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New social design defines “the social” rather than material things as its main design object, and builds usually on ethnographic research techniques in capturing the social. Designers use camera in their fieldwork but unlike social scientists, they build their camera practices on a variety of sources, often artistic and journalistic rather than analytic. This paper explores how new social design captures the social with photographs. It shows that the main unit of social action in photography is the design act. Place on the other hand remains a non-analytic feature that conveys the sense of having been there, but does not go deeper into the social. The most analytic constructs in photographs are diagrams and other representations. Discussion links these observations into the professionalization of design and its aesthetic rather than analytic base.
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This paper critically explores how social designers capture “the social” – social forms, processes, and structures – with photographs. It studies what has recently been called new social design (Koskinen 2016), which tries to change those social processes and structures that produce outcomes in communities rather than use design for socially responsible causes. A good example is Nutrire Milano, a project that created real and virtual food markets between Milan’s Parco Sud and the city. The best-articulated recent approach to new social design is Manzini’s social innovation (Manzini 2015); others include community design (Meroni 2007), collaborative design (Soini 2015), and frame creation (Dorst 2015). The original impetus for the paper was an observation in the author’s earlier work. This observation suggested that new social designers make several aesthetic assumptions about the social; these assumptions in their turn may shape the capturing process in subtle but significant ways.
Approaches vary, but new social design is almost invariably based on ethnography that captures social realities, but its results are typically designs like service and communication processes supported by kilns and buildings. This leads to a two-headed hypothesis about the photographic practices in new social design. On one hand, it may build on the legacy of anthropology and sociology (such as Bateson and Mead 1942; Collier 1967; Ruby 1980; Becker 1986; Harper 2012). On the other hand, it may borrow practices from many sources: documentary and news photography; advertising and product photography; fine art (though old, see Becker 1986); snapshotting (Chalfen 1987); and design (Presence Project, 2001).  A safe but initial assumption is that photography in social design is mélange of a several practices, and the way social designers capture the social build on many types of references, some scientific, some aesthetic.
The camera is a heavily used instrument in data production in new social design, but there seems to be no discussion about how it is best used in this role. As an analytic practice, photography in new social design seems to be driven by unspoken-of assumptions about the camera representing reality. In reading social design papers, we routinely see photographs of people, events, places in which they live, design objects of various sorts, and sometimes also links to events and processes beyond the control of the local community. Photographs do constitute a picture of society, but how? How is “the social” captured in the photographs? What kinds of aesthetic choices social designers do and how these choices tell about their interpretation of “the social”?

PHOTOGRAPHY: AESTHETICS AND ANALYTICS

New social design borrows its photographic practices from several sources. Their references come from: everyday life (Bourdieu 1990, Chalfen 1987) and their extension to mobile devices (Koskinen et al. 2002; Koskinen 2007); news and photojournalism; documentary photography; fashion and product photography; art1; and the social sciences. Daido Moriyama’s tilted horizons, blurry focus and grainy pictures build on one photographic practice and Gregory Crewdson’s hyperrealism on another. Helmut Newton’s barely-clad models represent sexuality that could hardly be different from Nan Goldin’s drug-infused raw sexuality, or the middlebrow family photographs analyzed by Bourdieu.
This diversity of possible references suggests that the way in which photographs constitute a version of the social depends on what kind practices it is built on. The sociologist Howard Becker once made a plea for theoretically driven visual sociology by pointing out problems in Lee Friedlander’s snapshot aesthetic, which he claimed was analytically inadequate in its reliance on the suggestive power of photography.

Since the skilled photographer can make the image look as he wants it to, and knows he can, photographers should be aware of the social content of their photographs and be able to talk about it at length. As a rule, they are not. One of the foremost recorders of the urban scene, Lee Friedlander, asked to verbalize the explicit social criticism in pictures he seems to make, answered by saying, “I was taught that one picture was worth thousand words, weren’t you?”...
If the above remarks are accurate, then when social documentary photography is not analytically dense the reason may be that photographers use theories that are overly simple. They do not acquire a deep, differentiated, and sophisticated knowledge of the people and activities they investigate. (Becker 1986: p. 242)

An example of what Becker means by deep, differentiated and sophisticated knowledge of the people is Douglas Harper’s Working Knowledge (1987), an ethnographic study of Willie, the blacksmith in upstate New York, illustrates the procedural basis of a sociologist with a camera. It is impossible to read this work without studying the photographs that documented in detail Willie’s work, and the workshop environment, and then expanded to see Willie’s work in his community. Harper’s camera traveled through the social in Willie’s world using symbolic interactionist theory as his map (his mentors were Everett Hughes and Howard Becker). This theory helped Harper to direct his camera when he was hanging around in Willie’s workshop and created the critical storyline Becker was calling forth.
Becker’s “deep and sophisticated knowledge of the people” comes from the social sciences and he is certainly right about his critique of Friedlander, whose practice relied on ambiguity and remained in the realm of aesthetic. Yet, there are other types of photographic practices that take photographers to those background scenes that explain social action. In National Geographic for instance, the storyline starts from nature or society, goes to the scientific world, and often ends up in political decision-making. In fine art, artistic projects may constitute a storyline that has some of those analytic properties Becker was missing. For example, Berndt and Hilla Bechers’ Basic Forms of Industrial Buildings (2004), a book with hundreds of pictures of industrial buildings, indirectly constitute a vision of industrial past (Becher and Becher 2004) and Richard Prince’s American Prayer (2011), a book about myths about sex and the Wild West in American media. Although these practices situate work to media and art world practices rather than to anthropology and sociology, they specify a picture of the social in some way and provide an analytic which, though different from the social sciences, provides an analysis of the social in some way. 
If this insight is correct, the way in which the social is constituted in photograph in new social design depends on their research practice. At one extreme are aesthetic practices like Friedlander’s snapshotting (see 2013) that mapped how the Americans use of pictures of JFK in their everyday life. They leave social commentary and analysis to critics, however, and even though they cannot avoid having a picture of the social, aesthetic practice gets foregrounded. Somewhere in the middle are photographic practices that build on journalism and artistic practices like that of Prince or the Bechers. Here, photographs participate in a storyline telling about the larger society, but how this happens depends on the storyline. Finally, at the other extreme are photographic practices that build on the social sciences. In these practices, the camera can go to considerable depths of the community, as in Douglas Harper’s study of Willie or Mitchell Duneier’s Sidewalk (2001), which documented the live of black book vendors in the streets of New York. In these practices, social theory directs camera work, while aesthetics remains a matter of choice rather than the guiding principle of photography.2


MATERIALS

The material for the paper comes six papers in a Special Issue of Social Design in the International Journal of Design edited by the author and his colleagues (ijdesign.org/ojs/index.php/IJDesign/, Vol 10(1), April 2016). The purpose of the issue was to take a stock of social design and its recent developments. Selected from 79 original submissions, these six papers described fieldwork and construction with local craftsmen in communities in China, Taiwan, Brazil, Australia, England, Sweden, Finland, and Scotland. There were about 80 photographs in these six papers that are freely accessible online, but it is difficult to give an exact number because of several collages with gradients that blur the lines between photographs. 34 photographs had people in them, and designers appeared in 27 photographs.  
Picture 1 is a typical photograph in the collection. It comes from a design case study of Umeå Pantry, a folkloristic museum with several activities in the Northern Swedish town of Umeå. The picture shows a part of the pantry, where some of its collections and sellable items were on display. The photograph has no people, the lights are on, and the angle captures some shelves, a table, and a cooking pot, all located in an old wooden structure. The caption described these as the pantry’s “physical infrastructure.”
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Picture 1. Umeå Pantry from Pawar and Redström (2016)3

Like in Picture 1, photographs in the Special Issue were almost invariably realistic and built on snapshot aesthetic. The photographers used pocket cameras, mobile phones, or regular 35 or 55 mm cameras and 3:2 or 16:9 picture formats. The photographs were captioned and explained and the narrator in captions is omniscient and impersonal rather than reflective or playful. There were few deviations from this format, most notably collages and storyboards, but these were rare. One possibility is that this realistic aesthetic was meant to convey an image of scientific practice and the sense of having been there. Usually, captions remain tied to what can be seen in the photographs, but they sometimes expand the interpretation by framing it with terms like “physical infrastructure.”


