Preserving Dignity in Patient Caregiver Relationships Using Moral Emotions and Robots

Ronald C. Arkin School of Interactive Computing Georgia Institute of Technology Atlanta, GA, U.S.A. 30332

Matthias Scheutz and Linda Tickle -Degnen Dept. of Computer Science and Occupational Therapy Tufts University Medford, MA, U.S.A. 02155

Abstract— This paper provides an overview of an ongoing NSF project that is intended to improve the long -term quality of care for patients suffering from early stage Parkinson’s disease. Due to facial masking in the patient, a stigmatization often occurs in their relationship with the caregiver due to the inability to adequately perceive the patient’s emotional state. We are developing robot co -mediators to assist in the transmis sion of this information through the use of artificial moral emotions that trigger suitable proxemic expressions in the robot, with the goal of ensuring that the quality of the patient -caregiver relationship is preserved.

Keywords— Parkinson’s Disease, moral emotions, human dignity, intelligent robots

I. INTRODUCTION

As robotics moves toward ubiquity in our society, there has been little concern for the consequences of this proliferation [27]. Robotic systems are close to being pervasive, with applications involving human-robot relationships already in place or soon to occur, involving warfare, childcare, eldercare, and personal and potentially intimate relationships. Without sounding alarmist, it is important to understand the nature and consequences of this new technology on human -robot relationships. To ensure societal expectations are met, this requires an interdisciplinary scientific endeavor to model and incorporate ethical behavior into these intelligent artifacts from the onset, not as a post hoc ac tivity. Our laboratory has pioneered research in the application of ethics in robotic systems, including the development of an ethical governor capable of restricting lethal behavior [6], and an ethical adaptor that uses the artificial emotion of guil t to affect the available behavioral repertoire consistent with moral restraint [7]. There remains much more to be done however, and not just for the military. While there exists a nascent machine ethics research community, it has focused largely on developmental ethics, often from a purely philosophical perspective, where an agent develops its own sense of right and wrong in situ. In general, these approaches largely ignore the moral emotions as a scientific basis worthy of consideration (e.g., [1]). There is little fundamental or pragmatic research being conducted to ensure that the intelligent robotic systems we create can model and understand our own condition, respond to it in an ethical manner, and preserve the dignity of those people it interacts with. Currently, there is surprisingly little work on mechanisms that will allow robots to behave in a manner that is ethical and sensitive to the moral context and social norms. This is particularly worrisome as simple robots are already entering society without any notion of ethically acceptable behavior and this situation will only be exacerbated in the future if various kinds of social and assistive robots will cause humans to form unidirectional emotional bonds with robots without those robots being sensitive to human emotions and feelings [24]. In this NSF funded project involving researchers at both Georgia Tech and Tufts University , we tackle a hitherto completely overlooked ethical aspect of human -robot interaction: maintenance of human dignity and the stigmatization of human patients. Unfortunately, in certain health conditions such as early stage Parkinson's disease (PD), it has been shown that the patient caregiver relationship is at risk of deterioration due to disease symptoms that can c reate inaccurate and negative impressions of the patient’s character . This stigmatization is a serious problem in ensuring the dignity and quality of care that affects both parties in this dyadic relationship. We are studying ways to minimize the o pportunity for such stigmatization to occur. The overarching scientific goal of this project is two-fold: (1) to develop a robotic architecture endowed with moral emotional control mechanisms, abstract moral reasoning, and a theory of mind that allow robot s to be sensitive to human affective and ethical demands, and (2) to develop a specific instance of the architecture for a robot mediator between people with “facial masking” due to PD that reduces their ability to signal emotion, pain, personality and intentions to their family caregivers, and health care providers who may misinterpret the lack of emotional expressions as disinterest and an inability to adhere to treatment regimen, resulting in stigmatization [34] . Specific questions we are addressing include: (1) How can an expanded set of moral emotions, particularly empathy, be modeled and exhibited by robots to provide quantitatively better care of patients, in particular, early patients with PD. (2) How can we develop a theory of mind of both caregiver and patient (including their goals and emotional states) that can be used by a robotic mediator to improve the quality of care for patients while enhancing the dignity of both patient and caregiver?

This research is supported by the National Science Foundation under grant #IIS-1317214.

