastly, participants were presented with the clinical relevance questions and, 

separately, rank ordered their perceived importance of diagnostic questions. 



26 
 

Statistical Analysis Plan 

 SPSS 27.0 was used for all statistical analyses. Descriptive statistics (means, standard 

deviations, and frequencies) were calculated to verify that data meet the assumptions of the 

planned analyses. Being that this study was essentially exploratory, all statistical analyses were 

descriptive and idiographic in nature. 

 Aim 1. The first and primary aim of the proposed study was to investigate whether the 

interactive interview is an effective mechanism to operationalize the dual-process model. We 

will examine a variety of indicators both independently and in tandem to classify the decision-

making process of participants. First, changes in a participant’s diagnostic rating over time could 

indicate which system they are using. Specifically, no change in the rating or an increase in 

confidence in a diagnostic conclusion could indicate either System 1 or System 2; however, a 

decrease in confidence or a switch to the opposite diagnosis as being more likely would 

necessitate System 2 processing. Second, the consistency of individuals’ diagnostic rating and 

question choice can indicate System 1 vs. System 2 processing. Specifically, if the person’s 

choice of diagnostic question is consistent with their diagnostic rating, they could be operating in 

either System 1 or System 2. If they pick a diagnostic question that is inconsistent with their 

diagnostic rating (e.g., rating depression as more likely but picking a question that investigates 

the possibility of grief), it would indicate System 2. Third, the pattern of an individuals’ response 

across trials could also indicate the predominant type of processing. For example, panel A of 

Figure 2 would indicate likely System 1 processing where an individual quickly reached a 

diagnostic conclusion with little variability. In contrast, panels B and C of Figure 2 would both 

represent patterns consistent with System 2 processing. The REI will be used as a validator to 

check whether the interactive interview can distinguish between System 1 and System 2 



27 
 

processing. Specifically, we expect that participants who self-report a preference for rational 

thinking will be more likely to engage in System 2 processing and participants who self-report a 

preference for experiential thinking will be less likely to engage in System 2 processing. 

 Aim 2. The second aim of the proposed study is to recognize and better understand 

patterns of diagnostic questioning and their relation to diagnostic certainty and confidence 

ratings. This will be done by reviewing the rank order of diagnostic questions, client responses, 

and evaluating the qualitative data provided by participants. 

 

Results 

 

Of the 6957 clinicians who were invited from various state licensee lists, 246 clicked the 

link to view the consent form and 57 consented. Of those who consented and went on to take part 

in the interactive interview, 30 (12.19%) provided complete data for inclusion in the present 

analysis. Participants that completed the study were younger (completed M = 50.57, SD = 12.71; 

not completed M = 57.93, SD = 17.51; t(55) = -1.83, p < .05) and with approximately seven years 

less experience, on average (completed M = 22.03, SD = 10.45; not 

completed M = 29.11, SD = 15.58; t(55) = -2.03, p < .005). The majority (73.3%) of participants 

were cisgender females. Almost all participants described themselves as Caucasian (93.3%). See 

Table 1 for additional details regarding demographic and other participant features. 

Table 1. Participant Demographics 

 f (%) 

Gender  

     Cisgender Female 22 (73.3) 

     Cisgender Male 

     Prefer not to answer 

7 (23.3) 

1 (3.3) 

  

Race/Ethnicity 

     Caucasian 

 

28 (93.3) 
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     East Asian/ Pacific Islander 

     Latinx 

 

Highest Degree Earned 

    PhD 

    PsyD 

    Masters 

 

Provides Direct Supervision 

    Yes 

    No 

    Prefer not to answer 

1 (3.3) 

1 (3.3) 

 

 

20 (66.7) 

9 (30.0) 

1 (3.3) 

 

 

18 (60.0) 

11 (36.7) 

1 (3.3) 

Professional Setting* 

     Outpatient 

     Inpatient (non-psychiatric) 

     Psychiatric Hospital 

     University Setting 

     Private Practice 

     Rehabilitation Facility 

     Nursing Home 

     Telehealth 

     Forensic 

     Foster Care 

 

Typical Caseload per Week 

     1-5 

     6-10 

     11-15 

     16-20 

     21-35 

     26-30 

     More than 30 

     Prefer not to answer 

 

Age Range of Patients* 

     11 years or under 

     12-17 

     18-24 

     25-39 

     40-60 

     Over 60 

 

23 (76.7) 

2 (6.7) 

3 (10.0) 

3 (10.0) 

10 (33.3) 

2 (6.7) 

1 (3.3) 

11 (36.7) 

2 (6.7) 

1 (3.3) 

 

 

4 (13.3) 

5 (16.7) 

3 (10.0) 

3 (10.0) 

6 (20.0) 

4 (13.3) 

3 (10.0) 

2 (6.7) 

 

 

9 (30.0) 

11 (36.7) 

15 (50.0) 

18 (60.0) 

15 (50.0) 

10 (33.3) 

  

  

                                                              M (SD) 

 

Age 

 

50.57 (12.71) 
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Years of Experience 22.03 (10.45) 

 
 

*categories are not mutually exclusive 

Over 70% of participants accurately diagnosed the mock patient with having a normal 

grief response. The number of questions participants asked before providing a final diagnosis 

ranged from 2 to 27 (M = 9.30, SD = 5.78). Of the thirty-six potential questions available, four 

questions were never chosen by participants. Surprisingly, that included question A15, which 

assessed for suicidality. See Table 2 for additional details regarding the frequency of each 

diagnostic question asked by participants. 

Table 2. Diagnostic Questions 

 f 

 

A1: How long have you been feeling this way?* 

A2: Tell me a little more about what you mean when you say you feel down.* 

A3: Have you been feeling down consistently during this time or has the feeling 

come and gone? 

A4: How has your sleep been? 

A5: How is your energy level during the day? 

A6: Have you noticed or has anyone else said that you seem to be moving slower 

than usual? 

A7: Any difficulties concentrating? Reading a book or following a movie? 

A8: How have your symptoms impacted you at work? 

A9: Does how you are feeling stop you from enjoying things you normally like 

doing? 

A10: What do [did] you do with your husband? 

A11: Have you stopped doing these activities? 

A12: What has led you to stop doing these things? 

A13: Have there been any changes in your appetite? 

A14: Have you noticed any significant weight gain or weight loss? 

A15: Have you had any thoughts about wanting to kill yourself [or wanting to die 

too]? 

A16: How do you feel about the future? 

A17: Do you have any feelings of guilt? 

A18: Have you been drinking or using any other drugs during this time? 

A19: Have you ever had a period of time where you felt much better than usual, like 

you were really excited or energetic? 

A20: Have you been diagnosed with any medical conditions or are you taking 

medication for anything? 