THE DESIGN ACT AS THE BASIC SOCIAL UNIT 

Looking at how photographs picture the social, their unit of analysis is typically a design act organized by the designer: workshop, co-design session, role-play, or some kind of construction event. This practice reduces the social to design activities, and represents a move away from user-centered design towards a designer-defined point of view. 
	Picture 2 is from Rio de Janeiro. We see a designer leading a workshop exercise for children. This is the most typical organization of activities we see in photographs. The constants are designers, a group of people, and some kind of design activity in which people participate. Mostly, photographs show designers working with people with post-its, legos, games, scale models, or construction sites. Photographs in new social design routinely show designers, student groups, lectures, presentations, co-design teams, and designers testing interactive technologies like radios. Also photographed are events and in the case of China, groups of people. Designers drive the action, while the background fades away. Note also how the caption distinguishes the designer, leaves the photographer inexplicit, and distinguishes them from “local people” whose relevance stems from that role. 
The closest equivalent to this aesthetic is probably snapshot aesthetic in art. If we look at individual photographs, the photography is similar to the aesthetic of, say, pictures in Robert Frank’s The Americans (2015), Nan Goldin’s The Ballad of Sexual Dependency (2012) or Larry Clarke’s Tulsa (1971). We see tilted horizons, out-of-focus, natural lighting, “bad” posing, the photographer’s shadows, and so on. The pictures are grainy, shot from the hip, sometimes from the movement, and they are not edited for their deficiencies. 
These photographers, though, approach their subject through a project that generates an analytic frame. In new social design in contrast, photography serves the project in a supplementary and documentary format rather than works as an independent element. Here the practice departs from art, but also from news photography, documentary, and the social sciences. There, the storyline – and the analysis – tells where the camera goes, but in contrast to these, it keeps its snapshot like character; here, the camera captured the community through by focusing the lens on designers.
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Picture 2. Workshop in Rio de Janeiro (del Gaudio et al. 2016)

As such, this fits the nature of the discipline of design. Design is a discipline that aims at making a difference. It is natural that they focus their cameras on the supposed cause of changes, which is their intervention. Other aspects of action get much less attention, and in this sense, the realism behind photographic practice is biased, and prioritizes one version of the social rather than aims at a balanced view. This may reflect the reality, of course, but it may also lead to unbalanced and even misleading narration. If the actions of community leadership, management structures, and any other lines of action that are initiated outside the immediate context of the design work are left out of the narratives, the social gets a very narrow interpretation, as a recent PhD thesis which followed the aftermath of a design project for years (Soini 2015) has beautifully shown. As Dawn Nafus pointed out to me in her comment to this paper, however, it may also be that focusing on the design act may in some sense be more honest than some of the alternative photographic practices. For instance, giving participants disposable cameras and telling them what to photograph hides a good deal of the designers’ work in instructing and editing the photographs, and generates little contextual knowledge. Keeping the camera in the hands of the design team forces the designers to think about what to capture and show. Yet, current photographic practice in new social design concentrates on the design act rather than goes on to illustrate those underlying processes Becker was missing.
If this is correct, it leads to our next question. There is no doubt that other aspects of “the social” are relevant to design too, and if new social designers for sure want to change them, they have to have an idea of these aspects. How does the camera capture larger realities beyond the design act?

THE SCENIC PLACE

Looking at the images in the Special Issue, the answer is that these larger realities enter the narrative through several notions of place rather than social organizations.  Papers in the Special Edition contain lots of photographs of the places in which action happens. These places are streets, buildings, rooms, and many types of workplaces. The social context, then, is not empty, but inhabited by places. Again, the question is how are these places exhibited, and what do they tell about the social?
Picture 3 is from the same social design project as Picture 2. It is a village scene that shows the square in which the project was taking place. There are a few people in the picture, but they are all absorbed in their own activities, and it remains unclear why they are there. The surrounding text tells about the village, but does not tell why this photograph has been selected for the article, and the caption dryly tells it is a “view of the square.”
This photograph works very much like in descriptions of exotic settings in the romantic mode of early anthropology Geertz described (1986: 1-17): it shows that the researchers were there, but not much more.  Later in the papers, this place becomes the stage in which designers do their work, but unlike in Harper’s Working Knowledge or Mitchell Duneier’s Sidewalk (2001), the camera does not follow the storyline to make connections from action to their background. Instead, visual narrative remains fixed to space, which is not treated analytically. 

[image: Macintosh HD:Users:ilpokoskinen:Desktop:Papers under constr:03 Ongoing submissions:03 EPIC 2016:99 Figures:1 Figure 3-rio.tiff]
Picture 3. The scene of a design project in Rio (del Gaudio et al. 2016)

The difference to visual practices in art is also pronounced. These photographs lack the suggestive power of Stephen Shore’s Uncommon Places (2012), a study of common deserted places in America, Joel Sternfeld’s On This Site (2012), a study of how murder sites look like years after the horrors, or the documentary value of Bernd and Hilla Bechers’ studies of abandoned industrial facilities in the Ruhr area in Germany that grow into a commentary of deindustrialization and its stony corpses (see Becher and Becher 2004).4 
In contrast, in new social design, photographs paint place as a container in which things happen rather than an analytical device by, for example, juxtaposing privileged and underprivileged areas, or by showing social activities as they evolve in this place. The place remains a scenic feature (Sharrock and Anderson 1994) rather than a scene with layers of meaning behind the visible front of activities. Furthermore, it remains unclear who are the people in photographs, why they have been chosen, what they are doing, and how what they do relates to the design project beyond illustrating design activities and the settings in which they happen. 
One possible reason for the discrepancy between text and photographs may again be designers’ theory about action. For them, the relevant part of action is what they are doing rather than the community and its complexities. By flattening the context, photographs come indirectly to highlight design as the main locus of action and, by implication, the driver of change. Another possible reason is that the design practices behind the papers all build on co-design and co-construction, both heirs of the user-centered practices of the 1990s (see Meroni 2007; Soini 2015). These methods push designers to fieldwork, but this fieldwork focuses on the interface between technology and people and how designers work in that interface with objects, co-design practices, and other types of props. With the exception of technology, the links to social forces behind situations tend to remain untheorized in these practices.

FLAT SOCIETIES: THE SOCIAL ON PAPER

Perhaps the greatest gap between new social design and anthropology and sociology exist between how they treat the social background of action. Because new social design wants to work with structures and processes that shape those situations people encounter, they should situate their activities to these contexts that are crucial to the success of new social design projects. They also follow social organization conscientiously.5 For example, Andrea and Marcelo Judice (A. Judice 2014; M. Judice 2014) worked with doctors and health agents to find ways to combat tuberculosis in Vila Rosario, Rio de Janeiro. The Brazilian League Against Tuberculosis funded the clinic, while the Ministry of Education of Brazil funded the Judices. Their text is full of references to institutions including the city, the police and the church, but their camera stayed in Vila Rosario.
The expectation for camera work is clear, if the measure is the analytic photographic practice Becker was missing in his critique of Friedlander: the camera should also track and record these institutional links. However, this is not usually the case. With few exceptions, the camera does not follow social organizations around action. It is either absent, or it is treated as an undifferentiated mass. For example, there must be several social organizations in Picture 4, but these are not explained in the photograph or in the caption. Here instead, the caption tells about innovation platform, which turns the picture social. 
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Picture 4. The Main page of the Design Action site, Taiwan (Yang and Sung 2016)

When we turn to the materials however, we find practices that stay close to the lived reality of the design process. Thus, although we find hints of institutions in text, we also find a discrepancy between the text and the visual storyline. The latter remains tied to easy-to-see things, and does not take us to the back regions in which activities are prepared. The camera stays within what is understandable with lay sociology or anthropology. Chen et al. have recently speculated about the reasons why social design stays in the scale of the village:

