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        Abstract


        Background


        Decision-making is at the core of clinical practice. According to traditional decision-making theory, the ideal decision maker acts rationally. However, research in cognitive biases demonstrates that decisions are not perfectly rational, and often rely on unconscious processes. This study was conducted to examine cognitive biases of medical teams when making treatment decisions in acute medical conditions for patients with advanced dementia.


        Methods


        This was a phenomenological qualitative descriptive study based on interviews. The interviews were analyzed to identify cognitive biases of the participants' clinical decision-making. Comparisons were made between internal medicine and surgical wards.


        Results


        The analysis focused on three main cognitive biases: Anchoring, availability, and representativeness. Anchoring bias was associated with professional orientation and a "default" treatment approach, with a dichotomy between surgical and internal medicine healthcare providers, between acute aggressive treatments as opposed to holistic care. Representativeness bias involved perceptions of stereotypic patterns. While most surgeons focused on the acute immediate condition, internists concentrated on end-of-life and palliative care. Availability bias was shown as a source of concerns that arose as a result of legal aspects, conflicts, and ethical dilemmas, leading to providing aggressive care that was medically futile.


        Conclusion


        The findings indicate that medical staff makes clinical decisions that are influenced by anchoring, availability, and representativeness cognitive biases. Recognizing biases and raising awareness of their existence can improve medical decision-making and treatment in accordance with principles that preserve patient and family preferences and choices, while maximizing quality of care.
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        Introduction


        Clinical practice is based on decision-making that is grounded in accumulated evidence-based knowledge as well as personal experience and involves both rational and irrational thinking [1,2]. Decision making for patients with advanced dementia involves complex clinical and ethical challenges. Studies have shown that some medically aggressive treatment options may not benefit these patients, and may disagree with patient prior preferences. Healthcare providers offer these treatment options despite evidence and geriatric clinical guidelines recommending the contrary [3-7].


        Kahneman's "Dual Process System" theory categorizes decision-making into one of two modes: Either intuitive, rapid decision-making that involves little effort, referred to Type 1, or analytic, slow, decision-making that utilizes significant effort, referred to Type 2. Type 1 decisions are largely unconscious and are more likely to fail, while Type 2 decisions are more reliable and safe [2,8]. According to this theory, people make sense of their world by unconsciously building models that help them perceive current events and predict the future based on their own previous experience [2]. Therefore, since each person's life experiences are different, no one can perceive the world in a totally objective manner, thereby creating inherent biases within our models. These biases may influence our judgment, with the potential to lead to false assumptions and reasoning. Health professional are not immune to these biases and are vulnerable to them [8]. Kahneman has labeled three of these biases as anchoring, availability, and representation bias.


        The anchoring bias occurs when decisions are made while focusing and judging according to information that is prominent and familiar, in a way that prevents holistic and peripheral thinking. A decision is made based on what is known and is considered the default option [9,10]. This thinking or judgment process may derive from a professional orientation that establishes a certain perceived and accepted norm of care as mandatory. For example, specialists sometimes fail to correctly diagnose a patient because they are biased or 'anchored' by a previously recorded diagnosis given by the primary care physician. In other words, anchoring bias refers to the tendency to lock onto salient features too early in the decision-making process, and failing to adjust the initial conclusion to account for other information or different data [8].


        Availability bias is created while "scanning" our memory in search of a similar case that is relevant to a new currently experienced situation. When recalled, the salient case is that which is perceived and remembered as common. Those instances that are dramatic or involve concerns, risks, or losses, are recalled more easily. These cases are more readily available consciously, causing the decision-maker to make decisions based on potentially unusual cases, creating bias. For example, if a practitioner was assaulted at work by a patient, the practitioner might consider all patients with similar demographic characteristics as violent, even though this conclusion is not true.