 

31 

24 

11 

 

6 

5 

1 

 

4 

2 

6 

 

0 

1 

0 

3 

3 

0 

 

8 

4 

5 

3 

 

6 
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A21: Have you started developing beliefs that others may view as odd or seen/heard 

things that others were not able to see or hear? 

B1: Have any big changes happened in your life recently? 

B2: I’m so sorry to hear that. How did he pass away? 

B3: May I ask what happened? Were you with him? 

B4: Do you feel guilty about what happened? 

B5: How have things been with your family and friends? 

B6: How have you been feeling physically? 

B7: Is it painful to think of memories of your husband? 

B8: Have you done anything to avoid thinking of the accident or your husband 

because it’s too difficult? 

B9: How have you been coping with the loss? * 

B10: Have you lost other important people in your life before? 

B11: How often do you find yourself thinking about your husband? 

B12: What are your beliefs about death and what happens when we die? 

B13: Has this experience changed your outlook on life? 

B14: Have you been able to do anything to honor your husband's life? 

B15: Do you still speak to your husband? Or even think he is still here? 

3 

 

28 

16 

16 

7 

12 

8 

4 

8 

 

26 

6 

7 

5 

7 

3 

0 

 
*Participant asked this question twice 

Rank Order 

 Table 3 presents the results of the rank ordering of diagnostic questions with eighteen 

(60%) participants successfully engaging in the task by ranking at least one question. The 

question that was ranked first (i.e., most important) most often was A2 (n = 10; 33.33%) 

followed by A1 and B1 (each n = 3; 10.00%). These were also the questions with the highest 

average ranking. The most common patterns within the rank ordering were A1-B1 and A2-A1, 

each occurring across six participants (20.00%). 

The consistency between the order in which participants asked questions during the 

interactive interview and how they ranked questions based on importance was examined to rule 

out if the rank ordering was a simple reflection of the order in which the questions were asked. 

By doing so, we can determine if participants ask their series of diagnostic questions based on 

importance or another metric. In addition, several questions were not available to be chosen to 

ask the mock patient because they were contingent on other questions being answered first. As a 
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result, it would be wrong to rely on the order of questions asked as an indicator of importance. A 

correlation near 1.00 would indicate that the rank order responses were identical to the order in 

which the questions were asked. Although eighteen participants completed the ranked order task, 

sixteen (53.33%) participants rank ordered a similar number of questions compared to how many 

they asked during the interview. Correlations between participants’ rank order and the order they 

asked the questions during the interview ranged from -0.48 to 0.98 with an average correlation of 

0.21. 

Table 3. Rank Order of Diagnostic Questions 

 Number of 

Times Ranked 

f (%) 

Average Rank 

 

A1: How long have you been feeling this way? 

A2: Tell me a little more about what you mean when you say you 

feel down. 

A3: Have you been feeling down consistently during this time or has 

the feeling come and gone? 

A4: How has your sleep been? 

A5: How is your energy level during the day? 

A6: Have you noticed or has anyone else said that you seem to be 

moving slower than usual? 

A7: Any difficulties concentrating? Reading a book or following a 

movie? 

A8: How have your symptoms impacted you at work? 

A9: Does how you are feeling stop you from enjoying things you 

normally like doing? 

A10: What do [did] you do with your husband? 

A11: Have you stopped doing these activities? 

A12: What has led you to stop doing these things? 

A13: Have there been any changes in your appetite? 

A14: Have you noticed any significant weight gain or weight loss? 

A15: Have you had any thoughts about wanting to kill yourself [or 

wanting to die too]? 

A16: How do you feel about the future? 

A17: Do you have any feelings of guilt? 

A18: Have you been drinking or using any other drugs during this 

time? 

A19: Have you ever had a period of time where you felt much better 

than usual, like you were really excited or energetic? 

 

18 (100) 

17 (94.44) 

 

8 (44.44) 

 

8 (44.44) 

4 (22.22) 

1 (5.56) 

 

3 (16.67) 

 

3 (16.67) 

4 (22.22) 

 

1 (5.56) 

3 (16.67) 

1 (5.56) 

2 (11.11) 

2 (11.11) 

3 (16.67) 

 

8 (44.44) 

3 (16.67) 

4 (22.22) 

 

0 (0.0) 

 

 

2.50 

2.24 

 

6.00 

 

7.25 

10.50 

7.00 

 

12.33 

 

10.33 

9.00 

 

12.00 

7.33 

13.00 

12.00 

14.50 

18.67 

 

7.50 

11.00 

14.25 

 

- 
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A20: Have you been diagnosed with any medical conditions or are 

you taking medication for anything? 

A21: Have you started developing beliefs that others may view as 

odd or seen/heard things that others were not able to see or hear? 

B1: Have any big changes happened in your life recently? 

B2: I'm so sorry to hear that. How did he pass away? 

B3: May I ask what happened? Were you with him? 

B4: Do you feel guilty about what happened? 

B5: How have things been with your family and friends? 

B6: How have you been feeling physically? 

B7: Is it painful to think of memories of your husband? 

B8: Have you done anything to avoid thinking of the accident or 

your husband because it's too difficult? 

B9: How have you been coping with the loss? 

B10: Have you lost other important people in your life before? 

B11: How often do you find yourself thinking about your husband? 

B12: What are your beliefs about death and what happens when we 

die? 

B13: Has this experience changed your outlook on life? 

B14: Have you been able to do anything to honor your husband's 

life? 

B15: Do you still speak to your husband? Or even think he is still 

here? 

 

  

4 (22.22) 

 

3 (16.67) 

 

14 (77.78) 

9 (50.0) 

7 (38.89) 

0 (0.0) 

5 (27.78)) 

5 (27.78) 

2 (11.11) 

3 (16.67) 

 

12 (66.67) 

4 (22.22) 

5 (27.78) 

0 (0.0) 

 

2 (11.11) 

3 (16.67) 

 

0 (0.0) 

 

16.50 

 

19.67 

 

2.79 

7.22 

8.14 

- 

6.20 

6.67 

7.00 

11.00 

 

5.33 

11.25 

9.80 

- 

 

5.00 

8.00 

 

- 

 

 

 

 

Ranked: Most Important Question 

A1: How long have you been feeling this way? 

A2: Tell me a little more about what you mean when you say you 

feel down. 

B1: Have any big changes happened in your life recently? 

B2: I'm so sorry to hear that. How did he pass away? 

A16: How do you feel about the future? 

 

3 (16.67) 

10 (55.56) 

 

3 (16.67) 

1 (5.56) 

1 (5.56) 

 

 

Common Trends 

A1- B1 

   How long have you been feeling this way? 

   Have any big changes happened in your life recently? 

    

A2- A1 

   Tell me a little more about what you mean when you say you feel 

down. 

