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Background: Decisions based on erroneous assessments may result in unrealistic patient and family expectations, suboptimal advice, incorrect treatment, or costly medical errors. Regret is a common emotion in daily life that involves counterfactual thinking when considering alternative choices. Limited information is available on care-related regret affecting healthcare professionals managing patients with multiple sclerosis (MS).

Methods: We reviewed identified gaps in the literature by searching for the combination of the following keywords in Pubmed: “regret and decision,” “regret and physicians,” and “regret and nurses.” An expert panel of neurologists, a nurse, a psychiatrist, a pharmacist, and a psychometrics specialist participated in the study design. Care-related regret will be assessed by a behavioral battery including the standardized questionnaire Regret Intensity Scale (RIS-10) and 15 new specific items. Six items will evaluate regret in the most common social domains affecting individuals (financial, driving, sports—recreation, work, own health, and confidence in people). Another nine items will explore past and recent regret experiences in common situations experienced by healthcare professionals caring for patients with MS. We will also assess concomitant behavioral characteristics of healthcare professionals that could be associated with regret: coping strategies, life satisfaction, mood, positive social behaviors, occupational burnout, and tolerance to uncertainty.

Planned Outcomes: This is the first comprehensive and standardized protocol to assess care-related regret and associated behavioral factors among healthcare professionals managing MS. These results will allow to understand and ameliorate regret in healthcare professionals.

Spanish National Register (SL42129-20/598-E).
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INTRODUCTION

Decision making in medical care is a complex, cognitively and emotionally demanding task (1). The current therapeutic landscape for patients with chronic conditions is evolving as a result of the challenges imposed by population aging and prolonged life expectancy leading to a higher prevalence of patients with multiple comorbidities. Advances in therapeutic options with different safety and efficacy profiles and higher clinical demands add other challenges to healthcare professionals when facing diagnostic or therapeutic choices. Decisions influenced by cognitive biases or emotions may result in unrealistic patient and family expectations, incorrect advice, or suboptimal treatment decisions, leading to poorer clinical outcomes (2, 3).

Regret is a cognitive emotion that involves counterfactual thinking, when considering alternative choices (4). In other words, regret is an emotion experienced when one believes that the current situation would have had a better outcome by choosing a different course of action (e.g., alternative treatment or intervention) (5). Healthcare professionals are vulnerable to regret given their limited education in both decision making and risk management at medical schools (2).

Despite significant advances in patient care, the role of emotions in therapeutic decisions has not been extensively investigated. Studying regret is interesting because it involves the cognitive and affective component of medical decisions. Moreover, studies using functional magnetic resonance imaging have identified specific pathways, including activation of the medial orbitofrontal cortex, left superior frontal cortex, right angular gyrus, and left thalamus, which correlates with the degree of regret (5, 6). It is precisely those brain regions that are involved in decision making under uncertainty.

The consequences of regret in medicine include negative health outcomes among healthcare professionals, such as a high number of days with back pain and sleep problems, poor health-related quality of life, high sick leave days, and low job satisfaction with high turnover (7–12).

The aim of this article is to inform physicians and researchers about a standardized protocol using validated scales to assess regret associated with clinical decisions and to conduct a review of the medical literature. We focused on multiple sclerosis (MS) for being the paradigm of neurological conditions with an uncertain disease trajectory and a broad spectrum of therapeutic options, which carry consequences for patients and their families (e.g., disability at young age, cognitive impairment, and impaired quality of life) (13). Treatment selection (early high-efficacy therapies vs. escalation from a low to a higher efficacy treatment) represents the current challenge faced by clinicians (14, 15). This scenario is a common ground for the appearance of emotional regret at both extremes of treatment modalities (e.g., side effects due to early selection of a high-efficacy treatment or progression of disability when a treatment escalation approach is selected). To the best of our knowledge, no study has yet investigated care-related regret in the context of MS management.