        Representativeness is the tendency to consider a particular case as similar to all other situations classified within a certain category, based on cues, schematic thinking, classification according to fixed schemas, or prioritizing and relying on objective evidence. This classification is different from sophisticated analytical thinking that requires investment and deliberate effort [2,11]. For example, if a patient presents with three out of five symptoms or characteristics of a certain diagnosis, the practitioner might be biased and conclude that the patient has that diagnosis, even though the patient only met three of the five criteria.


        Recognition of the downward trajectory of advanced dementia as a terminal illness may create emotional arousal possibly increasing professional sensitivity to recommending palliative care. On the other hand, practitioners often fear legal action when they recommend against aggressive therapy. This internal conflict can deplete cognitive resources. In this situation, the human mind prefers making decisions using system 1, involving less effort [12]. For example, extending life at any cost is an anchored medical bias that does not consider other treatment alternatives such as palliative care. Fear of conflicts or accusations such as "avoiding saving a life" with family members or colleagues, may lead to a more aggressive default treatment choice without shared discussions with caregivers about patient and family treatment preferences. Such biases are also used when practitioners try to avoid feelings of regret or guilt, therefore choosing the aggressive treatment as the familiar "safe" choice.


        Awareness of potential biases to clinical decision-making for those with advanced dementia can lead to better decisions that potentially are more consistent with a patient's personal values and preferences. While the professional literature deals with the great variation of treatments, barriers to palliative care, administrative and organizational influences for this population [13], there is little attention focusing on the practitioner as the decision-maker, who is the final, and perhaps the most significant, link in this process. Given their poor cognitive status, and their inability to participate in informed decision-making, the influence of the staff on treatment decision-making increases and, therefore, examining the process of decision-making is significant for this vulnerable population.


        Investigating cognitive biases in a medical context is a growing field, although focus on the geriatric population is lacking. The importance of the medical decisions' bias phenomena and its impact on patient management has begun to gain momentum in recent years. In the late 1970s, cognitive biases were initially recognized as influencing the clinical decision-making [14]. A meta-analysis from 2016 located 20 articles that focused on cognitive biases associated with medical decisions, where 35% dealt with treatment and management tasks [14]. Most studies referred generally to the phenomena. Three more recent studies examine dementia at end of life and were published from 2016 to 2018. These studies developed a set of heuristics for symptom treatment for patients with dementia, in favor of overcoming cognitive biases [15-17]. Three other studies were published between 2017-2019, discussing cognitive biases in medical management and diagnosis, mostly referring to anchoring, availability and representative biases [18-20]. No other studies were found examining practitioner biases during clinical treatment decision-making for those with advanced dementia at end of life. This study was conducted to examine the thinking processes and potential cognitive biases of medical teams when making clinical decisions associated with the use of palliative care for patients with advanced dementia.


        Method


        Study design


        This was a phenomenological qualitative descriptive study based on interviews.


        Sample


        Participants were physicians and nurses working on acute Internal Medicine and General Surgery wards, at two hospitals in central Israel. Inclusion criteria were regular staff without any formal geriatric or palliative care training. A convenience sample was recruited at regular staff meetings.


        Data collection


        After receiving ward and hospital institutional ethics committee approval, interviews took place in the hospital at a predetermined time. A hypothetical medical case was presented, describing a scenario of an acute medical problem where a patient with advanced dementia, presents with acute abdominal pain, after 3 days of constipation and decreased appetite, followed by a CT scan that demonstrates intestinal obstruction with a suspicious tumor. Participants were asked to choose which treatments were appropriate for the patient. Treatments ranged from immediate and life-saving procedures (the "aggressive" approach) to treatment based on alleviating suffering and focusing on quality of life, (the "palliative approach"). Interviews began with an open, neutral question aimed at understanding the perceived medical scenario from the participant's perspective. All interviews were recorded and transcribed verbatim. Interviews continued until thematic saturation was obtained.