   How long have you been feeling this way? 

 

 

 

6 (33.33) 

 

 

 

6 (33.33) 

 

 

Common Question Patterns 
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At the start of the interactive interview, participants are provided the option of asking one 

of two questions: A1, which is designed to serve as an MDD-related question and B1, which is 

designed to serve as a normal bereavement question. The overwhelming majority (80.00%; n = 

24; χ2(1) = 5.40, p = .02) of participants chose to ask A1 (“How long have you been feeling this 

way?”) as their initial question of the diagnostic interview, while the remaining six (20.00%) 

participants selected B1 (“Have any big changes happened in your life recently?”) as their initial 

question. Of those participants who chose A1, fifteen followed up by asking another MDD-

related question, A2 (“Tell me a little more about what you mean when you say you feel down”), 

and only eight switched to asking a normal bereavement question, B1. 

A common pattern observed within each participant’s selection of questions was a series 

of diagnosis specific questions before switching to the other diagnosis-specific questions. More 

specifically, there appeared to be several common clusters of questions asked in a distinct order. 

For example, the sequence of A1-A2-B1 occurred thirteen times (43.33%) among all 

participants. Additionally, B1-B2-B3 appeared ten times (33.33%). Notably, these questions 

would align with the diagnostic criteria for MDD. Specifically, they identify when symptoms 

began as well as if the mock patient is experiencing (a) depressed mood and/or (b) loss of 

interest or pleasure. 

Prediction 1: The interactive interview will be an effective mechanism to 

operationalize the dual-process model. 

Results indicated that by examining a variety of indicators both independently and in 

tandem, the interactive interview was able to describe the decision-making process of 

participants. Changes in a participant’s diagnostic rating or certainty over time could indicate 

which system they are using. Specifically, no change in the rating or an increase in confidence in 
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a diagnostic conclusion could indicate either System 1 or System 2; however, a decrease in 

confidence or a switch to the opposite diagnosis as being more likely would necessitate System 2 

processing. The number of times participants indicated System 2 processing based on diagnostic 

questions and certainty rating each ranged from 0 to 9 (M = 3.10, SD = 2.41 & M = 3.07, SD = 

2.53, respectively). The number of questions participants asked and switching diagnostic 

questions (r(28) = .59, p < .001) and switching their diagnostic certainty rating (r(28) = .57, p < 

.001) were significantly correlated. This suggests participants who ask more questions have more 

opportunities to engage in System 2, thereby, considering and asking questions related to 

differential diagnoses. See Table 4 for additional information about metrics indicating the 

activation of System 2. 

Table 4. Means and Standard Deviations of Metrics of Possible Processing Types 

 Min Max M SD 

 

Questions Asked (total) 

Switching By Dx Question 

Switching By Certainty Rating 

Longest Series Without Switching 

 

2 

0 

0 

1 

 

27 

9 

9 

13 

 

9.30 

3.10 

3.07 

4.93 

 

5.78 

2.41 

2.53 

3.00 

 

Figures 3A and 3B are prime examples of likely System 1 processing. At the beginning 

of the interview, each participant was unsure of their diagnostic rating and remained neutral, 

until they switched to asking questions distinct to the opposite diagnosis. After switching from 

MDD questions to normal bereavement questions, their diagnostic rating and certainty of such 

rating progressively increased until they arrived at a final diagnosis. This pattern can also be 

observed in panel A of Figure 2 in which a diagnostic conclusion was quickly achieved with 

little to no variability. A total of thirteen (43.33%) participants exhibited these patterns (See 

Appendix F). 
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Figure 3. Examples of System 1 Processing 

 

A. 
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B. 
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Figures 4A and 4B are examples of the likely presence of both System 1 and System 2 

processing. The consistency of individuals’ diagnostic rating and question choice can indicate 

System 1 vs. System 2 processing. Specifically, if the person’s choice of diagnostic question is 

consistent with their diagnostic rating, they could be operating in either System 1 or System 2. If 

they pick a diagnostic question that is inconsistent with their diagnostic rating (e.g., rating 

depression as more likely but picking a question that investigates the possibility of grief), it 

would indicate System 2. Figure 4A displays several instances of assumed System 1 processing, 

where the series of questions are diagnosis-consistent and their certainty rating remains stable or 

increases. This is observed in questions 1-2, 3-7, 8-11, and 13-15. System 2 processing is 

activated when there is a change in diagnostic questioning and, thereby, affecting the diagnostic 

rating. For example, between question 2-3 and 7-8 there is a ten point reduction in diagnostic 

rating when the participant switches their diagnostic questioning strategy. Conversely, in Figure 

4B, there are less instances of likely System 1 processing (e.g., question 2-4) and a longer 

sequence of System 2 processing (e.g., question 4-8 and 9-13). This participant is consistently 

switching between MDD and normal bereavement specific questions. Although, the diagnostic 

rating and certainty rating are increasing throughout the interview, the participant asks 

bereavement specific questions to confirm their preliminary diagnosis; however, this person also 

uses the strategy of asking differential diagnosis questions (e.g., MDD) to further confirm their 

preliminary diagnosis. The act of considering differential diagnosis is an example of System 2 

processing. Similar patterns can be observed in panels B and C of Figure 2, which both represent 

patterns consistent with System 2 processing. A total of seventeen (56.67%) participants 

displayed a similar pattern (See Appendix G for participants depicting these patterns). 

Figure 4. Examples of System 2 Processing 
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A. 
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B. 

Rational-Experiential Inventory (REI) 

Means and standard deviations from the REI scales and subscales are presented in Table 

5. Rational-total scores ranged from 21 to 80 (M = 39.40; SD = 11.25) while the two subscales, 
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Ability and Engagement ranged from 10 to 35 (M = 17.70; SD = 5.07) and from 10 to 40 (M = 

19.77; SD = 6.15), respectively. Overall, the Experiential scale and subscale scores were higher. 

Experiential-total scores ranged from 34 to 68 (M = 53.80; SD = 9.44) and the two subscales, 

Ability and Engagement ranged from 12 to 35 (M = 26.13; SD = 5.62) and from 16 to 35 (M = 

27.67; SD = 4.66), respectively. Overall, participants’ thinking styles were significantly more 

experiential than rational (t(29) = -5.77, p < .001). Furthermore, participants scored significantly 

higher on the experiential subscales, Ability (t(29) = -6.72, p < .001) and Engagement (t(29) = -

5.74, p < .001), compared to the Rational counterparts. 