To date, there is little fundamental or pragmatic research being conducted to ensure that the intelligent robotic systems we create can model and understand our own condition, respond to it in an ethical manner, and pre serve the dignity of people interacting with those systems. This is, however, especially important for co-robots that are supposed to interact with physically and mentally challenged populations in healthcare settings. In particular, Parkinson’s patients p resent a large target group where co -robots with moral cognitive mechanisms could make a significant impact both in terms of alleviating pressure on health care providers, improving the interactions between them and their patients, and reducing patient stigma and restoring human dignity. In this paper, we focus on the role of moral emotions in maintaining patient dignity, leveraging our earlier work in ethical robotic architectures, specifically the use of an ethical adaptor to model and regulate inter actions between a robot and a human patient-caregiver dyad.

II. DIGNITY IN HUMAN-ROBOT INTERACTION

Ethical treatment of physically and mentally challenged populations (such as the war wounded, the elderly, children, etc.) is a crucial adjunct to technological advancement in their care. We must not lose sight of the fundamental rights human beings possess as we create a s ociety that is more and more automated. Our research is intended to address fundamental aspects of dignity in human-robot relationships [20]: encroachments on people’s autonomy, maintenance of privacy, freedom from strong or continued pain, and maintenance of self -respect and personal identity. The introduction of robotic technology should not infringe upon these basic human rights. Violation of a person’s dignity results in their degradation, an obviously unde sirable effect that could result as these robotic systems are moved into people’s homes, businesses, and institutions. To ensure this does not occur, robot system designers must not only think of the efficiency of their artifacts but also the ethical ramifications of their design choices. This paper addresses the moral affective aspects of the system. We have extensive experience in the area, having developed a complex time-varying affective model for humanoids as part of our researc h for Samsung [18] and an architecture for use in Sony’s AIBO and QRIO robots [4,5]. The ethical adaptor component developed in our research for the military has dealt to date with only one of the moral affective functions (guilt) [7]. But there are many others that are far more relevant to the patient-caregiver relationship. It has been stated that in order for an autonomous agent to be truly ethical, emotions may be required at some level:

“While the Stoic view of ethics sees emotions as irrelevant and dangerous to making ethically correct decisions, the more recent literature on emotional intelligence suggests that emotional input is essential to rational behavior” [1].

Gazzaniga [12] identifies three neuroscientific aspects of moral cognition: (1) moral emotions, which are centered in the brainstem and limbic system; (2) theory of mind, which enables us to judge how others both act and interpret our actions to guide our own social behavior, where mirror neurons, the medial structure of the amygdala, and the superior temporal sulcus are all implicated in this activity; and (3) abstract moral reasoning, which uses many different components of the brain. These emotions guide our intuitions in d etermining ethical judgments, although this is not universally agreed upon. Haidt [13] provides a taxonomy of moral emotions: Othercondemning (Contempt, Anger, Disgust); Self -conscious (Shame, Embarrassment, Guilt); Other-Suffering (Compassion); Other-Praising (Gratitude, Elevation). Using the same methods we have in the past [4], we will allow these emotions to bias the behavior of the system in a w ay which supports a more extensive set of moral emotions, and as appropriate maintain a theory of mind repre sentation of the affective state of the robot’s human counterpart in the relationship in order to act in manner that fosters their emotional state in a manner consistent with enhancing their dignity. Our recent work in this area appears in [37].