        Data analysis


        Two researchers (E.M; E-L.M) independently analyzed the interviews and identified cognitive biases within the participants' clinical decision-making. When there was disagreement between the researchers as to cognitive biases, a discussion was held and agreement was reached. In addition, analysis was performed, using a longitudinal and cross-sectional approach, longitudinal as throughout the interview of a single informant, and cross-sectional to examine comparisons between informants. Comparisons were also made between the internal medicine staff and surgical staff.


        The analysis focused on three main cognitive biases: Anchoring, availability, and representativeness. These biases were examined in light of their influence on the therapeutic approach (palliative versus aggressive care) and barriers/facilitating factors related to the implementation of a therapeutic approach.


        Ethical approval


        The study was approved by the two hospital research ethics committees (case number 5535-18-SMC; 0027-19-HMO) each participant signed an informed consent form. Each interview was coded as a number in order to maintain the anonymity of the participant. The recorded and transcribed interviews were kept in a secure desktop computer with secured password accessible known only to the first author of this study (M.E) with no personal identifying information included and all data anonymized.


        Results


        There were 26 participants in this study, 15 nurses and 11 physicians. Respondents' age ranged from 20 to 60 years old. Most (n = 18, 69.2%) were males and Jewish (n = 21, 80.7%). Most participants were from the internal medicine ward (n = 17, 65.4%) while the remainder were from a general surgical floor (n = 9, 34.6%). The sample included both junior (n = 12, 46.2%) and senior staff members (n = 14, 53.8%) (Table 1).


        
          Table1: Participants' characteristics. View Table 1

        


        Interviews time range from 9-28 minutes.


        Cognitive bias 1: Anchoring


        Anchored thinking involves decision-making while concentrating on a specific aspect of the case and not evaluating all options. In this scenario, one anchor was the acute health state, a specific medical problem or a disease, requiring urgent aggressive intervention, as found in the following interviews:


        "Your care decisions are made upon what we learned, treatment protocols, there is only one thing that is right to do, and that is to operate. It is a medically obvious decision."(nurse, internal medicine ward)


        "There are no options. You need to be aggressive and operate. Health staff are committed to save lives, no matter what, that is the one and only goal."(nurse, surgical ward).


        On the other hand, another anchor was respondents' concentrating on the total patient, chronic deterioration, or an end-of-life state, requiring a palliative care approach. This anchor is found in the following interviews:


        "Advanced dementia may cause death. I perceived the case as near dying, there is a place for end-of-life care." (nurse, internal medicine ward)


        "This is an end-of-life case, and all aggressive treatment will be futile; we do not prolong suffering." (physician, internal medicine ward)


        Differences in the anchoring biases were found between healthcare staff from internal medicine wards and surgical wards. The majority of the staff from internal medicine wards (n = 13; 76.5%) could be described as having an anchoring bias towards a holistic perspective, "A patient with no prognosis", "In poor basic terminal condition". On the other hand, the majority of the surgical staff (n = 7, 77.8%) were biased towards a disease-oriented view and aggressive care, saying, "Need to do something and save life." It should be noted that only four (15.4%) of all internal medicine staff used the disease-oriented anchor and favored aggressive treatment towards prolonging life.


        One of the effects of the anchoring bias is avoidance of "out of the box" thinking and a focus on the "default" conclusion, or, an automatic passive decision that does not require resources or a comprehensive analysis. This type of thinking was found among those in favor of aggressive acute care:


        "First of all, it is a surgical case. I take laboratory tests, make sure I have the blood type ready, if he is stable enough go to CT scan, and take him to the operating room..." (physician, surgical ward)


        "I do a full physical examination, oriented to the abdomen, most probably followed by imaging, laboratory...not too much playing here..., he needs urgent intervention." (physician, surgical ward)


        "He needs immediate help. First a gastric tube, intra-venous fluids, and then an urgent operation." (nurse, internal medicine ward)


        "It is hard for me as a surgeon to sit still. Our agenda is based on doing. The default of all decisions is to do. It is the easiest decision." (physician, surgical ward)