Table 5. Means and standard deviations of the REI scales and subscales 

 Min Max M SD 

 

Rationality (total) 

Rational ability 

Rational engagement 

Experientiality (total) 

Experientiality ability 

Experientiality engagement 

 

21 

10 

10 

34 

12 

16 

 

 

80 

35 

40 

68 

35 

36 

 

39.4 

17.7 

19.77 

53.8 

26.13 

27.67 

 

11.25 

5.07 

6.15 

9.44 

5.62 

4.66 

 

Clinical Relevance Qualitative Data 

The proposed study also aimed to recognize and better understand patterns of diagnostic 

questioning and their relation to diagnostic certainty and confidence ratings by reviewing the 

qualitative data provided by participants. The first open-ended question asked was, “What 

diagnostic features were most indicative for you to arrive at a diagnostic decision?” The two 

most popular features were, “problems did not begin prior to husband’s death”, and “brief period 

of symptoms.” Each were noted by 13 (43.33%) participants. The second question focused on, 

“What diagnostic features were absent which would have better supported the differential 

diagnosis?” Several participants expressed additional information about the patient’s history of 
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depression (n = 9, 30.00%) would have been helpful. Additionally, information about sleep, 

appetite, participation in enjoyable activities and suicidal ideation were noted as missing 

(although information about most of these symptoms was available in questions that participants 

may not have selected).  

Notable responses related to participant diagnostic decision-making include: “I don't 

focus heavily on the ’right’ diagnosis. Rather, I focus on getting in the ball park and on severity” 

and “bereavement isn't a DSM V TR or ICD 10 diagnosis. May have considered an adjustment 

disorder with depressed mood (DSM-V) and ICD 10 grief code for dx.” Relatedly, when asked 

which sources participants rely on when making diagnostic decisions, twenty-five (83.33%) 

stated they use the DSM and only four (13.33%) acknowledging relying on their own clinical 

experience. See Table 6 for additional details regarding open-ended responses provided by 

participants. 

Table 6. Open-Ended Clinical Relevance Questions 

 f (%) 

  

What diagnostic features were most indicative for you to arrive at a 

diagnostic decision? 

     Brief period of symptoms 

     Recent death of husband 

     Positive feeling/preserved self-esteem 

 

What diagnostic features were absent which would have better supported the 

differential diagnosis? 

     History of depression/family mental health 

 

What diagnostic materials (e.g., DSM, ICD) or other tools (e.g., SCID) guided 

your decision-making process when selecting diagnostic questions to ask? 

     DSM 

     Years of Experience 

     ICD 

     Functional Analysis 

 

Do you agree that Major Depressive Disorder and normative grief exist on a 

spectrum? 

 

 

13 (43.33) 

13 (43.33) 

5 (16.66) 

 

 

 

9 (30) 

 

 

 

25 (83.33) 

4 (13.33) 

1 (3.33) 

1 (3.33) 
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     Yes 

     Unsure 

     No 

     Specify 

          Both can exist at the same time but one does not include or exclude the 

other from existence 

          A time spectrum maybe.  If grief is not overcome, depression steps in. 

22 (73.33) 

2 (6.67) 

1 (3.33) 

 

1 (3.33) 

 

1 (3.33) 

 

Correlations Between Clinician Demographics, Indicators & Interview Variables   

Overall, the total number of questions asked was significantly correlated with indicators 

of System 2 based on diagnostic question (r(28) = .59, p < . 001), switching certainty rating 

(r(28) = .57, p < . 001), and longest series of questions asked without indicating System 2 (r(28) 

= .81, p < . 001). Contrary to what was expected, results indicate that the Rational scale of the 

REI was not significantly correlated with the total number of questions asked (r(28) = -.02, p = 

.93), indicating System 2 based on diagnostic question (r(28) = .001, p = .99), or switching 

certainty rating (r(28) = .09, p = .64). In addition, the Experiential scale of the REI was not 

significantly correlated with the total number of questions asked (r(28) = .20, p = .29), indicating 

System 2 based on diagnostic question (r(28) = .27, p = .15), and switching certainty rating 

(r(28) = .29, p = .12). 

The sample was split into two groups: those with limited System 2 activation and those 

with multiple System 2 activations. As expected, participants with multiple System 2 activations 

(M = 3.94, SD = 2.66) displayed more indicators of System 2 processing based on diagnostic 

question compared to those participants with limited System activation (M = 2.00, SD = 1.53), 

t(28) = -2.35, p < .05. Participants with multiple System 2 activations (M = 4.12, SD = 2.71) 

displayed more indicators of System 2 processing based on switching certainty rating compared 

to those participants with limited System activation (M = 1.69, SD = 1.44), t(28) = -2.92, p < .05. 

There were no other statistically significant results between these two groups with regard to 
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scores on the Rational scale of the REI (limited System 2 M = 37.77, SD = 7.10; multiple System 

2 M = 40.65, SD = 13.70; t(28) = -.69, p = .25), and Experiential scale of the REI (limited System 

2 M = 53.23, SD = 7.87; multiple System 2 M = 54.24, SD = 10.72; t(28) = -.28, p = .39). 

Additionally, there were no other statistically significant results between these two groups with 

regard to years of experience (limited System 2 M = 20.77, SD = 8.77; multiple System 2 

M = 23.00, SD = 11.75; t(28) = -.57, p = .29), or providing supervision (χ2(1) = .003, p = .96). 

There was a significant difference in the total number of questions asked between those 

participants who diagnosed Bereavement (M = 8.14, SD = 3.81) and those who diagnosed MDD 

(M = 15.00, SD = 6.16) as the final diagnosis, t(24) = -3.02, p = .006. There was also a significant 

difference in the length of questions asked without evidence of System 2 processing between 

those participants who diagnosed Bereavement (M = 4.36, SD = 2.34) and those who diagnosed 

MDD (M = 7.75, SD = 3.86) as the final diagnosis, t(24) = -2.41, p = .012. 

Participants who were older and who had more years of experience were significantly 

more familiar with the diagnosis of prolonged grief disorder (PGD), r(28) = .48, p = .008 and 

r(28) = .37, p = .045, respectively. Participants who provide supervision had more years of 

experience (M = 24.11; SD = 10.40) than those who do not provide supervision (M = 17.45; SD = 

9.25), t(27) = -1.74, p = .05.  

Participants who reported providing supervision scored lower on the Rational scale of the 

REI (supervisors M = 35.11; SD = 8.69; non-supervisors M = 46.27, SD = 12.37; t(27) = 2.86, p 

= .004). There were no other statistically significant results between these two groups with 

regard to the interactive interview including the number of questions asked 

(supervisors M = 9.00, SD = 4.06; non-supervisors M = 10.36, SD = 7.98; t(27) = .61, p = .55), 

switching to System 2 based on diagnostic question (supervisors M = 3.39, SD = 2.30; non-
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supervisors M = 2.82, SD = 2.68; t(27) = -.61, p = .55) or switching to System 2 based on 

certainty rating (supervisors M = 3.22, SD = 2.29; non-supervisors M = 2.91, SD = 3.08; t(27) = -

.31, p = .76). 