Designers seem to be well equipped to deal with what the early sociologists would have called Gemeinschaft, communities characterized by what one of the founding fathers of sociology, Émile Durkheim... called mechanic solidarity. In these small communities, people know each other and can anticipate the consequences of their actions on other people by relying on lay sociology. Designers are much weaker when they work in the Gesellschaft, or societies characterized by what Durkheim called organic solidarity. Here, actions are parts of long chains of action and rules of governance that make it difficult to see the consequences of the actions... If this observation is correct, social design in its current stage may do well at the scale of a village or an informal organization, but its prospects of success are far smaller when it has to deal with the abstract structures of governance typical to late modernism. (Chen et al. 2016: 3).6

Yet, even in this small scale, photography remains tied to design activities. It does not take researchers out of the design world in the manner Larry Clarke’s Tulsa (1971) took us to the seedy, drug-infested side of sexuality in the town of Tulsa
The main practice that takes designers out of the design act are graphs of stakeholder networks (these are often inspired by actor-network theory (Latour 1987), so they include not only people, but also things), and photographs of these graphs, as in Gordon Hush’s work in the Western Islands in Scotland. The project was designing ways to keep the small islands on the Western archipelago inhabited (see Koskinen and Hush 2016: 68-69). The project aimed at locating underused neighborhood resources that could be turned into public goods. The project built on Frisby’s (1988) Marxist analysis of the UK.
The project used photographs in ways that were considerably more analytic than the scenic photographs we have seen so far. For designers, photographs are also material that can be augmented by drawings and graphic elements. They can also appear in collages, as in Picture 5, where we see a network map, beach scene overlaid with colored graphic circles, and a graph of the structure of proposed design direction. This picture gives a rich picture of Colonsay and its social organization, even though it makes no connections to social theory.
This is the best – and almost the only – example of an analytic use of photography in the Special Issue that takes design out from the local circumstances to larger social contexts. The photograph in the collage is a straightforward beach scene, but the visual context gives it qualities that go beyond the scene. The photograph is typical to design in several ways. First, it is in a projective context: it shows how some things are in Colonsay, but it also proposes new lines of action. Second, it does not make a difference between design imagination and reality. Third, it is not precise about the linkages between the scenery, networks, and proposed actions, but remains sketchy, as design often does in the research phase.
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Picture 5. Stakeholder map of Colonsay, Scotland (Koskinen and Hush 2016)
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DISCUSSION

This paper began as a question about the aesthetic of photography in new social design. Looking at possible references designers can use to build up their photographic practice, we saw a range from mainly aesthetic visions of photography to versions where the social is the main focus. By building on Howard Becker’s (1970) observations of photography, the paper distinguished several types of possible photographic practices. At one end, we find snapshot-style practices that serve to witness that the designers were there (Geertz 1986), but keep the focus aesthetic rather analytic, as in Lee Friedlander’s work discussed by Becker (see Friedlander 2012). At the other end, we find practices in which the camera is guided by some kind of social theory that helps designers show the dense social mesh around their work. Aesthetics gets a secondary role in this kind of practice, which is exemplified by professional social scientists like Douglas Harper (1987, 2012) and Mitchell Duneier (2001). Between these extremes are research practices in which the camera follows some kind of storyline that guides the camera through the social, but does not build explicitly on theory. 
Perhaps the most interesting observation of the paper is that the camera mostly follows designers and the context in which they work. The focus of photography is the design act, which is documented in photographs that leave the larger social context largely invisible. Even the place in which design work is done remains mostly a scenic feature (Sharrock and Anderson 1994). Photography in new social design has similarities to snapshot aesthetic in art. We see tilted horizons, bad lighting, wrong color temperatures, the designers’ shadows, and many types of odd framings. These photographs, however, used few techniques of creating distance from snapshot or conceptual art. The camera seems to be taken as evident and the photographic practice remains non-analytic.
This may give some clues that help to find the roots of the practices described in this paper. One possibility is the methodic legacy of co-design and co-construction, both heirs of earlier user-centered practices (see Meroni 2007; Soini 2015). In these design approaches, designers leave the studio to do fieldwork, which usually remains tied to the immediate use situations of technology, and sometimes their technical background rather than the larger society. If this speculation is correct, it may be understandable that the camera is used to document design work and how it happens. Indirectly, however, it gives designers the forefront and builds the drama around them rather than the social activities and organization of the community. The camera proves that the designers have “been there,” as Geertz (1986) put it. 
This conjecture may also identify one limit of current design practice. As Chen et al. (2016) have observed, new social design tends to remain tied to small-scale communities that can be understood without theoretical references from the social sciences. If this is true, photography may work against the main purpose of new social design: if it does not go beyond readily seeable encounters, it may miss those social processes that generate them in the first place. In the context of design, new social design contains a massive promise. It is building up new types of practices that may help in contextualizing design better by situating them into those underlying processes that generate observable situations, events, objects, spaces and processes. If research is kept too close to the design act, however, research practice fails to support the promise. 
Another issue to think about is the relationship of design to social change. New social designers (and designers in general) see themselves as change-makers, whose work is designed to make a difference. From this perspective, it might well be that even the camera is meant to participate in the professional project of design. It proves that designers have been in the field, they have taken many types of actions, and they have initiated and steered social change. Because it refrains from suggesting changes in power structures behind the ills designers observe, it has a delibitating effect on the very thing new social design tries to achieve, change. The practice may have roots in the commercial assumptions of professional design, in which questions about power and social embeddedness are either irrelevant or might be seen as threats to business purposes. This works with the politics of many new social designers, but not all: many new social designers find their theoretical roots from Marxism through participatory design, and through Chantal Mouffe’s “agonism” from the structuralist Marxism of Louis Althusser and Ernesto Laclau (see Koskinen 2016). In the corpus collected for this paper, there were no agonistic papers, however, so the question of how the camera captures the social in this strand of design has to be left open.
If the writer is correct, this paper is the first exploration into how new social designers use the camera in their work to depict their object of design, the social. New social design aims at changing the social to improve the world, and it cannot avoid building on some notion of the social. As this paper has suggested, designers’ notion of the social inevitably builds on a set of social concepts, but the uses of the camera remain tied to their work practices. In photographs, the social builds around designers and their activities, and remains scenic in other respects. This exposes the limits of building photographic practice on lay theories of the social. 
Ultimately then, this paper makes a call for more reflective and theoretical use of the camera as a research and communication tool in new social design. Precedents from visual sociology and anthropology might provide designers with theoretical storylines to guide camerawork deeper into those underlying processes that new social design is interested in changing; the relevant case is Gordon Hush’s work in Scotland (Picture 5), which built explicitly on a Marxist understanding of society. These disciplines might also provide designers with sampling procedures that would provide more density to their visual narratives; imagine seeing how night scenes would have informed us about del Gaudio’s setting in Rio de Janeiro (Pictures 2-3). Would we have seen joyful crowds, or prostitutes patrolled by militia, for instance? New machine vision techniques and neural networks might help to scavenge materials from the Web and organize them; this would be compatible with diagrammatic practices we saw in the Colonsay example. Finally, artists like Nan Goldin and news photographers like Ovie Carter (who worked with Mitchell Duneier in Sidewalk) have perfected empathic techniques that provide designers access even to some of the most intimate aspects of life; knowing something about patterns of family, love and conflict in a community would surely provide designers a solid ground to build on.

Notes
1  A few design projects have been conscious about their aesthetic commitments, but these seem to be exceptions and have little to do with social design. For example, in Symbiots, a study of technology-human relationships in Sweden, photography followed hyper realistic painting (Bergstrom et al. 2009); and in Design Noir (Dunne and Raby 2001), the starting point of critical design, designers created “placebo” objects and photographed them in homes following a conceptual portraiture aesthetic to real the idea that these photos documented reality.

2 In Mitchell Duneier’s Sidewalk (2001), for example, photography has the tone of news photography: his photographs are sharp, he uses flash and the purpose of the photograph is pointed out in detail in caption and text. We may see snapshots style akin to Friedlander too, however, but it is hard to see how the imperatives of research might go together with some art world practices like Gregory Crewdson’s ultrarealistic conceptual photographs and Cindy Sherman’s performative photographs.