III. THE PROBLEM: CAREGIVER-PATIENT STIGMATIZATION

The prevalence of Parkinson’s disease (PD), one of the most common age-related neurodegenerative disorders [39] is characterized by a progressive decline in speed, flexibility, fluidness and coordination of movemen t throughout the face and body that curtails the person’s ability to non-verbally express feelings, thoughts and intentions to others. People with PD are able to self -report accurately about their interior psychological traits and states, yet their verbal reports are often ignored when delivered with an inexpressive face since the face is one of the most salient and influential m ediums of social interaction [34]. The frozen position of pressed or slack lips and an unbroken stare creates the impression, rega rdless of its accuracy, of an asocial, cold, incompetent or apathetic person who fails to reciprocate others’ feelings of warmth, concern, interest or excitement [9]. The mask interferes with social observers’ formation of accurate impressions regardless of whether the observer is a layperson or a health care practitioner [15,35]. The experience for people with masking is an imprisonment of the self in an unresponsive face and body [3], feeling misunderstood, isolated and lonely [32]. Socially and mentally competent people with masking are confronted with the challenge of clearly presenting a self that overrides observers’ automatic and confidently formed impressions of incompetence [21]. Kurzban and Leary [16] theorize that one of the origins of stigmatization lies in the fundamental social function of dyadic cooperation and the predictability of human behavior for this cooperation to occur. When individuals can quickly decipher one another’s thoughts and actions, they are able to respond effectively as a unit to the task at hand and to predict social and task outcomes. Decipherability is contingent on visible and dynamic physical displays of emotion, thought and motivation. By reducing physical cues of psychological states and traits, facial masking ma kes it less possible for observers to form reliable impressions of people with PD. When patients are masked there is a smaller correlation between the patients’ tested social attributes and observers’ impressions of these attributes than when patients are more facially expressive [15]. This indecipherability sets the stage for social response biases and stereotype activation as the social observer attempts to understand an ambiguous situation. The lack of predictability and the reduced perceived trustworthiness of the facially masked patient in comparison to more expressive patients may explain why observers have negative responses to facial masking [35]. People who are more expressive are liked more and viewed as more trustworthy than are less expressive individuals [8]. For example, poor ability to mobilize upper face muscles that produce the eye crinkling of genuine smiling can create a look of deceptive smiling and untrustworthiness in people with PD even though they are experiencing genuine happiness [22]. Consequently, a patient with facial masking enters the health care relationship with, in the words of Goffman [14], a “spoiled identity” created by a special kind of association between attribute and stereotype. The attribute is the muting of facial expressivity and the stereotype is observers’ preconceptions about the meaning of muted expressivity. The health care stigmatization of facial masking has been documented in both western and eastern cultures, yet the quality of the stigmatization is characterized by local moral codes, suggesting that masking violates the implicit moral norms of social interaction [35,40]. When a situation is uncertain, perceivers resolve uncertainty by drawing upon previously formed implicit cultural and normative attitu des and beliefs to form a rapid judgment, after which they become overconfident in the correctness of the judgment and are resistant to revising their initial judgments in subsequent encounters [23,26,31,36]. This overconfidence is augmented by automatic s elective attention to evidence that confirms the impression and neglect of disconfirming evidence [23,26]. In general, practitioners have been found to often form incorrect initial impressions of patients’ interior experiences and perspectives, and inaccuracy can compromise the formation of therapeutic alliances and successful interventions. Practitioner accuracy improves when patients are active rather than passive providers of information in the encounter [31]. Co-robots could facilitate patients’ empowerment as active participants in health care and simultaneously scaffold the practitioners’ utilization of “best practice” methods that are needed to overcome incorrect automatic inferences and biases. Consequently, the co -robot would provide emotional and m oral scaffolding for dignified and non-stigmatizing encounters that support the patient’s autonomous contributions to health and the practitioners’ aim of providing intervention that improves the patient’s health. Specifically, co-robots who “know” the psychological states and traits of their patient, obtained during the comfortable and open exchange of information in the patient’s home, could (1) provide information that alerts the practitioner to consciously develop and analyze alternative explanat ions to immediate impressions, (2) provide feedback about the practitioner’s accuracy of patient states and traits, and (3) explicitly report data summaries of temporal patterns of health states (e.g., consistency of depressed mood) that help the practitioner to determine the need for intervention (e.g., depression therapy). All of these functions would augment what has been shown in the health research to be needed for practitioners to overcome their incorrect fi rst impressions and biases [26]. These functions are particularly critical for chronic conditions such as PD that have complex and variable symptoms that are difficult for patients to track and self -report in their health care encounters. Furthermore, co -robotic mediation that occurs during the ther apeutic encounter may prevent interpersonal self-fulfilling prophecies [30]. By believing highly masked patients to be less psychologically and socially capable than low -masked patients, practitioners may aggravate facial masking symptoms through their bia sconfirmatory behavior, thus perpetuating the apparent validity of their initial impressions. They may interview the patient differently based on facial expressiveness and consequently elicit different behavior, such as social withdrawal in the case of higher masking and social engagement in the case of lower masking. For example, Takahashi et al. [33] found that interviewers elicited more positive communication and engagement and less hopeless behavior when they asked adaptive-coping questions of people w ith PD (e.g., “what did you find satisfying last week? ”) compared to problem - oriented questions (e.g., “what did you find difficult last week? ”). The co-robot might prompt the practitioner to ask adaptive-coping questions during the patient interview in addition to the more typical problem -oriented questions, and by so doing create a more informative, engaging and dignifying encounter.

IV. APPROACH

Our earlier research yielded a robotic architecture (Fig. 1) capable of supporting a range of ethical activ ities [6]. We are in the process of expanding the ethical adaptor to incorporate new moral affective functions, such as empathy and compassion and revising and expanding the ethical governor to fit to this new healthcare domain. The relevant ethical components of the architecture are: 1. Ethical Governor : A transformer/suppressor of systemgenerated unethical action to permissible action. This deliberate bottleneck is introduced into the architecture, in essence, to force a second opinion prior to the conduct of a potential morally questionable behavioral response.