Discussion 

This study aimed to investigate the effectiveness of an interactive interview in 

operationalizing the dual process model of decision-making using a variety of indicators. The 

interactive interview provided a variety of indicators regarding the decision-making process of 

participants by examining changes in a participant's diagnostic rating or certainty over time 

suggesting whether they were using System 1 (intuitive) or System 2 (analytic) processing. 

Participants did provide a variety of patterns of response to the interactive interview, with some 

providing no indication of overt System 2 thinking and others providing multiple indicators and 

an overall pattern of deliberative thinking. 

Overall, the interactive interview mechanism appeared to be a successful methodology to 

operationalize the dual-process model of decision-making. This is a significant improvement 

from previous flawed methodologies including assigning arbitrary reaction time thresholds and 

instructional manipulations, which have been used to assess the presence of the two systems. The 

interactive interview identified individual decision patterns, moment to moment, as well as 

gathering a better comprehensive understanding of an individual’s diagnostic decision-making 

process from start to finish. As a result, we were able to divide the sample into two groups; those 

with limited System 2 activation and those with multiple System 2 activations. While it is 

encouraging that the moment-to-moment decision patterns were significantly correlated with 

one’s overall activation of System 2, there was no correlation with responses on the Rational and 

Experiential scales of the REI.  
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The study also identified common patterns and clusters of questions asked by participants 

during the interview. Thirty participants provided complete data for the analysis with over 70% 

accurately diagnosing the mock patient with a normal grief response. This is an encouraging 

finding, in particular because of the diagnostic challenge when working with bereaved patients. 

Mental health professionals are faced with the risk of pathologizing a natural grief response or 

neglecting to diagnose and treat a debilitating mental disorder. While the DSM-5 relied on 

mental health professionals to use their clinical judgment when making this decision, Prolonged 

Grief Disorder (PGD) in the ICD-11 (WHO, 2020) and new addition to the DSM-5 TR 

(American Psychiatric Association, 2022) provide clear guidelines to differentiate a normal grief 

response from PGD. The primary difference between the two diagnostic systems is the duration 

since the death of someone close to the bereaved. DSM-5 TR requires a period of at least one 

year since the death, while ICD requires at least six months since the death. Although 

participants in the current study were not provided the option to diagnose PGD, all participants 

selected either A1 or B1, which indicated it had been about two months since the death of the 

mock patient’s husband. As a result, participants may have thought it was premature to 

pathologize the patient’s grief by selecting MDD as the final diagnosis. In fact, about half of all 

participants stated that the “brief period of symptoms” and “recent death of husband” contributed 

to their final diagnosis. Additionally, one participant shared, “as a woman who lost a spouse to 

cancer, I can tell you 2 months is insufficient time for bereavement to pass.” The majority of 

participants (73.33%) endorsed believing MDD and normative grief exist on a spectrum, which 

further suggests participants may have thought not enough time had passed since the death for 

the mock patient to be diagnosed with MDD. 
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Participants asked a range of two to twenty-seven questions before providing a final 

diagnosis. This indicates that some participants were thorough with their diagnostic questioning 

while others were quick to provide a diagnostic conclusion. Interestingly, there was a significant 

difference in the amount of questions asked depending on the final diagnosis. On average, 

participants who provided a final diagnosis of MDD asked about seven more questions compared 

to those who diagnosed a normal grief response. While it is concerning that over 20% of 

participants asked five or less questions before providing a diagnosis, it is encouraging that those 

who diagnosed MDD averaged asking fifteen questions. This indicates that participants were 

thorough with their diagnostic questioning prior to diagnosing the mock patient with a mental 

disorder. Although these participants asked more questions, if this were a patient in a real clinical 

setting, they would have been misdiagnosed. Unfortunately, this is a consistent problem within 

the mental healthcare system with rates of misdiagnosis of MDD as high as 65.9% (Vermani et 

al., 2011).  

Of the thirty-six potential questions, there were only four which were never asked across 

all participants. Most surprisingly, the question assessing suicidality (A15) was never asked by 

any participant. However, three participants chose to rank the question in importance, averaging 

a rank of 16.67. A potential explanation for this diagnostic oversight may be participants view 

suicidality as a transdiagnostic symptom rather than one that is specific to MDD or its 

differential diagnosis. The task of all participants was to go through the interactive interview 

with the goal of providing a diagnostic conclusion. Assessing suicidality is an essential skill 

which should occur with each and every patient; however, it is primarily used to inform 

treatment rather than diagnosis. If participants approached the interactive interview paradigm 

focusing only on the goal of arriving at a diagnostic conclusion, without concern for developing 
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a treatment plan, thereby eliminating any risk, perhaps suicidality was no longer a clinical 

concern. Nevertheless, it is worth noting that suicidality was never assessed across any of the 

participants. 

Overall, participants scored higher on the Experiential scale of the REI, indicating a self-

reported preference for intuition during decision-making. This may be expected being that the 

sample is older (M = 50.57, SD = 12.71) with more years of experience (M = 22.03, SD = 10.45); 

however, this is contrary to the present available literature. Aarts et al. (2012) also used the REI 

and found that there was not a significant difference in thinking style (Rational or Experiential) 

between experienced psychologists (age range 39–63, M = 52.08, SD = 7.66; years of experience 

range 10-38, M = 20.64, SD = 8.23) and novice psychologists (age range 21–30, M = 23.76, SD = 

2.53; less than 1 year of experience).  

Similarly, it would be expected that mental health professionals who provide supervision 

would score higher on the Rational scale of the REI. Being that these participants work alongside 

trainees, it is likely they frequently discuss the presence of bias in clinical work and, therefore, 

expected that they may be more deliberate when making diagnostic decisions to ensure they are 

considering all differential diagnoses. Additionally, although the steps of diagnostic decision-

making may be implicit for supervisors, they focus on making the steps of diagnostic decision-

making explicit for their supervisees to ensure they are able to describe the steps they went 

through to arrive at a diagnostic conclusion (Zalzala & Gagen, 2023). Interestingly, in the current 

study, participants who provide supervision scored lower on the Rational scale of the REI and 

did not ask more questions; however, they did show slightly more indicators of System 2 

thinking. This finding suggests that, despite scoring lower on the Rational scale, these 

participants were more intentional choosing the questions to ask. A potential explanation for this 
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discrepancy, scoring lower on the Rational scale of the REI but displaying more indicators of 

System 2 thinking, is that the REI taps into a more, general pattern of thinking that does not 

correlate strongly with individual moments in decision-making. Research suggests that attitude-

behavior relationships are not entirely linear, as was previously believed (Bechler et al., 2021). 