3 To distinguish original captions, which were called Figures, from captions in this paper, the latter are called Pictures. Shadow is used to show the line between data and this paper’s captions.

4 For example, Massimo Vitali’s Landscape with Figures (2011) is a collection of photos that show patterns of the masses on the beach in Rimini. He showed but did not analyze their behaviors or social forms they created, though, even thogh they are clearly visible in the photographs.

5 Though with concepts social scientists would not use, like stakeholders.

6 Gemeinschaft and Gesellschaft are, of course, from Friedrich Tönnies (1957).
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The paper attempts to offer a method to consistently monitor and capture a data eco-system in the everyday of a patient-caregiver relationship. We offer a detailed account of the capture and intermeshing of different types and quality of data sources and their gainful deflection into a methodological protocol for ethnographic engagements. We call this the ‘360° feedback’ ethnography and elaborate its underlying methodological process in this paper. Building on the live feedback obtained from various stakeholder activities in a care ecosystem, we propose how a 360° feedback can enrich regenerative knowledge. 

INTRODUCTION

 The art and praxis of care management is a contextually embedded one; not only is it reliant on the nature of the care giver-patient relationship but also the coming together of a tethered eco-system of location, information and infrastructure. While penetration of the internet of things is providing opportunities for creating enormously robust tools assessing patient conditions and care plan interventions, caregiving offers specific challenges related to the situational and the emotional hubris surrounding the roles and relations between caregivers and the patient who are united by more than the bond of caregiving. Alongside the spaghetti bowl of interpersonal and emotional dialogue exchanges that happen in caregiving scenarios, multiple caregivers, including non-professional, informal and familial caregivers are needed to loop the eco-system of care management.  The use of pervasive computing for perpetual and assured gathering of patient data presents an opportunity to not only have deeper understanding of patient’s condition but also to engage various stakeholders in caregiving ecosystems; perhaps to  even engender patient-centric technologies with humane overtones.
This paper will offer an instantiation of how ethnographic methods have approached big data. Making a case for big data and ethnography as a relationship in generating interpretative insights based on human behaviors [ what Curran [2013] references as ‘Big Ethnographic Data’] we dwell on a research contribution towards transforming consumer centric healthcare services. In the attempt to offer a method to consistently monitor and capture a data eco-system in the everyday of a patient-caregiver relationship, we offer a detailed account of the capture and intermeshing of different types and quality of data sources and their gainful deflection into a methodological protocol for ethnographic engagements. We call this the ‘360° feedback’ ethnography and elaborate its underlying methodological process  in this paper
Previous research (Fiore-silfvast and Neff 2013) talks about data valences in digital health data ecosystem, and comment about the relevancy of data in social, organizational and institutional scenarios. Even if patient mediated or pervasively captured patient-end health data, such as the one proposed by Human API (Baek et.al. 2013), are obtained simultaneously, the impact of invisible work (Unruh and Pratt 2008) and the caregiver’s participation (Corbin and Strauss 1985) in chronic disease management remains, well, invisible! Perhaps the live nature of every care activity can provide a 360° knowledge of care delivery and further improve care interventions [Interestingly, in the domain of customer experience consulting, ethnographers (Slobin and Cherkasky 2010) have emphasized on data acquisition to gathering customer’s experiential understanding. They call this “360 view of my customer”]. Given the diverse profiles of caregivers, multitudes of processes and information exchanges, and the longitudinal nature of chronic disease progression, having a 360° view of the care ecosystem becomes even more important. 
An ethnographic study with 22 patients from 18 families in three tier-two cities in India foregrounded the study to capture the eco-system of care management ontology – the latter included a plethora of players and their relationship to care management. Our initial assumption centred around non-adherence to medication, unobserved disease symptoms and missing information requiring continuous involvement, attention, and coordinated dialogue exchanges among and between the diverse sets of patient – caregiver duos. Moreover, whether remote or situated, caregiving is mediated through physic-emotional closeness between the caregiver and patient with consequences for care outcomes.  There is a critical need for building communication strategies catering to a caregiver's involvement in the care process, integrating their knowledge and experience in a specific patient monitoring ecosystem.  We address this gap capturing patient and caregiver knowledge into a caregiving ontology (CO). 
Ethnographic vignettes gathered from homes and contextual scenarios presented motley arrangements of between care giver-patient relationship dynamics. We explain these scenarios through a trust-persuasion quadrant and substantiate our findings via a technology probe called iSwear  including the patient-caregiver communication repertory, a feedback mechanism about the patient’s everyday care regime, patient information about physical activity and adherence or the lack of it to everyday medicine in-take and consequent changes in communication patterns caused to regular patient – caretaker communication behaviours. We designed a care ontology that considers the collaborative nature of caregiving, scalable care communication protocol entailing accurate and generative knowledge of care ecosystem, not just patient's clinical and activity data. The caregiving ontology is built from accounts of patient data which are periodic [sometimes self-recorded or fetched from the wearable we designed], and caregiver data such as situated availability, knowledge and extent of participation in care.  Contextual interviews post-pilot and the iSwear logs helped us to map caregiver profiles based on care contribution and patient-caregiver trust levels. While Caregiver profiles served as key objects, feedback from caregiving activity added knowledge about the predicates in the CO. Capturing right amounts of patient care feedback data, at critical moments of caregiving helped to comprehend not only a specific care ecosystem but evolving a generalizable ontological understanding of communication practices in the patient-caregiver everyday repertory. And, we call this ‘a ‘360° Feedback’ Ethnography of Chronic Care Knowledge Generation’.

OVERVIEW

	Over the last decade studies have emerged around social, economic, and health concerns of general ageing (Vines et.al. 2015) and chronic diseases in particular (Wanger et.al. 1999). Patient compliance in health care is one of the significant factors under research scrutiny. We begin the literature review with an overview of Chronic Disease Management and the role of caregiver in care delivery. We move on to the social and structural context in family caregiving scenario in order to understand the relationship dynamics in caregiving, role-playing, construction of trust and their effects on patient motivation and emotional support. Finally, we look at how technologies have evolved to assist chronic disease management, and how this data could benefit care interventions. 

Caregiving and Chronic Disease Management
Caregiver’s role has been widely discussed in HCI literature (Vines et.al. 2015). We took inspiration in the work of Corbin and Strauss (Corbin and Strauss 1985) who speak of trajectory work, which explains the nature and complexities of care work required during acute health conditions and general chronic problems. Higher trajectory work requires additional experience and professional training in caregiving while lower trajectory work can be done at home. A lot of the work that informal carers (i.e. family members) do is low trajectory work like scheduling appointments, managing prescription and transportation issues. Corbin et al. mention three lines of work in CDM:, in the case of home-based caregiving, carers perform trajectory work such as monitoring patients, recording temperature, checking medication doses, etc. It emphasizes the semi-professional character of the work of informal caregivers as these also included activities such as fostering a sense of independence in patients while simultaneously enabling, motivating and persuading patients to follow prescription etc. Caregiver’s ability to perform medium and higher trajectory work (if required), is largely dependent on her experience of performing low trajectory work and an understanding of the patient’s condition. Caregivers are heavily involved in day-to-day quotidian activities related to chronic illness management along with providing emotional work having a significant impact on a caregiver’s lifestyle (Chen et.al. 2013). Thus, we consider the interactive behaviors and exchanges of dialogues between a caregiver and a patient, especially in an emotionally loaded setting of a family, as a crucial factor in influencing a caregiving scenario. These, we believe were constitutive of persuading and motivating the patient to positively respond and comply with caregiving activity. Our ethnography also focused on understanding the caregiver’s nature of needs, preferences in managing their kin’s health and the accompanying challenges to these activates.