2. Ethical Adaptor: This architectural component provides an ability to update the autonomous agent’s constraint set and ethically related behavioral parameters and guide action-selection for the robot. It uses a set of moral affective functions at run-time that are invoked in order to ensure proper robotic responses in guiding the patient - caregiver relationship.

While all these components are of value in the patient healthcare context, this research wi ll focus largely on the ethical governor as a means to enforce behavior that supports maintenance of dignity, and the ethical adaptor, which will expand its moral affective inventory to include empathy, in addition to its already present model of guilt [7].

VI. CONCLUSIONS

This paper has presented the directions and goals of an ongoing research project into the management of patient - caregiver relationships for early stage Parkinson’s disease. Specific models for moral emotions are posited that can be used for both action-selection and kinesic expression that are hypothesized to lead to improved quality of care.

As this is the beginning of a 5 -year project much remains to be done, including the implementation and development of t he theory of mind models and their importation into the requisite robotic architectures for this work. Human subject studies will ultimately be needed to validate these methods .

REFERENCES

[1] Allen, C., Wallach, W., and Smit, I., “Why Machine Ethics?”, IEEE Intelligent Systems, July 2006.

[2] Anderson, M., Anderson, S., and Armen, C., “An Approach to Computing Ethics”, IEEE Intelligent Systems, July/August, pp. 56 -63, 2006.

[3] Anonymous. “Parkinsonism.” In N. Kapur, editor, Injured brains of medical minds: Views from within. Oxford University Press, 1999.

[4] Arkin, R.C., “Moving Up the Food Chain: Motivation and Emotion in Behavior-based Robots”, in Who Needs Emotions: The Brain Meets the Robot, Oxford University Press, 2005.

[5] Arkin, R., Fujita, M., Takagi, T., and Hase gawa, R., “An Ethological and Emotional Basis for Human-Robot Interaction”, Robotics and Autonomous Systems, 42 (3-4), March 2003.

[6] Arkin, R.C., Ulam, P., and Wagner, A.R., "Moral Decision-making in Autonomous Systems: Enforcement, Moral Emotions, Dignity, Trust and Deception", Proceedings of the IEEE, Vol. 100, No. 3, pp. 571-589, March 2012.

[7] Arkin, R.C. and Ulam, P., "An Ethical Adaptor: Behavioral Modification Derived from Moral Emotions", IEEE International Symposium on Computational Intelligence in Robotics and Automation (CIRA-09), Daejeon, KR, Dec. 2009.

[8] Boone, T. and Buck, R., “Emotional expressivity and trustworthiness:

The role of nonverbal behavior in the evolution of cooperation”, Journal of Nonverbal Behavior, 27:163–182, 2003.

[9] Brozgold, A., Borod, J., Martin, C., Pick, L., Alpert, M., and Welkowitz, J., “Social functioning and facial emotional expression in neurological and psychiatric disorders” Applied Neuropsychology, 5:15– 23, 1998.

[10] de Melo, C., Zheng, L., and Gratch, J., “Expression of moral emotions in cooperating agents”, Proceedings of IVA 2009, pages 301–307, 2009.

[11] Endo, Y., MacKenzie, D., and Arkin, R.C., 2004. "Usability Evaluation of High-level User Assistance for Robot Mission Specification", IEEE Transactions on Systems, Man, and Cybernetics, Vol. 34, No. 2,. pp. 168-180, May 2004.

[12] Gazzaniga, The Ethical Brain, Dana Press, 2005. [13] Haidt, J., “The Moral Emotions”, in Handbook of Affective Sciences, Oxford Press, 2003.

[14] Goffman, E., Stigma: Notes on the management of spoiled identity.

Prentice-Hall, 1963. [15] Hemmesch, A., Tickle-Degnen, L., and Zebrowitz, L., “The influence of facial masking and sex on older adults’ impressions of individuals with Parkinson’s disease”, Psychology and Aging, 24:542–549, 2009.

[16] Kurzban, R. and Leary, M., “Evolutionary origins of stigmatization: The functions of social exclusion”, Psychological Bulletin, 127:187–208, 2001.

[17] MacKenzie, D., and Arkin, R., "Evaluating the Usability of Robot Programming Toolsets", International Journal of Robotics Research , Vol. 4, No. 7, April 1998, pp. 381-401.