METHODS


Study Design

The DECISIONS-MS is a non-interventional, prospective, web-based study to assess emotional regret associated with treatment decisions in MS care. We first identified gaps in the literature by conducting a systematic review (see section below) to design a comprehensive protocol to assess care-related regret by healthcare professionals managing patients with MS. This study will be conducted in accordance with the Good Clinical Practice Guidelines of the International Conference on Harmonization and with the ethical principles of the Declaration of Helsinki and was approved by the institutional review board of the Hospital Clínico San Carlos (Madrid, Spain; reference number: 20/598-E). Informed consent will be obtained from all participants.



Participants

Practicing healthcare professionals actively involved in the care of patients with MS in Spain will be invited to participate in our study by the Spanish Societies of Neurology and Neurology Nurses (SEN and SEDENE, respectively). Exclusion criteria will be healthcare professionals not currently involved in patient care or retired. Participants will receive an honorarium at the end of the study completion in recognition for the time and effort they provided to collaborate in this study.



Outcome Measures

Care-related regret will be assessed through the combination of the standardized questionnaire Regret Intensity Scale (RIS-10) and a battery of 15 specific items designed by a research team of neurologists, a nurse, a psychiatrist, a pharmacist, and a psychometrics specialist (Figure 1). We applied a comprehensive framework to study regret, acknowledging the most common social domains affecting individuals: financial, driving, sports/recreation, work, own health, and confidence in people. This strategy was derived from the Socio-Economic Panel (SOEP), a longitudinal survey to study risk and behavioral preferences in a population (16).
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FIGURE 1. Regret in medicine.


The RIS-10 is a self-reported, generic questionnaire to measure the affective, physical, and cognitive intensity of regret among healthcare professionals (17). Items are assessed with a five-point Likert scale ranging from 1 (“not at all”) to 5 (“absolutely”). Higher scores indicate greater intensity of regret. The RIS-10 possesses good psychometric properties, with an internal consistency of 0.87 (Cronbach's alpha) and a test–retest reliability of 0.70 (17).

The 15-item collection designed by our team aims to assess regret behaviors in a broad spectrum of hypothetic scenarios, including daily activities and MS patient care-related tasks. The first six questions assess the intensity of regret in daily episodes along different domains: financial, driving, sports–recreation, work, own health, and confidence in people. Respondents must score on a scale from 0 (little affected) to 10 (very affected), the degree of regret experienced in the situation evoked by each item. If participants report no regret, a mean intensity of 0 will be imputed. The next eight items assess whether the participant has faced common situations experienced by healthcare professionals managing patients with MS in clinical practice. A final item assesses the presence of regret related to MS care in the last 3 months. Intensity of regret is also reported in items 8–15: the participant must rank on a scale from 0 (little affected) to 10 (very affected) the degree of regret if the situation has been encountered.

Given that factors associated with regret include behavioral characteristics of healthcare providers, we also propose assessing six relevant domains: life satisfaction, mood, coping strategies, prosocial behavior, occupational burnout, and reaction to uncertainty (18–23).

The Satisfaction with Life Scale (SWLS) is a five-item scale designed to measure global cognitive judgments of one's life satisfaction (18). Participants indicate how much they agree or disagree with each item using a seven-point scale that ranges from strongly agree to strongly disagree. Scores between five to nine indicate that the respondent is extremely dissatisfied with life, whereas scores between 31 to 35 indicate that the respondent is extremely satisfied.

The Beck Depression Inventory—Fast Screen (BDI-FS) is a self-report, seven-item questionnaire assessing the level of depressive symptoms (19). Responses to the items are provided on a four-point scale (no symptoms to severe symptoms). Total scores range from 0 to 21, with higher scores indicating greater severity of depressive symptoms. Cut-off scores ≥4 and ≥9 are used to define the presence of depression and moderate-to-severe depression, respectively.