        Cognitive bias 2: Availability


        The results of this study demonstrate availability bias as influenced by emotional arousal. For example, most participants described personal conflicts over ethical dilemmas. On the one hand, families demanded aggressive treatments, while they as practitioners saw these same treatments as medically futile:


        "It is difficult for me to connect the basic diagnosis of dementia and end of life, in a discussion with the family. Also, cancer... we don't like to say it. Sometimes we say "the illness". It's hard to get the message across. Frustrating. Stressful. Better not to create a negative response from the family. I experienced that a lot." (nurse, internal medicine ward)


        "I frequently was involved with the issue of the 'main patient' is the family. You take care of them. There is a tension between the staff and the family. Their response...sometimes unreasonable demands. You cannot go against the family." (nurse, internal medicine ward)


        "Yesterday I performed CPR on an 80-year-old woman with dementia and no therapeutic prognosis. I did not know the family. I sent the intern to discover their outlook on treatment. It turned out they understood the situation and did not ask for extending life at all costs. So we left her quietly, until a straight line appeared on the monitor." (physician, internal medicine ward)


        "I remember a case of irreversible brain damage, in an elderly patient. The family kept demanding unnecessary and futile treatments. The staff explained and explained...I can understand their emotion. The bottom line is that you have to follow their treatment wishes. Many cases have the potential of creating a conflict. You do your best trying to avoid that." (physician, internal medicine ward)


        Conflict between staff and family may also arise when the family challenges the availability bias and requests palliative care, against the staff's professional opinion:


        "We had a patient with dementia, suffering from a major abdominal infection, with a very bad medical condition. The family, who took good care of her, asked to give only palliative care, and start morphine and sedation, to avoid suffering. I was against this treatment, because I thought that we know how to treat infections. We gave her antibiotics for three days, and she did not get any better. That moment I told the family that they were right...and we started palliative care." (physician, internal medicine ward)


        Concerns about the legal consequences of treatment decisions may also invoke availability biases. This is reflected in comments related to risks or losses that are recalled more easily and are more readily available.


        "I always do everything in my power to avoid dark corners....so I go with what the family wishes." (physician, surgical ward)


        "The law bothers me.. It constrains...There are potential problems with risk management. If I go for palliative care, I have to think carefully how to put it in the medical record. The most tactical way possible, not to be interpreted as giving up on the patient. A kind of self-defense and organization. I do not want to create a situation afterwards as if I did not explain, did not say, and so on." (physician, surgical ward)


        Cognitive bias 3: Representativeness


        There was a tendency on the part of participants to address and concentrate only on the objective evidence, in order to facilitate an appropriate care decision. All respondents were given the same scenario. However, participants concentrated on different aspects of the objective information. Some concentrated on items describing a patient in an acute medical crisis, while others honed in on descriptions of a patient at end of life. Participants concentrated on only one category, according to their particular view. No respondent reflected on both the acute medical crisis and an end-of-life scenario.


        For example, evidence interpreted as an acute surgical case:


        "First of all, it is a space occupying lesion, likely to accompany intestinal obstruction that means we need to act surgically now".(nurse, internal medicine ward)


        "Obstruction, the CT scan suggests malignancy; four days of constipation...there are clear protocols." (nurse, surgical ward)


        Evidence interpreted as an end-of-life case:


        Nurse who works on an internal medicine ward: "He is deteriorating. The basic condition is clear; no reserve...calls for palliative symptom management to prevent unnecessary suffering." (nurse, internal medicine ward)


        "An 80-year-old patient with no quality of life, a patient who will not benefit from surgical intervention, only prolonging suffering." (physician, internal medicine ward).


        Discussion


        The findings of this study demonstrate that cognitive biases were part of the goals of care, clinical decision-making associated with advanced dementia patients. These biases arose from intuitive and emotional thinking alongside rational thinking.


        Professional and organizational socialization during medical training and in clinical environments can lead to anchoring biases. Often socialized behaviors and thinking processes are perceived as mandatory, default decisions [21]. These biases may lead healthcare staff to prefer familiar, socialized medical decisions, as a source of confidence and as a means of avoiding the burden of investment of time and energy in going against the majority during the decision-making process [22-24].