Furthermore, asking less questions but being more intentional with choosing which questions to 

ask is likely an advantageous skill to develop in fast paced mental health settings such as 

inpatient hospitals, where, due to increased rates of admissions, mental health professionals are 

limited to how much time they are able to spend with each patient. 

Limitations 

The justification for this present study also serves as the primary limitation in that there is 

not a “gold standard” operationalization of the dual-process model. As outlined earlier, the ways 

in which the dual-process model has been operationalized in previous studies are inherently 

flawed. If the interactive interview mechanism was to be validated using these flawed indicators, 

it would lend to decreased confidence being that the foundation is weak. As a result, it is difficult 

to validate the interactive interview mechanism as an improved operationalization without better 

indicators. 

Although the interactive interview paradigm displayed the ability to operationalize the 

dual-process model and identify common patterns in participants' selection of questions, the 

design may have limited the fullest ability of the paradigm. As stated earlier, one source of 

diagnostic unreliability is mental health professionals arriving at different diagnostic conclusions 

despite having the same information. Although the same information was available to all 

participants, they did not all receive the same information because they chose which diagnostic 

questions to ask and, therefore, the answers. In the present study, participants were asked to 
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arrive at a diagnostic conclusion between only two predetermined possibilities: MDD and normal 

grief response. It is possible that the similarities between these two diagnostic conclusions as 

well as the majority of participants endorsing their existence on a spectrum limited the range of 

uncertainty throughout the interactive interview. 

Unfortunately, there are several limits to the generalizability of the findings. First, the 

study's sample size (n = 30) is small. The small sample may have limited the ability to identify 

common patterns in decision making and led to some variables not showing significant results. A 

potential explanation for this discrepancy is the study was conducted during the COVID-19 

pandemic. During this time, mental health professionals have experienced a dramatic increase in 

stressors caused by the growing need for mental health services and changing work 

environments (Billings et al., 2021). As a result, these factors likely lowered their willingness to 

participate in this study. Additionally, it is important to consider mental health professionals’ 

hesitancy to take part in the study was related to the “Sentinel effect”, in which they may change 

their behavior because they are being evaluating (Veloski et al., 2005). In this case, rather than 

changing how they would have responded in the study, they may have chosen to not engage at 

all. 

The study's reliance on a mock patient scenario may also limit the generalizability of the 

results to real-world clinical settings.  This is in part because the interactive interview is focused 

only on a portion of a complex diagnostic decision-making process with multiple components. 

The study is aimed to investigate how people go about collecting the available information 

(choosing the questions to ask) as an indication of their thought process and putting the 

information together to form a diagnostic conclusion. However, information gathering also 

involves behavioral indicators like the patient’s affect, psychomotor responses, speech patterns, 
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etc. Both the cognitive decision-making component and the information gathering process blend 

into the overall process of pattern recognition. In this study, we were forced to separate the two 

and control all inputs so we may focus exclusively on the cognitive component. Nevertheless, 

vignette methodology has been shown to be a valid analog for decision-making in clinical 

settings (Evans et al., 2015). In fact, assessing the diagnostic decision-making process in this 

way is more ecologically valid compared to written case vignettes. In addition, using the 

interactive interview methodology may be increasingly more relevant considering the 

exponential rise in telehealth (Shaver, 2022) and development of virtual reality therapy 

interventions (Sampaio et al., 2021). Delivering therapy virtually limits the number of behavioral 

indicators being provided and, therefore, that can be used to assist in diagnostic decision-making. 

As a result, the cognitive component of how mental health professionals go about collecting the 

available information becomes increasingly more important. 

Future Studies 

The interactive interview mechanism should continue to be validated to maximize 

confidence that it is an effective operationalization of the dual-process model of decision-

making. The methodology should also be improved to become more sophisticated. As stated 

earlier, a limitation of the present study is that behavioral indicators like the patient’s affect, 

psychomotor responses, and speech patterns were excluded. Rather than only providing 

participants with pre-programmed text responses, future studies can provide pre-programmed 

video responses which would allow participants to also consider behavioral indicators. This 

would also more closely mimic telehealth services. Future versions of the interactive interview 

should test mouse tracking as another validator. Mathur and Reichling (2019) designed a user-

friendly, open-source software that is designed to easily embed into surveys using the Qualtrics 
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platform to allow researchers the ability to monitor and measure the movement of participants’ 

mouse cursors. Gathering this data will provide an additional validation tool as to whether 

participants are operating in System 1 vs. System 2. Specifically, this will be a useful tool when 

participants are deciding on the drop-down list of questions to ask, both rating scales and rank 

ordering of questions. 

Future iterations of the interactive interview could also allow the participant to choose 

which diagnoses they are considering. This would better mimic the diagnostic process and 

provide better insight of differences between mental health professionals. For example, what 

factors would lead to half of the sample contemplating between Major Depressive Disorder and 

Posttraumatic Stress Disorder, and the other half between Major Depressive Disorder and 

Generalized Anxiety Disorder? An additional indicator of System 2 processing with this 

improved methodology is if a participant changes the diagnoses they are considering at any point 

throughout the interview. This would indicate the participant is actively considering differential 

diagnoses, which requires System 2 thinking. 

Future studies can also attempt to better understand the intersection between psychiatric 

diagnostic decision-making and neuroscience by having participants complete the interactive 

interview while undergoing an fMRI (van den Berg et al., 2020). For example, episodic memory 

is believed to be activated during System 2 processing and so, fMRI would allow researchers to 

determine activation of the hippocampus, the region of the brain involved in encoding and 

retrieval of episodic memory (Dickerson & Eichenbaum, 2009). 

One of the major implications of the present methodology is the ability for the interactive 

interview to answer other important questions related to diagnosis. For example, does the 
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identity of the mock patient affect the series of diagnostic questions or the final diagnosis? 

Eubanks-Carter and Goldfried (2006) investigated whether the client’s sexual orientation 

affected the probability that therapists would diagnose them with borderline personality disorder 

(BPD) and found a significant interaction between client gender and sexual orientation regarding 

the diagnosis of BPD. The interactive interview would allow for the identity of the mock patient 

to be manipulated to investigate if the series of diagnostic questions or the final diagnosis varies 

based on the patient’s gender, age, or sexual orientation. Conversely, does the identity of the 

mental health professional affect diagnostic decisions? 

Implications 

The interactive interview mechanism is a novel approach to better understand diagnostic 

decision-making. Vignette study designs have been shown to be highly generalizable to real 

world behaviors among clinicians (Evans et al., 2015). The present design is an improvement to 

vignette methodology by mimicking the information gathering portion of diagnostic interviewing 

rather than the limitation of only receiving a historical summary of current and past symptom. 