Coping strategies will be assessed using the Brief-COPE (Coping Orientation to Problems Experienced Inventory) (20). Participants are asked to recall the most serious stressor they have experienced during the previous year and to indicate how they responded to it. This questionnaire consists of 28 items that measure 14 factors of two items each on a Likert scale ranging from 1 = “I didn't do this at all” to 4 = “I did do this a lot.” Venting, denial, substance use, behavioral disengagement, self-distraction, and self-blame are considered maladaptive coping strategies, while positive reframing, planning, seeking emotional support, active coping, instrumental support, acceptance, religion, and humor are adaptive strategies. Maladaptive strategies are more closely related with mental health problems such as perceived stress and depression (24). Conversely, adaptive strategies are more related with psychological well-being and life satisfaction.

The Prosocial Behavioral Intentions Scale (PBIS) will be used to measure positive social behaviors (21). It is a four-item unidimensional measure with a seven-point Likert-type scale (1 = “Definitely would not do this” to 7 = “Definitely would do this”). No items are reverse scored. The possible scores range from 4 to 28, with higher scores indicating higher levels of prosocial behavioral intentions.

Occupational burnout will be assessed using the Maslach Burnout Inventory—Human Services Survey for Medical Personnel (MBI-HSS) (22). This instrument measures burnout as a continuum, ranging from low to high, on three different dimensions: emotional exhaustion (nine items), depersonalization (five items), and personal accomplishment (eight items). Each item scores from 0 = “never” to 6 = “every day.”

Finally, we used the “tolerance to uncertainty” in patient care, using the physician's reaction to uncertainty test (23). A shorter version following a factor analysis comprises five questions showing reliable psychometric properties (α-Cronbach 0.90). Participants rate the level of agreement with the following statements from 0 (strongly disagree) to 5 (strongly agree): (i) the uncertainty of patient care often troubles me; (ii) I find the uncertainty involved in patient care disconcerting; (iii) I usually feel anxious when I am not sure of the diagnosis; (iv) uncertainty in patient care makes me uneasy; and (v) I am quite comfortable with the uncertainty in patient care. Note that the last item is reverse coded for consistency. After participants provide a rating for each question, all are added to obtain a total score (25). Previous studies have shown that physician's low tolerance to uncertainty was associated with higher resource utilization and patients being recalled for studies, as well as treatment inertia (26–29).

Socio-demographic and work-related characteristics at baseline will be collected to identify the potential association with care-related regret (Table 1).


Table 1. Socio-demographic characteristics, professional background, and practice setting.
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Figure 1 shows a summary of the protocol and behavioral battery.



Follow-Up

The same behavioral battery will be assessed 6 months, 1 year, and 2 years later to compare variability of patient-related regret and its impact on therapeutic decisions.



Statistical Analysis

Data analyses will be performed using Stata 16® statistical software. All patients participating in the study who meet the eligibility criteria will be included in the study population. Continuous data will be presented as number of observations (N), mean, standard deviation (SD), minimum, Q1, median, Q3, and maximum. Data for categorical and ordinal variables will be presented as counts, proportions, or percentages. In both cases, the number of missing data (N missing) will be specified.

Factors associated with care-related regret will be assessed in multivariate analysis adjusting for demographic factors and behavioral characteristics of participants (e.g., coping, occupational burnout, life satisfaction, tolerance to uncertainty, depression, and prosocial behavior). Similarly, we will investigate the role of care-related regret in treatment decisions (e.g., treatment inertia, suboptimal decisions) as described in our previous publications (28, 29). All statistical tests will be two-sided with an α-level of 0.05.



Psychometric Analysis

The dimensional structure and item characteristics of the RIS-10 in the management of MS will be explored. A non-parametric item response theory (IRT) procedure, the Mokken scale analysis, will be performed to assess the underlying dimensions of the RIS-10 (30). Each of the 10 items will be required to have a scalability coefficient (Hi) of ≥0.30 and an overall scale scalability index (H) of ≥0.30 (31). A parametric Samejima's Grade Response Model will be conducted to further assess the information and discrimination of RIS-10 items. The variability of the RIS-10 scores will be assessed across the battery of new items created in this study to check for invariance or sensible ordering. All analyses will be performed with R v4.0.3 (https://cran.r-project.org/) using the mokken and ltm libraries.