[18] Moshkina, L. and Arkin, R.C., 2005. “Human Perspective on Affective Robotic Behavior: A Longitudinal Study”, Proc. IROS-2005, Calgary,

CA, September 2005. [19] Moshkina, L., Park, S., Arkin, R., Lee, J., and Jung, H., “Tame: Timevarying affective response for humanoid robots” International Journal of Social Robotics, 2011.

[20] Norderflet, L., “Dignity and the Care of the Elderly”, Medicine, Health Care, and Philosophy , 6:103-110, 2003.

[21] Pentland, B., “Body language in Parkinson’s disease”, Behavioural Neurology, 4:181–187, 1991.

[22] Pitcairn, T., Clemie, S., Gray, J., and Pentland, B., “Nonverbal cues in the self-presentation of parkinsonian patients”, British Journal of Clinical Psychology, 29:177–184, 1990.

[23] Rubin, M. and Schrag, J., “First impressions matter: A model of confirmatory bias”, Quarterly Journal of Economics , 114:37–82, 1999.

[24] Scheutz, M., “The inherent dangers of unidirectional emotional bonds between humans and social robots”, In P. Lin, G. Bekey, and K. Abney, editors, Anthology on Robo-Ethics. MIT Press, 2012.

[25] Scheutz. M., “Architectural roles of affect and how to eva luate them in artificial agents”, International Journal of Synthetic Emotion s, 2(2):48– 65, 2011.

[26] Schwab, A., “Putting cognitive psychology to work: Improving decision-making in the medical encounter”, Social Science and Medicine, 67:1861–1869, 2008.

[27] Sharkey, N., “The Ethical Frontiers of Robotics”, Science, (322): 1800- 1801, 12 Dec. 2008.

[28] Sloman, A., Chrisley, R., and Scheutz, M., “The architectural basis of affective states and processes”, In J. M. Fellous and M. Arbib, editors, Who needs emotions? The Brain Meets the Machine , pages 201–244. Oxford University Press, 2005.

[29] Smits, D., and De Boeck, P., “A Componential IRT Model for Guilt”, Multivariate Behavioral R esearch, Vol. 38, No. 2, pp. 161-188, 2003.

[30] Snyder, M., Tanke, E., and Bersheid, E., “Social perception and interpersonal behavior: On the self-fulfilling nature of social stereotypes”, Journal of Personality and Social Psychology , 35:656– 666, 1977.

[31] Street, R. and Haidet, P., “How well do doctors know their patients?

factors affecting physician understanding of patients’ health beliefs”, Journal of General Internal Medicine, 26:21–27, 2011.

[32] Sunvisson, H., Habermann, B., Weiss, S., and Benner, P., “Augmenting the cartesian medical discourse with an understanding of the person’s lifeworld, lived body, life story and social identity”, Nursing Philosophy: An International Journal for Healthcare Professionals , 10:241–252, 2009.

[33] Takahashi, K., Tickle-Degnen, L., Coster, W., and Latham, N., “Expressive behavior in Parkinson’s disease as a function of interview context” American Journal of Occupational Therapy , 58:603–614, 2004.

[34] Tickle-Degnen, L. and Lyons, K., “Practitioners’ impressions of patients with Parkinson’s disease: The social ecology of the expressive mask”, Social Science and Medicine, 58:603–614, 2004.

[35] Tickle-Degnen, L., Zebrowitz, L. and Ma, H.,. “Culture, gender and health care stigma: Practitioners’ response to facial masking experienced by people with Parkinson’s disease”, Social Science and Medicine, 73:95–102, 2011.

[36] Tversky, A. and Kahneman, D., “Judgment under uncertainty: Heuristics and biases”, Science, 185:1124–1131, 1974.

[37] Wagner, A. and Arkin, R.C., “Analyzing Social Situations for Human - Robot Interaction”, Interaction Studies, Vol. 9, No. 2, pp. 277-300, 2008.

[38] Wagner, A.R., and Arkin, R.C., "Acting Deceptively: Providing Robots with the Capacity for Deception", International Journal of Social Robotics, Vol. 3, No. 1, pp. 5-26, 2011.

[39] Willis, A., Evanoff, B., Lian, M., Criswell, S., and Racette, B., “Geographic and ethnic variation in Parkinson disease : A populationbased study of US Medicare beneficiaries”, Neuroepidemiology, 34(3):143–151, 2010.

[40] Yang, L., Kleinman, A., Link, B., Phelan, J., Lee , S., and Good, B., “Culture and stigma: Adding moral experience to stigma theory”, Social Science and Medicine, 64:1524–1535, 2007.