Findings display important clinical and training implications for clinicians. The 

interactive interview mechanism was successful in capturing moment to moment diagnostic 

decisions, including the type of questions asked and patterns of both System 1 and System 2 

processing. This will enable clinicians to be aware of their decision-making process and the 

potential biases that may influence their judgments (Lilienfeld & Lynn, 2014). For example, 

multiple participants engaged in confirmation bias by only asking questions that affirmed their 

preliminary diagnosis. Research suggests that when mental health professionals engage in 

confirmatory information seeking, they are less likely to provide an accurate diagnosis, 
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compared to those who engage in “balanced” information seeking by considering differential 

diagnoses (Mendel et al., 2011). Other participants engaged in premature closure by only 

choosing to ask two or three questions before providing a diagnosis. Similarly, these participants 

are at an increased risk of providing an inaccurate diagnosis by not asking enough questions to 

confirm their preliminary diagnosis as well as rule out all potential differential diagnoses. 

Clinicians could benefit from training programs that help them recognize these biases and 

improve their clinical decision-making skills. By identifying and addressing biases and heuristics 

used by clinicians, individualized training and consultation can be provided to improve their 

decision-making process. This approach has the potential to enhance the quality of care provided 

to patients, leading to better health outcomes. Furthermore, if adopted by doctoral-level graduate 

programs, the proposed methodology could be used as an assessment and training tool to 

improve critical thinking and decision-making skills among future clinicians. This would help to 

address the problem of diagnostic inaccuracy, which has been shown to be related to differences 

in the way clinicians think, rather than deficits in clinical knowledge. Overall, the proposed 

paradigm has the potential to enhance the quality of care provided to patients and improve the 

skills of mental health professionals, making it a valuable tool in the field of public health. 

Conclusion 

The present study successfully piloted the ability of an interactive interview to 

operationalize the dual-process model of decision-making. Results identified System 2 activation 

during the diagnostic interview with a mock patient and revealed the importance and ordering of 

diagnostic questions. Findings provide insight on diagnostic decision-making on the individual 

level. Future studies should focus on further validation of the interactive interview mechanism 

and potential incorporation in training programs. 
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Appendix A 

Diagnosis and Confidence Rating Scales 
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Appendix B 

Demographic Questionnaire 

1) What is your age? (Free-response question) 

2) What gender do you identify as? 

o Cisgender Male 

o Cisgender Female 

o Transgender Male 

o Transgender Female 

o Non-Binary 

o Not listed (specify) 

o Prefer not to answer. 

3) What is your racial/ethnic background? Please choose all that apply. 

o White/Caucasian 

o Hispanic/Latinx 

o Black/African American 

o Native American/American Indian 

o East Asian/ Pacific Islander 

o South Asian/ Indian 

o Arabic 

o Other (specify) 

4) What is your profession? 

o Psychologist 

o Psychiatrist 
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o Counselor 

o Social Worker 

o Psychiatric Nurse 

o Other (specify) 

5) What is the highest degree you obtained? 

o Bachelor’s 

o Master’s 

o PsyD 

o PhD 

o EdD 

o MD 

o Other 

6) How many years of experience do you have providing mental health services (include years of 

professional training)? (Free-response question) 

7) Do you provide direct supervision to other mental health professionals delivering services? 

o Yes 

o No 

o Prefer not to answer. 

8) Please use the rating scale slider, ranging from not at all familiar (0) to very familiar (100) for 

your familiarity with diagnosing the following mental disorders? 

a. Adjustment Disorder 

b. Major Depressive Disorder 

c. Persistent Depressive Disorder 
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d. Prolonged Grief Disorder 

e. Post-traumatic Stress Disorder 

9) What is your typical caseload per week? 

o 1-5 

o 6-10 

o 11-15 

o 16-20 

o 21-25 

o 26-30 

o More than 30 

o Prefer to not say. 

10) What is the typical age range of your clients? Please choose all that apply. 

o 11 years old and under 

o 12-17 years old 

o 18-24 years old 

o 25-39 years old 

o 40-60 years old 

o Over 60 years old 

11) In what kind of practice setting do you work? Please check all that apply. 

o Outpatient 

o Inpatient (non-psychiatric) Hospital 

o Psychiatric Hospital 

o University Setting 
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o Private Practice 

o Rehabilitation Facility 

o Nursing Home 

o Telehealth 

o Other 

o Prefer to not say. 

12) What percentage of your week is devoted to the following responsibilities? (Free-response 

question) 

a. Psychotherapy  

b. Assessment 

c. Teaching 

d. Research Activities 

e. Mentoring 

f. Clinical Supervision 

Total percentage: ____ 
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Appendix C 

Interactive Interview 

Opening Prompt 

Monica just scheduled an intake interview with you. You meet her at the front desk of the clinic 

and she follows you back to the therapy room. You can see that she is walking somewhat slowly, 

and she seems to have a downcast look on her face. After you sit down, you ask her, "What 

brings you in today?" She responds, "I've been feeling really down recently." 

 

Questions and Answers 

Major Depressive Disorder 

How long have you been feeling this way? It has been about 2 months. 

Tell me a little more about what you mean when 

you say you feel down. 

It is a profound feeling of emptiness, like 

there is a hole in my life. 

Have you been feeling down consistently during 

this time or has the feeling come and gone? 

It has been coming and going, depending 

upon what I'm doing, but it feels like it is 

bad most of the time. 

How has your sleep been? I have been having a real hard time 

falling asleep. It seems like I am lying 

awake half the night, despite wanting to 

fall asleep. 

How is your energy level during the day? I feel completely exhausted. Most days, I 

have to lay down and take a nap. 
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Have you noticed or has anyone else said that you 

seem to be moving slower than usual? 

 I am sluggish all day. My kids also see 

that I just don't have the energy to drive 

them around to practices like I use to. 

Any difficulties concentrating? Reading a book or 

following a movie? 

I have really been struggling to 

concentrate at work. I use to read for 30 

minutes before bed and I can't even do 

that anymore. I read a chapter and forget 

what happened by the end. 

How have your symptoms impacted you at work? I can't seem to focus and I am falling 

really far behind. I've been making 

simple mistakes I normally would catch. 

Does how you are feeling stop you from enjoying 

things you normally like doing? 

I don't really have any hobbies. The 

things I do in my spare time have always 

been what my husband wants to do. 

*What do [did] you do with your husband? We primarily would go out to bars, 

watch sports, and hang out with his 

friends. 

*Have you stopped doing these activities? Yes. 

*What has led you to stop doing these things? *tearfully* My husband died in a car 

crash 2 months ago. 

Have there been any changes in your appetite? No, my appetite has been pretty much the 

same but I have never been one to eat 

very much. 
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Have you noticed any significant weight gain or 

weight loss? 