Sample Size

Our sample size calculation was based on the estimated prevalence of patient-care regret. Sorum et al. evaluated regret in American and French physicians ordering diagnostic test for the detection of prostate cancer (32). They identified that 60–70% of participants experience patient-care regret when facing 12 case scenarios. Another study found a similar prevalence of regret in Switzerland (33). We have eight variables that could be associated with care-related regret (e.g., age, sex, years of practice, coping, burnout, life satisfaction, depressive symptoms, and tolerance to uncertainty). Current guidelines on sample size for predictive models require a minimum of five events (i.e., regret and therapeutic inertia in our study) per predictor, yielding a minimum of 40 required events (34). We expect a 15% loss to follow-up. Thus, we need a minimum of 77 participants [40 events divided by 0.6 (incidence of regret) times 1.15 (to compensate for 15% loss to follow-up)]. An additional 77 participants will be recruited to allow for a potential lower incidence of regret and the potential inclusion of other covariates. Therefore, we plan to recruit a total of 154 participants.



Systematic Literature Review

We completed a systematic review in order to identify gaps in the literature and improve the quality of our protocol. We expanded the previous systematic review (1979 to 2014) from Becerra Pérez et al. (35). We performed a search in PubMed using the following keyword combinations: “regret and decision,” “regret and physicians,” and “regret and nurses” comprising studies published from December 2014 until March 2021.

We included all studies that focused on care-related regret involving healthcare professionals (physicians and/or nurses) when making either hypothetical or “real life” healthcare decisions. Only original research articles were eligible; editorials, letters, abstracts, protocols, and systematic reviews were excluded.



Results From the Systematic Review

The initial search using the aforementioned mesh terms yielded 652 articles. After the removal of duplicate publications and those not meeting our inclusion criteria, 14 articles remained for the analysis (Table 2) (8, 9, 11, 12, 33, 36–44). All articles included were published in English. Half of the studies (n = 7) were conducted in Switzerland (n = 4) or in the USA (n = 3). The mean age of participants ranged from 29 to 52 years. Of the 14 studies, four (28.6%) studies were exclusively conducted in physicians and only one study focused on nurses' regret; the remaining nine studies included regret in both healthcare professionals. Further details are summarized in Table 2.


Table 2. Literature review.
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Assessment of regret was evaluated by different methods, either qualitative or quantitative. Two out of 14 studies used a qualitative approach (41, 42). This method provides rich data on healthcare professionals' diverse experiences of care-related regret. However, the generalizability of the findings is limited to settings and individuals similar to the study. Furthermore, in those studies, a score for the regret intensity cannot be obtained to assess its intra- or intervariability. This is a critical aspect given the self-reported nature of the data and the potential sample bias (38, 41, 42).

Among quantitative studies, 6 out of 14 studies assessed the intensity of regret by a single question using a Likert scale (11, 12, 36, 38, 43, 44). We also observed a high heterogeneity among the measurements and magnitude of regret across studies (ranging from 1.70 to 8.75 in the RIS-10 or Decision Regret Scales).

A negative correlation was found between regret and the tendency to analytical thinking in a bivariate analysis (36). In a multivariate analysis of the same study, the authors described a positive correlation between regret and maximization, and a negative correlation with satisfaction (36). Interestingly, the authors found no significant relationship between regret and age, despite its strong association with years of experience (9). In contrast, Ben-Ezra and Bibi obtained contrary results, revealing that psychological distress and being younger were associated with higher decision regret (37). Moreover, regret score was dependent on the amount of time elapsed since the regret event asked about had happened (38). Further and more comprehensive studies are needed to better understand the association between care-related regret and demographic and emotional factors.