Social Structure of Care
       
We begin by looking at the three main aspects of the structure of care giving. These are; one, the role of formal caregivers who may not be family members; two, in-formal caregivers, who are family members; three the immediate social support such as friends and persons from the neighborhood supporting caregiving as activity. Much of caregiver literature clearly also draws a distinction between physical or practical support (Gandhi and Bowers 2008) (i.e. in case of formal caregiving), and emotional support (Young et.al. 2004) (i.e. in case of in-formal caregiving). The role of familial caregivers, particularly spouses, children and siblings, as the primary providers of emotional support (Keating et.al. 2003) have been shown as playing an important role in persuading a healthy lifestyle and promote wellness (Parker et.al. 2012) in patients. Additionally, patients also receive care from relatives who are not living with them (i.e remote caregiving scenario). Literature suggests that care received in case of remote scenario is more likely to be functional than emotional (Allen et.al. 1992). These studies underline the fact that it is moot to generalize the type and extent of caregiving provided by family members and immediate social surroundings.
      Furthermore, formal caregiving is largely restricted to hospitals and family caregivers do most of the care arrangements at home (Dolenal et.al. 2002). Studies show that caregiver stress is reported to be associated with variables such as family income, age of caregiver, kinship relationship, caregiver’s attitude and certain attributes of the care recipient (Jamuna 1997). Apparently, the way a child managing care for a parent might be very different from the spouse managing care for her partner. Thus, we draw our focus on understanding different roles that caregivers play in a family caregiving setting and how the relationship does influence patient wellness and adherence to medication. We further emphasize on understanding the differences between the contexts of filial versus conjugal caregiving. To the best of our knowledge, there is no study that illustrates the differences in caregiving behavior among different familial roles. Furthermore, there is a need for understanding multiple types of persuasion and motivating behavioral strategies in a family caregiving setting.

Caregiving and Chronic Disease Management

Design for Chronic Disease Management (CDM) and Patient Monitoring has been widely discussed in both medical science and gerontology. Researchers (Chen et.al. 2013) explain the importance of designing for patient-caregiver integrality, especially due to the burden of care negatively affecting the health and wellness of caregivers, leading to anxiety and stress. Previous work exploring the caregiving process and how technologies can be designed to offer improved physical, social and emotional support to patients consider the collaborative nature of caregiving (Conclove et.al. 2004). Apart from sensing technologies, very little research has focused on facilitating caregivers to effectively persuade patients.
       Systems and devices are being developed to enable caregivers to monitor patient activities from distant location (Duncan et.al. 2009) and to aid a caregiver coordination network (Tang et.al. 2012). Wireless health communication systems and caregiver communication system for home environment provides patients with a direct link to a caregiver. These interventions permit a patient to send a request for assistance directly, and provides for two-way voice communications. Most of the above-mentioned intervention have been designed with a technologically deterministic point of view and, overlook the trust and relationship interplay between patient-caregiver communications. Additionally, such systems focus on an acute scenario of caregiving where patients may be bed ridden. Notification communications are usually designed to target the onset of acute conditions for varied latency of occurrences that may occur abruptly. In case of chronic illness, the onset of a deteriorating condition is generally gradual, often insidious where technological interventions tend to become indecisive with uncertain diagnosis and prognosis (Holman and Lorig 2002). There is a need for pervasive and continuous patient-caregiver communication support wherein care activity becomes longitudinal and patient motivation is framed by the caregiver’s effective persuasion. 
      To best of our knowledge, till date there is no study examining the usability and perceived usefulness of such systems. Moreover, the efficacy of systems likes iSwear and post –notification impacts on family caregiving is little known. We wanted to understand how monitoring and communication systems perform in an Indian family care-giving scenario and in different types of caregiving relationships. Our other important goal was to explore an affordable and low-cost persuasive mechanism to enhance and augment the caregiving activity and its efficacy in familial settings.

METHODOLOGY

      We conducted studies; the first comprised of contextual interviews with 18 care givers and 22 patients in 18 families living in the cities of Bengaluru, Bhubaneswar, and Mumbai; the second a preliminary evaluation and user study with iSwear our communication and patient mentoring system, in 3 families, 2 in Mumbai and 1 in Bengaluru. Before we move on to describing the social contexts of caregiving in our sample, here are a few broad yet key questions with which we started our ethnography:
What is being measured – What is the type and extent of formal support caregivers provide to the patient?
How is it being measured – What are the present methods of monitoring, information sharing, and information exchange among patient-caregiver in various contexts of familial caregiving?
What are the predominant challenges– What are the caregivers ‘every day pain points and how it impacts their day-to-day caregiving activities and broader lifestyle?

Sample

The sample consisted of 10 in-person caregivers and eight remote caregivers. Eight out of 18 of the participants (in-person: eight; remote: zero) were either wives taking care of husbands (i.e. six) or vice versa (i.e. two). We will address them as conjugal caregivers in rest of this paper. The rest 10 of the participants (in-person: six remote: four) were children taking care of their parents. We will address them as filial caregivers. In total we had nine female and nine male caregivers.
       Our sample had no caregivers falling in the category of conjugal-remote scenario. But we had spouses living together impart remote care giving to partners from their work places during working hours. Instances of caregiving such as being vigil about food and medicine intake, follow-ups with formal caregiver would often occur in a remote scenario. Thus we considered data from conjugal-In Person scenarios for analysis, in which the caregiver had been away for the patient for a limited amount of time. We had cases of joint families, where multiple caregivers are involved in providing various degrees of support to the patients. Six were joint families and caregivers took support from other family members. Extended family members such as in-laws or close relatives take up caregiver roles for a specific duration accompanying the patient for periodic checkups, or other activities when the primary caregiver is not around. Most of the patients from these 18 families have had at least one acute episode during which our participants have managed their care. All the participants were reasonably versed with a few computer/mobile applications and health devices available for patient monitoring and adherence. Two caregivers were also versed with using bedside systems such as health-buddy but only in a hospital setting.

Table 1. Preview of selected sample

	Caregiver’s Relationship
	Remote
	Situated

	
	Male
	Female
	Male
	Female

	Filial (10)
	3
	1
	3
	3

	Conjugal (8)
	0
	0
	2
	6



      All families belonged to the middle-income group in urban India having annual income ranging between USD 3000 to 10,000 with medication alone costing USD 150 to 500 per month for every patient. Additionally they were incurring cost of other expensive medication in case of shoot in problem and regular checkups. They were all taking continuous professional support from tier-1 or tier-2 hospitals based on the availability of specialization and expertise. A basic fall alarm, tracker bracelet or bedside alarm that can be used at home would cost anywhere between USD 100-250 but chances of their adoption is extremely low in Indian homes.
       Some of our participants had one or more of chronic conditions – diabetes, arthritis, hypertension, lung disease, renal disorders, and heart problem. It is important to note that the kind and extent of medication or care required may differ in all of these diseases, but the prescribed self-care behaviors (Shrivastava et.al. 2013) largely remains the same. These self-care behaviors emphasize on healthy eating, physical activity, monitoring blood sugar, compliance to medication, problem-solving skills, healthy coping skills and, risk-reduction behavior.
To achieve a more diversified and deeper understanding of caregiving context we didn’t restrict ourselves to just one specific disease. Two authors of this paper conducted interviews mainly in the home setting of caregiving. Each interview lasted for 60 to 90 minutes. All interviews were recorded and transcribed. An unstructured questionnaire, based on the broader questions we mention in the beginning of the section was followed to guide discussions and further probes during the interview. The interviews and prototyping iSwear took a duration of 3 months, which was followed by a month of the user study.

Method

We analyzed our notes taken during fieldwork and interview transcripts using an affinity analysis exercise and evolving design themes clustered according to their similarity, dependence and proximity of relationship. Themes were identified from the body of evidences gathered from the field and used for the ideation of a caregiver assistive system or tool. Some of the key themes identified are motivation, persuasion strategies, monitoring and vigilance challenges, information flow, role reversals and conflicts. Patient monitoring and vigilance emerged as a key challenge influencing patient-caregiver relationship as well as caregiving dialogue exchanges, and conflicts. Success of persuasion strategies strongly depended on the effectiveness of monitoring. This motivated the design, implementation and testing of iSwear, a wearable device for patients with chronic illness, which can send messages to caregivers about patient activity related to food & medicine intake. An initial exploratory evaluation was conducted with 3 families, where iSwear was given to these patients for a week. We monitored usage patterns through patient-caregiver sms/call logs and followed up with in-person interviews in the homes of the families. We discuss the findings from our ethnography in detail in the next section.