        Anchoring biases seem to be associated with professional orientation. In this study, a dichotomy was discovered between acute, aggressive treatment concentrating on the immediate illness and end-of-life care, centered on holistic aspects, which consider possible future influences and outcomes of treatment choices. This anchoring bias results in practitioners being motivated to immediately complete specific tasks and provide the "default" treatment without further consideration of other treatment options. For example, surgeons demonstrated that they were anchored to a widely accepted professional norm, and they prepare the patient for immediate surgical intervention, derived from a unique care climate and professional socialization.


        Unlike anchoring directed at the perception of a specific situation, representativeness involves perceptions of stereotypic patterns. Most surgeons interpreted the scenario as congruent with the pattern of an acute medical condition requiring immediate life-saving treatment. In contrast, most internists interpreted the scenario as aligning with the pattern with end-of-life, requiring palliative and supportive care. The perception of these patterns is based on cues, schematic thinking, and classifying the scenario according to fixed schemas, and prioritizing objective evidence [11].


        Participants' representation bias was most notably found when describing the patient's status and prognosis to the family. In both cases, patterns involving suffering and the desire to avoid suffering were observed, albeit from different perspectives. Previous experience skewed the participant's perception of the scenario's details in a certain direction, based on the participant's representation of the case. Surgeons presented the case as acute and life-threatening, requiring immediate action, while internists described the same case as involving potentially futile treatment stressing the quality of life and potential harm in prolonging suffering. Surgeons referred to current suffering that must be alleviated by immediate intervention, while internists stressed future suffering.


        Interviewees presented concerns that arose as a result of families' responses to their recommended treatment approach. According to this theory, exceptional, emotionally charged and traumatic cases that raise doubts are the first to be recalled leading to availability bias. It is not surprising that availability bias was found in response to these scenarios as similar real-life situations often produce conflict. Such conflict is common and results from a lack of clearly defined clinical guidelines for specific health situations, related to clinical treatments for this patient population and ethical dilemmas associated with providing aggressive care that is medically futile.


        Interview length ranged from 9 to 28 minutes. This may be due to differences in participants' level of emotional comfort when discussing issues related to end of life and end stage dementia.


        Study Limitations


        The study took place in two major hospitals in Israel, in Hebrew, where the interviews were audio taped and transcribed. It may not be possible to generalize the findings to other circumstances because of the limited number of respondents, as well as possible culture factors. In addition, interviews were based on a hypothetical scenario to control for the complex hospital environment. Therefore, the responses might differ from that of real-life situations.


        Recommendations


        Future studies may consider including participants from different cultural and religious backgrounds, as culture may influence perceptions of end-of-life issues in advanced dementia. In addition, it is recommended that perceptions of veteran staff be further compared to those less senior, since experiences may affect the anchoring, representativeness, and availability biases. Those who train professional caregivers of patients with patients with advanced dementia should receive awareness training of the potential biases when making treatment decisions for this patient population.


        Conclusions


        Decision-making is a major aspect of clinical care. According to traditional decision-making theory, decision-makers act rationally. The Dual System Theory and cognitive biases describe decision-making as not always rational, often relying on mental unconscious processes. This study found that anchoring, availability, and representative biases, based on the dual system theory, are part of end-of-life decision making of practitioners caring for those with advanced dementia. These biases may partially explain the provision of care that sometimes is contrary to guidelines promoted by geriatric organizations [3,25-27].


        This study, adds to the understanding of cognitive biases in medicine, and the effect of biases on treatment decisions for patients with advanced dementia. Awareness of these potential biases may lead to an improvement in the quality of care and decision-making. Training programs that raise the issue of cognitive clinical decision-making biases may improve the thinking processes of medical staff, while encouraging them to internally examine the extent to which they use both systems, System 1 and System 2, when making treatment decisions.
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