DISCUSSION

The DECISIONS-MS is a non-interventional study to assess the impact of care-related regret on healthcare providers managing patients with MS. We propose a standardized approach to investigate care-related regret in the medical field after completing an exhaustive literature review and selecting validated behavioral tools to explore different dimensions of regret. We applied a comprehensive framework to account for different domains relevant to participants' social life.

The dual process theory (DPT) suggests that human decisions are governed by two distinct processes, commonly referred to as system one (intuitive) and system two (analytical) (45). In brief, system one refers to an automatic, unconscious, fast, and effortless (or routine) mechanism to make most common decisions. Conversely, system two makes deliberate decisions, which are non-programmed, conscious, usually slow, and deliberate. Under the DPT framework, it has been suggested that most cognitive biases are attributed to intuitive processes (representing the overuse of system one), or when system one overrides system two (46–48). In this framework, techniques that enhance system two (e.g., a successful educational intervention to overcome regret-related to therapeutic inertia) could counteract these biases, and thereby improve diagnostic accuracy and decrease the likelihood of suboptimal decisions and medical errors (e.g., therapeutic inertia) (49, 50). In this context, care-related regret could be more commonly explained when prompt or automatic decisions (system one) are made by healthcare providers. The development of a perceived suboptimal choice or evidence of a bad outcome (e.g., discovering an error in the disease-modifying treatment administration, more frequent clinical relapses or worsening in the disability, and neuroimaging showing disease progression) may trigger a re-evaluation of the former therapeutic decision that after deliberation (system two) leads to care-related regret.

Regret is associated with suboptimal choices by healthcare professionals (36). It occurs in medical situations of uncertainty, when the probability of an event or outcome is unknown or not 100% certain. Almost 64% of a sample of 494 healthcare professionals in Switzerland reported having experienced a regret in the last 5 years (33). A similar prevalence was identified in a study evaluating American and French physicians (32). Physicians' attitudes toward regret can affect their diagnostic and treatment recommendations (36, 51). Regret was associated with physicians' decisions to order prostate-specific antigen tests and not prescribe anticoagulation in patients with non-valvular atrial fibrillation (36, 52). A survey with a participation of 775 nurses and physicians showed that the intensity of regret in the previous 5 years was associated with poor self-rated health and with higher sick leave among nurses (9). Richner et al. reported that higher regret intensity and more frequent use of maladaptive coping strategies were associated with more sleep difficulties and less work satisfaction (33). Job dissatisfaction and the intention to quit patient care were associated with regrets and maladaptive strategies in a sample of 229 young healthcare professionals (48% nurses) from the Impact of CAre-related Regret Upon Sleep (ICARUS) international study (11).

Regret is an underinvestigated characteristic of healthcare professionals influencing future decisions. Furthermore, higher levels of regret were associated with more difficulties making choices (53, 54). The higher the number of choices or difficulty making decisions faced by physicians, the higher the degree of regret (36). The promotion of evidence-based reflective reasoning or the use of effective interventions in medical education may be useful to ameliorate care-related regret and its impact on diagnostic and treatment decisions (55, 56).

Our protocol has limitations that deserve mention. For example, the RIS-10 has a large time window (5 years) to assess regret. However, a shorter time period may be preferable to overcome recall bias. We also acknowledge the limitations associated with observational studies and the expected variability within and between countries due to cultural, educational, and socio-economic characteristics of participants. Finally, we acknowledge that increased response burden may be associated with lower response rates (57, 58). The study design team took into account this problem increasing the sample size and including a minimally disruptive set of questionnaires without affecting their validity and reliability. Despite these limitations, our study provides a comprehensive strategy to investigate care-related regret among practicing health care professionals. We are looking forward to starting data collection to foster further similar studies in other countries. We hope the results of these studies will inform about socio-economic and behavioral characteristics to ameliorate care-related regret among clinicians and other healthcare professionals.

In conclusion, given that regret is a complex emotion and the literature search shows heterogeneity of methods and conflicting results in assessing care-related regret among healthcare professionals, we propose a comprehensive behavioral battery that includes measures of past and recent regret in different domains and associated behavioral aspects.
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