Design of iSwear

iSwear is a system centralizing caregiving as set of key practices in persuasive heath care delivery in family settings. Our aim was not to build a prototype with full capability and accuracy, but to look at usability and acceptance of such a system in a familial caregiving scenario. In this section we explain the design of the CDM communication and monitoring system “iSwear” integrating insights from our ethnographic research. The evident need of assurance and caregiver devised patient monitoring and vigilance strategies showed a clear need of a pervasive communication intervention. With iSwear we aimed to aid some of these strategies while placing the caregiver as the central actor in caregiver-patient communication practices. 
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Figure 1. iSwear Device & its Components

     We considered measuring physiological parameters such as heart rate, ECG, EEG, activity and food intake, to measure and manage multiple chronic conditions. Considering the focus of our study and caregiver intervention areas, we narrowed it down three parameters. These are 1. Measure of daily physical activity 2. Time of medicine intake 3. Time and portion size of food intake. A wearable system iSwear was designed to measure these physiological parameters. Figure 1 shows the complete component diagram of iSwear. iSwear consists of three main sensors, the accelerometer, tilt sensors and an RFID transceiver. Accelerometer data stream is used to compute the number of steps a user has walked. The data stream received consists of proper acceleration measurement on the X, Y and Z-axis. We compute the total number of steps taken by calculating dynamic average of acceleration of sum of Y-axis and Z-axis. If the sum of acceleration is less than the dynamic average, it is considered that the person has taken 2 steps. RFID Reader detects the RFID tags placed on the medicine bottle, if the distance between the bottle and wearable is lesser than 5cm and the person performs a ingesting gesture within 2 minutes of RFID card detection, it is considered that the patient has taken the medicine. Tilt sensor calculates the tilt and orientation of the hand gestures. The device counts the tilting action of hand at specific interval of time. The RTC (real time clock) keeps track of the current time. The data collected from the sensors of the iSwear is converted into meaningful information about patient activity with the combination of different data streams. Figure 2 shows patient activity that can be inferred in a probabilistic model by combining two or more parameters.
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Figure 2. Message variations received at Caregiver’s Phone
       The GSM module attached to the device consists of a specialized modem, which has a SIM card and operates over a subscription to a mobile operator. It was used for sending SMS to the caregiver at a frequency of four times a day (i.e. 9am, 12pm, 3pm and 6pm). Figure 4 shows different variations of the SMS designed for actions of medicine intake, walk and food intake respectively. The messages were designed to represent the probabilistic nature of the inferred data: To cite an example, time notifications were prefaced with prepositions like ‘around’ or ‘since’ instead of ‘at’. These messages were aimed at making the caregiver a primary actor in persuading the patient towards doing the prescribed care activity.
Cost was one of the major concerns for designing a monitoring system to aid accessibility and adoption. With iSwear we aimed to integrate it with the existing ecosystem of communication channels between caregiver and patients, and followed an easy to source and build protocol for a device in the context of India. This helped us to keep the cost of custom prototyping under USD 70 (which, can be brought down further when mass manufactured for commercial use).

Design of Caregiving Ontology

To capture caregiver activity or responses on the received system messages, a caregiving ontology(CO)was designed. We use the standard OLW (Web Ontology Language) to query the entities and their complex relationship to trigger notification for any care activity related reporting. Patient entity values were analyzed in runtime, and contextual information about patient activity and medicine adherence were added to the ontology as object values. Caregiver data about existing caregiver profiles and their contextual information (such as experience of caregiving and locational availability) were added as ‘caregiver’ entity to the CO. The CO would store all the caregiver responses as an object value for entity caregiver. 
A simple SPARQL (Simple protocol and RDF Query Language) pseudo-code on patient entity for the CO can be represented as

SELECT ? Identity ? Situate ? Background ? Assesment ? Response ? Activity
Where
{
Identity :case01
Situate: Diastolic_blood_pressure ?
Background: hasAdherence ?
Assesment: hasHyperglycemia ? Hyperinsulinism ?
Response: hasActivity ? Activity } 

The queried activity is then send to the different caregivers based on their type using the messaging system.

SELECT ? cgType ? cgFeedback ? cgIntervention ? Recommendation
Where
{
cgIntervention : Activity
cgType : CGc-s
cgFeedback : hasRecieved ? hasResponded ? hasActed ?}


Once the intervention type and the nature of the caregiver have been identified, predefined message templates are used to create recommendations. These recommendations are pushed as notification to the caregivers. Figure 3. Represents a typical caregiver messaging flow. 

[image: ]

Figure 3. Taking Caregiver’s action as feedback for identifying intervention strategy

EVALUTAING THE FEEDBACK DATA ECOSYSTEM

      We conducted our preliminary field study with 3 families (2 conjugal, 1 filial, all in-person caregivers). All 3 patients were above 60 years of age and suffering from type-II diabetes mellitus. iSwear was given to the patients who were asked to wear for a period of one week from 8am to 8pm. This was the time when these caregivers or patients were generally out to their workplaces. We took care to familiarize and orient users to the device and the nature of our experiment. The RFID tag was stuck to medicine bottle/strip and dosage timing and frequency was noted. The phone number of the caregiver was noted and set as default number to send SMS through iSwear. An SMS & Call Log Backup application [33] was installed in caregiver’s phone with their consent. We also gained consent for all phone conservations to be time logged and recorded.
      We observed wearable notification response and patient action response through phone logs and wearable logs. Wearable notification response would inform us about how caregivers responded to the received notification and in how much time. The patient action response would inform us about the patient activity once caregiver has responded to a notification in a certain way such as making call to the patient. Additionally, at the end of every week, both patient and the caregiver were interviewed for system feedback.

INTIAL FINDINGS

      Our findings are focused on understanding care arrangements in Indian families. We probed on the nature, order and extent of various caregiving activities, health record keeping and information management involved in effective care delivery. We took specific care in understanding family dynamics that shaped and hovered around caregiving activity. We observed various forms of persuasion and motivation strategies, ranging from the subtle to the distinct, in a caregiver’s repertory of practices for wellness compliance. We probed for the overt and covert needs that caregiver’s expressed with the current system of access to health monitoring technologies and CDM aids. Location closeness (i.e. remote and in-person caregiving) also provided us insights on different caregiving needs and concerns.
We represent the trust-persuasion quadrants of caregiving scenarios in Figure 4. These are 1. Filial-Remote (FR), 2. Filial-In Person (FI), 3. Conjugal-Remote (CR), and 4. Conjugal-In Person (CI). This representation helps us understand the aspects of trust and persuasion among filial or conjugal caregivers with their kin. The remote and in- person caregiving setting represents the location closeness between caregiver and the patient. While experience represents the number of years spent with the patient as a caregiver, we also found the parameter of experience complimenting the trajectory work representation (Strauss et.al 1985) as caregivers gain in understanding the patient’s explicit and implicit needs with experience. With gain of experience in longitudinal chronic caregiving, the lower trajectory work becomes part and parcel of a caregiver’s daily lifestyle. However, the same representation may not be true in case of acute episodes, which requires higher trajectory works.
We explain the aspects of trust, persuasion and roles in these quadrants in the following sections. 
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Figure 4. Trust-Persuasion Quadrant in Caregiving Scenarios