No, I don't think so. 

Have you had any thoughts about wanting to kill 

yourself [or wanting to die too]? 

No, never. 

How do you feel about the future? I know things will get better, and I will 

eventually figure out how to move on, 

but it still so hard right now. 

*Do you have any feelings of guilt? All the time. I know there is nothing I 

could have done, but I feel like I should 

have been there. Maybe things would 

have gone differently if I were in the car 

with him. 

Have you been drinking or using any other drugs 

during this time? 

No. I've never been much of a drinker 

anyway. Maybe a glass of wine at a 

wedding or something. Never done drugs 

either. 

Have you ever had a period of time where you felt 

much better than usual, like you were really 

excited or energetic? 

No. 

Have you been diagnosed with any medical 

conditions or are you taking medication for 

anything? 

I only take medication for high blood 

pressure. 
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Have you started developing beliefs that others 

may view as odd or seen/heard things that others 

were not able to see or hear? 

No, never anything like that. 

 

Normal Grief Response 

Have any big changes happened in your life 

recently?  

Yes, my husband passed away about 2 

months ago. 

*I'm so sorry to hear that. How did he pass 

away? 

He died in a car crash. 

*May I ask what happened? Were you with 

him? 

No. I asked him to run an errand for me. It 

was a rainy night, and he lost control of the 

car and rolled off a steep embankment. 

Thankfully, no one else was hurt. 

*Do you feel guilty about what happened? I know it was not my fault, but I still feel 

that if I had just not asked him to go, or 

gone myself, none of this would have 

happened. 

How have things been with your family and 

friends? 

They are all very supportive, but I get the 

sense that they are walking on eggshells 

around me because they do not want to 

upset me. 



78 
 

How have you been feeling physically? I feel exhausted. I can’t sleep and when I 

can I have really vivid dreams of my 

husband. 

*Is it painful to think of memories of your 

husband? 

At times, especially when I think about how 

he died, but most of my memories about 

him are happy ones. 

*Have you done anything to avoid thinking of 

the accident or your husband because it's too 

difficult? 

At first, the first few weeks, I attempted to 

avoid the road where my husband had lost 

control but not anymore. It's really difficult 

at times to think of my husband but I do not 

avoid it. 

*How have you been coping with the loss? Not very well. I feel like I am coming apart 

at the seams. I can't believe he is gone. 

*Have you lost other important people in your 

life before? 

No, this is the first time. 

*How often do you find yourself thinking about 

your husband? 

A lot of the time. At any moment something 

might remind me of him. It's comforting 

even if I get sad. 

*What are your beliefs about death and what 

happens when we die? 

I don't know. I used to be believe in God but 

I am not so sure anymore. 

*Has this experience changed your outlook on 

life? 

I just don't see what the point is anymore.  
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*Have you been able to do anything to honor 

your husband's life? 

We had a funeral but it wasn't what he 

would have wanted. It was terrible. 

*Do you still speak to your husband? Or even 

think he is still here? 

I still talk to him out loud when I'm upset or 

when something reminds me of something 

he would think is funny. But I know he isn't 

really here. I mean he is, but you know what 

I mean. 

*These questions are dependent on previous questions being asked first. 
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Appendix D 

Rational‐Experiential Inventory–40 (Pacini & Epstein, 1999) 

Instructions: Using the following scale, please rate the extent that these items refer to you. 

1    2    3    4    5 

Definitely           Definitely not 

true of myself                 not true of myself 

 

Rationality scale 

Rational Ability 

1) I’m not that good at figuring out complicated problems* 

2) I am not very good at solving problems that require careful logical analysis* 

3) I am not a very analytical thinker* 

4) Reasoning things out carefully is not one of my strong points* 

5) I don’t reason well under pressure* 

6) I am much better at figuring things out logically than most people 

7) I have a logical mind 

8) I have no problem thinking things through carefully 

9) Using logic usually works well for me in figuring out problems in my life 

10) I usually have clear, explainable reasons for my decisions 

Rational Engagement 

11) I try to avoid situations that require thinking in depth about something* 

12) I enjoy intellectual challenges 

13) I don’t like to have to do a lot of thinking* 
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14) I enjoy solving problems that require hard thinking 

15) Thinking is not my idea of an enjoyable activity* 

16) I prefer complex problems to simple problems 

17) Thinking hard and for a long time about something gives me little satisfaction* 

18) I enjoy thinking in abstract terms 

19) Knowing the answer without having to understand the reasoning behind it is good  

enough for me* 

20) Learning new ways to think would be very appealing to me 

Experientiality scale 

Experiential Ability 

21) I don’t have a very good sense of intuition* 

22) Using my gut feelings usually works well for me in figuring out problems in my life. 

23) I believe in trusting my hunches 

24) I trust my initial feelings about people 

25) When it comes to trusting people, I can usually rely on my gut feelings 

26) If I were to rely on my gut feelings, I would often make mistakes* 

27) I hardly ever go wrong when I listen to my deepest gut feelings to find an answer 

28) My snap judgments are probably not as good as most people’s* 

29) I can usually feel when a person is right or wrong, even if I can’t explain how I know 

30) I suspect my hunches are inaccurate as often as they are accurate* 

Experiential Engagement 

31) I like to rely on my intuitive impressions 

32) Intuition can be a very useful way to solve problems 
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33) I often go by my instincts when deciding on a course of action 

34) I don’t like situations in which I have to rely on intuition* 

35) I think there are times when one should rely on one’s intuition 

36) I think it is foolish to make important decisions based on feelings* 

37) I don’t think it is a good idea to rely on one’s intuition for important decisions* 

38) I generally don’t depend on my feelings to help me make decisions* 

39) I would not want to depend on anyone who described himself or herself as  

intuitive(‐) 

40) I tend to use my heart as a guide for my actions 

 

Note: Labels should be removed and items randomized prior to administration. Items  

marked with an asterisk (*) should be reverse coding prior to scoring. Subscale scores  

are computed by averaging the 10 composite items. 
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Appendix E 

Clinical Relevance Questions 

 

1) What diagnostic features were most indicative for you to arrive at a diagnostic decision? 

(Free-response question) 

2) What diagnostic features were absent which would have better supported the differential 

diagnosis? (Free-response question) 

3) What diagnostic materials (e.g., DSM, ICD) or other tools (e.g., SCID) guided your decision-

making process when selecting diagnostic questions to ask? (Free-response question) 

4) Do you agree that Major Depressive Disorder and normative grief exist on a spectrum? 

a. Yes 

b. No 

c. Unsure 

d. Specify 
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Appendix F 

Participants With Limited System 2 Activations 
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Appendix G 

Participants With Multiple System 2 Activations 
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