Levels of Trust & Assurance in Caregiving
Caregiving goes beyond just physical and practical support as chronic patients seek consistent and continuous emotional support. We found out both filial and conjugal caregivers involved in providing emotional support along with lower trajectory work. It was more evident in case of remote caregiving. One of the caregiver mentioned, “I remember, my sister who is staying in US, was very busy with something and was not responding to her calls. My mother created a facebook and twitter account all by herself and followed both of us. - (U02/FR)”. Being remote the patient was seeking assurance, and from our understanding every caregiver wanted some kind of assurance consistently about the patient’s well-being. In one case, a conjugal caregiver mentioned, “We take all kinds of precautions. But biggest challenge in monitoring is to know, if we are doing enough and we are going good. - (U15/CI).“ This was her major pain point. Perhaps seeking assurance is mutual.
      In case of filial caregiving a common question that every caregiver is concerned with is, “are we doing enough”. Filial caregivers seem to need assurance on their caregiving performance with an over- emphasis on the patient’s speedy recovery. In one instance a caregiver mentioned, “She [mother] first says whether she is doing good or not, I feel that is kind of very minimal information. We need to do something more. – (U03/FR)”. This particular case was a remote caregiver with less awareness about the patient’s adherence to medication. In another case a filial in-person caregiver mentioned, “for an emergency we are given a common number but not the doctors personal number. For some case I would want to know if I did anything wrong – (U06/FI)”. He wanted to remain assured in this case with the doctor’s personal number. This indicates how filial caregivers continuously seek professional support and are open to discuss their shortcomings.
      Caregivers both filial and conjugal are aware of the patient’s deceiving techniques. Caregivers ensure they have complete knowledge about the patient’s condition and doctor’s prescriptions and recommendations. In one instance a conjugal caregiver had her house help accompany her husband for a regular health checkup session. She insisted to know what the doctor had mentioned about her husband’s condition in detail. We found more examples of vigilant arrangement in case of filial caregiving scenarios. At one instance an FR caregiver was doubtful whether his parents are taking enough care and thought her remoteness is a limitation. She mentioned, “Not really, I thought that they are taking care of themselves. They have also told me that, but I do not know what is going on behind the scenes. - (U02/FR)”. Many filial caregivers mentioned about the need of continuous monitoring. Such as, “Other than walking and physical activities, food is a big change. But right now we don’t have any means to monitor. – (U12/FR) “. Apparently an in-person filial caregiver confronted his father for smoking under cover. We found multiple such anecdotes of conflict in case of filial caregiving. This indicates towards less trust and a stressed exchange in a filial care-giving situation.
       Higher levels of patient-caregiver were found in apparently all the cases of conjugal caregivers. It is often the acceptance of loopholes in care or vigilance arrangement that leads to patient’s non-adherence. We observed a caregiver often times is aware of the workaround patients indulge in. A caregiver mentioned, “I know he goes out and eats Samosas (fried snack). At least he is not hiding that from me. - (U15/CI)”. This acceptance revisits the aspect of experience in work trajectory theory. With experience the lower trajectory work becomes a part and parcel of caregivers’ lifestyle. It’s the specific or an elaborate care activity or higher trajectory work (such as a newly prescribed injection) are performed with a conscious effort.
      However, the same is not true in case of a filial caregiving scenario. In almost all the cases we found filial caregivers to be very particular and vigil about patient adherence to prescribed heath procedures. A caregiver mentioned, “I accompany papa all the time, whenever he goes out to the neighborhood market. - (U06/FI)”. Filial caregivers go that extra mile making conscious to gain caregiving experience. These points to filial caregivers seeking higher assurance on caregiving performance as compared to conjugal caregivers. To cite an extreme case, a remote caregiver moved back to live with his parents: “I was constantly worrying about getting reassured… about their [parents] medical habits and compliance…”
       Both patient and caregivers want assurance in whatever ways, small or elaborate, about each other’s whereabouts and are seeking to integrate them into their everyday rhythms and practices. But filial and particularly remote caregivers externalized it as a pain point. Both filial and conjugal caregivers deal with it through specific strategies, such as, checking pill inventory or tracker, getting vigilant help from neighbors or house help. Conjugal caregivers, on the other hand with higher levels of trust often confront loopholes in vigilance arrangements or non-adherence by patients. In cases of filial care giving similar situations lead to situations of conflict and resistance with patient.

Contextualizing Motivation & Persuasion for perpetual care and assurance 

 The art of persuasion in care management is an immersive and embedded contextual phenomenon; not only is it reliant on the care giver-patient relationship but in multiple relationships within the eco-system of care. A powerful example is one we derived from insights studying contextual cues and the consequent strategies caregivers use to gain trust and thereby persuade the patient to adopt care. Caregivers make that extra effort to motivate patient to adhere to the wellness regimen. We found filial caregivers applying different strategies to persuade patient. Such as, “Making sure that harmonium [ a protable hand-pumped organ commonly used in India]  is accessible to her. She could sit and practice it, on musical scales. So trying to distract her from her illness. – (U04/FI)”. In another instance, one filial caregiver used to take her mother to a particular vegetable store so that she would walk that extra distance daily. Interestingly a filial caregiver had placed a measuring cup at home so that the renal disorder patient would have a better understanding of the quantity of the water intake. The caregiver placed the measuring cup at strategic locations at home and always added ice to water for a feeling of drinking more water than what was consumed.

Role playing and Role reversals

The roles and the ensuing dynamic between caregiver in the course of care practices, the nature of trust built in the course of caregiving, evolution of persuasive practices to comply with CDM/healthcare by the patient are vital to understand for designers and technologists.
       We observed that in filial caregiving, parents found it challenging to accept their children as caregiver. In many cases these role reversals are gradual. But in cases of an acute episode and the chronic condition thereafter, such role reversals often happen suddenly and the relationships remains never like before. The sudden change of roles brings about defiance in accepting care from children. We found multiple anecdotes of deceiving about medicine and health checkup activities during our interviews. These lead to arguments and conflicts between caregiver and the patient. Moreover constant nudging activity from filial caregivers led to patient self-reliance issues. A filial caregiver mentioned, “She [patient] has been a caregiver for everybody and now the roles are being exchanged. I hope it doesn’t reaches to a point where I have to do something more than what I am doing right now. – (U04/FI)”. In another instance another filial caregiver mentioned, “They [parents] didn’t want to bother me, that’s what they are thinking. They are thinking that I am having a good life, studying. They think that I should not be bothered with all these things. – (U10/FR)”. This indicates something more than just an issue of role reversal. It was observed that patients suffer from a loss of self-reliance and often consider themselves to be a burden for their children who are now the caregivers. Thus they often mask or become deceptive about their condition.
We move on to describing how the post pilot interviews and data from 360 feedback data ecosystem substantiate some of the findings. 

FINDINGS WITH ISWEAR DATA ECOSYSTEM

      Initially we faced challenges to recruit families with filial or conjugal caregivers for their kin suffering from chronic illness, and who could be monitored consistently for the running time of the study. iSwear brought a determinant shift in caregiving activity and dialogues of persuasion. All the three families acknowledged the usefulness of such a system but duration of one week was not enough to illustrate and quantify the desired outcome. Product design and usability of the wearable was also a limiting factor to adoption but we had valuable inputs on the effectiveness of communication and reporting protocol during this study. We present some of the initial observation in the following section.
iSwear was originally sending messages only to the caregivers All the three users, who are patients in the familial caregiving relationship, suggested that they also receive the message being sent to caregivers. [There was a feedback mechanism in the form of a beep when an SMS was sent from iSwear to the caregiver who was remote at that time] The wearers of iSwear, wanted to make sure if the correct information is being sent to caregivers. Apparently they indicated towards the absence of any engagement in wearing the device. A patient asked, “How would I know if the sms is not annoying my wife? Can I do something about it? – (CI)”. Both conjugal partners were seeking parity and transparency in communication. Retaining patient’s independence and a sense of comfort, while being monitored regularly came out as an important concern. A patient mentioned, “Why sms her (caregiver) all the small things”.
      Patient monitoring messages did not lead to any significant number of notification responses from the caregivers. It framed conversations in the evening when the caregiver and user got together. In such situations the caregiver would ask questions in a probing way, even though iSwear did not explicitly report the information, “Why did you have tea twice at the office? I got to know about it from the message...– (CI)”. She asked this question being unsure of what her husband had in office. iSwear gave her a context informed cue but didn’t give her more factual information. It tuned out the patient-husband had tea just once, and the other sms was a false positive. However, the sms helped initiate such dialogue exchanges. The caregivers were also not able to make complete sense of the information from iSwear; hence, did not know how to respond to it. One of the caregiver (CI) was excited to receive SMS from iSwear but did not know what it signified or do as a follow up. For example, knowing the number of steps her husband had walked confused the caregiver if it was a good practice since this was not on her list of patient monitoring activity. She indicated towards the need of more actionable information from caregiver’s perspective. She asked, “This is really good. But when should I call him? – (CI)”. This indicated the need for iSwear action prompts instead of showing factual patient information.

Challenges in the field

Controlling non-use of iSwear was a difficult parameter to control during the evaluation. The three patients identified for the preliminary user study were not facing any kind of acute mobility constraints and were normal in their day-to-day activities. Thus patients would go out of their homes for business-as-usual type of activities other than their morning or evening walk. In one case the user was checked at the entrance of a shopping mall by the security guard because the appearance of iSwear, in his opinion, resembled a bomb-triggering device. The user refrained from wearing the device while going out of his home for the rest of the week. Here, we understand the importance of form and appearance of the device and how an improved and non-intrusive form would have helped the study.
       Another important fact to note is that the caregivers were life partners or children of the patient with a long history of domestic co-habitation. These informed their everyday communication practices: phone calls were made during certain times of the day or only on occasions that were deemed as warranting a call. Thus many messages sent during a particular point in time of the day were completely ignored by the caregiver. This also aligns to the fact that caregivers were mostly aware of the context in which the patient is. However, caregivers indicated the need for emergency notifications warranting immediate action.
        Evenings were spent in discussing the day’s events especially those that involved health care practices. Families settle into a daily rhythm of communication practices that any system, seeking to mediate health monitoring, needs to take note of and even abstract design principles out of them.

DISCUSSIONS

      Any system needs to be designed to take advantage of contextual awareness. Centralizing the role of a caregiver; accounting for the dynamics of role reversals; observing the contextual dynamics in multiple caregiving scenarios are some of the few key implications that can aid in designing for higher acceptance of monitoring systems. Nature and content of communication is of significant importance in such monitoring systems. In this section we discuss some of the open implications from our findings from ethnography and initial feedback from preliminary field study. These questions and implications can be extended for the design of better CDM communication and wellness persuasion tools.

Accounting for Role Reversals

Our ethnography suggests that wellness and CDM systems should account for unforeseen and situational role reversals. While work of vigilance is important from a caregiver’s perspective, CDM systems should account for its gradual acceptance. This demands for higher transparency in wellness monitoring systems and provision for diverse communication protocols, which might also involve auxiliary caregivers for patient monitoring.

Designing Assurance Mechanism

An important aspect of caregiving is to evaluate the effectiveness of caregiving activity. Our ethnographic study suggests that caregivers are in need of regular updating of patient’s wellbeing and activity. They require perpetual update about food intake, medicine intake and physical activity and needs to be communicated if the caretaker is remote. A dedicated caregiver not only needs assurance but proof of efficacy for their caregiving activities. This is also a requirement for auxiliary caregivers who can evaluate themselves and receive assurance on their performance. This evaluation can be based on many factors like, monitoring patient progress on their health condition, knowledge about illness and skills in managing different trajectories of work. Caregivers could also collaborate and learn from professional caregivers who can not only augment skills but act as moderator or a caregiving coach. Wellness and CDM systems should tap on the basic need of caregivers around this sense of assurance and achievement as a skilled person. Game techniques can be used to increase engagement, satisfaction, and introduce fun to caregiving experience. 

Enabling multiple persuasion points

Our ethnographic study showed that even though there is one primary caregiver in the family, other members, sometimes neighbors also play caregiving roles. In-person caregivers and remote caregivers have different contextual awareness. Remote caregivers would face challenges to evaluating patient health or wellness activity adherence. This may lead to a different dynamic of trust between these key actors in a caregiving context.
Similar difference may also occur in terms of closeness in a relationship. An in-person caregiver attracts more trust than a remote one. A caregiver from the family would be closer than a neighbor or a hired help. A more dynamic system could address the need for communicating a diverse set of information to various types of caregivers offering varying degrees of care. Wellness and CDM systems should account for difference in stakeholder role and patient preferences. Effective and curated communication of information to the many kinds of caregivers can make for powerful persuasion strategy.

Content of Communication

It was observed from preliminary field study that patients expected to be informed about the system status and notifications. Patients felt disconnected from the process of iSwear notifications being sent to their caregivers. Future wellness and CDM systems should engage all stakeholders as active and communicating participants of the system. Another challenge was in the message design. Messages must clearly communicate the present state of the patient, set correct expectations on adherence and wellness activity and inform coherent intervention required from the caregiver. Information from the monitoring systems should not raise false alarms leading to caregiver panic attacks. Knowledge of CDM and subject matter expertise is another important factor to be considered while designing the content of CDM communications. The reporting or notification systems should be personalized enough to cater to patient centric or caregiver centric needs. A medical report may be useful for an experienced conjugal caregiver but the same may be irrelevant for a remote filial caregiver. Similarly caregivers may prefer to book-keep patient records or prescription, but the same cannot be used as an activity checklist for patients. Expectation of information also varies. We observed caregivers book-keep all records and prescriptions to prepare a simple checklist of activities for self-referencing. While remote caregivers were concerned about the quality of professional care and details of medical adherence, in-person caregivers were involved in the entire inventory management of care. Future wellness and CDM systems should abstract reporting information based on different stakeholder expectations to make it more actionable.

Nature of Communication

Patient monitoring and recommendation for care giving can be precise and decisive in nature during acute conditions. In the case of chronic condition, the care required is gradual and longitudinal. Common physiological parameters that continuously and pervasively monitor the patient can yield a probabilistic assessment of patient activity with varying levels of precision. Thus communication should also represent this probabilistic nature of assessment. However, caregivers must be informed accurately without ambiguity about the critical nature of assessment in case of any unusual patient activity.
       Future systems should also consider the condition, time of the day and personal preference while sending messages to caregivers. In both ethnography and preliminary study, we observed caregivers having extensive discussions with patients once a day. Messages could be tailored around such caregiver preferences. Information specific to infrastructure, work culture and other situational contexts can help in designing time and frequency protocols aimed for the caregiver.

Designing Incremental Interventions

In our preliminary study we observed users struggling in adapting to the iSwear communication protocols. They had difficulty in responding to messages pushed by the device. The device brought in some disruptive triggers to their current caregiving arrangement. Perhaps a week of usage is sub optimal for the desired adoption but there is definite need for any device or system to be non-intrusive and pervasive enough if it had to remain with the patient all the time. While caregivers wanted systems that could perpetually inform them about the patient’s condition, issues of privacy and the adoption of an always-on technology into a patient’s daily life remains a challenge. A system for CDM should be built to bring in gradual and incremental changes in patient-caregiver routines and lifestyles.

CONCLUSION AND FUTURE WORK

      There are number of directions for future work. Integrating iSwear communication capabilities to available off the shelf wearable devices would not only make the product more amenable but ensure higher adoption. In future, we plan to conduct a more detailed and longitudinal usability evaluation of the iSwear system. We further plan to extend our communication capabilities to a wider stakeholder community such as extended family members and formal caregivers. We discussed some of the open implications on content and nature of communication in a CDM system. These implications can be further extended to design individual persuasion and motivation strategies in a range of wellness monitoring and persuasion applications.
Our ethnography provided an understanding of trust-persuasion quadrants of caregiving. Expanding these quadrants to care work trajectories for specific chronic conditions will offer a deeper understanding of specific care requirements. We hope this will lower the barrier in building caregiver centric applications and engender a new class of wellness and CDM tools. Family ethnographies, designing iSwear, its in-situ pilot capturing caregiver-patient exchanges, post-pilot efficacy mapping, and the evolution of a care ontology to define communication protocols in a care context clearly underline the importance of a data eco-system. Capturing right amounts of patient care feedback data, at critical moments of caregiving helped to comprehend not only a specific care ecosystem but evolving a generalizable ontological understanding of communication practices in the patient-caregiver everyday repertory. 
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Figure 4. The first meeting: the designer interacting with local people.
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