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Telemonitoring-solutions for patients with chronic diseases play a huge role in future-scenarios (Brown and Michael 2003) of decision-makers throughout Europe’s health-care systems. In Germany, for example, the technology is expected to decrease costs by reducing hospitalization rates; it is assumed that it will lead towards improved cooperation among medical specialists through coordination work applied by a central institution like the telemetric centre; and it is presumed that it will increase patients’ compliance by helping them to adjust their lifestyles according to their risk-factors – thus, by helping them to become preventive selves. 

In my ethnographic study, I accompanied two telemonitoring-projects for patients with chronic heart failure that are run by two different health-insurance companies. As I will show later, these two projects differ from each other although both monitor the same risk-factors – i.e. blood-pressure and weight.
For the purpose of this talk, I am presenting empirical material drawn from semi-structured interviews with patients (n=25). I would like to speak of body-biography-trajectories of “preventive.selves++”. In our call for papers I wrote, following Carl May, Tracy Finch and their colleagues (May, Finch et al. 2005), of “wireless preventive selves”; however, I would like to explain later why a concept of the “preventive.self++” is more suitable to my field. 

The metaphor or the body-biography-trajectory, with which you are familiar, was first developed by Anselm Strauss and his colleagues
. With that concept he emphasised the problematic nature of body-mind dualism, by stating that bodies and biographies are intertwined and in motion, i.e. they are understood as relational and processual. His studies on chronic illness lucidly demonstrated that patients permanently work on coping with their illness and, by doing that, they are interacting with many different actors (like relatives, nurses, physicians, etc.). Even though Strauss acknowledged that medical technologies are central to modern hospital infrastructures, non-human actants (as suggested by actor-network theory) were not explicitly taken into account (see also Clarke 2005 who developed this critique). Hence in this paper, I would like to take Strauss’ concept of the body-biography-trajectory as a starting point but without focussing on the interactional work of patients with humans, but rather by focussing on the interaction of patients with actants; more specifically, by concentrating on patients’ interaction with numbers and indicators.

The field

In order to keep their general condition at a stable level, patients are monitored along their risk factors which are (for patients with chronic heart failure) their weight and their blood pressure in particular. If a patient rapidly gains weight (e.g. 10 pounds in 5 days), this indicates water retention in the legs, kidneys or lungs. Furthermore, according to current guidelines, high blood-pressure must be avoided as it would overextend the heart’s performance. This is why patients (are told to) monitor their weight and their blood-pressure every day. 
When patients measure themselves, the result is – not astonishingly – a number. I’m interested in these numbers because they were mentioned frequently in the interviews. Patients told me what they thought of them, how they made sense of them, etc. Hence, patients not only registered the numbers but, actually, did something with them
. For example, in the following quote, Mr. Vossmann
 explained how he typed up the day’s weight – which is 100,9 kg – in the telemonitoring-machine before he sent it to the telemetric centre:

So: that was yesterday. You see that? Weight 100,6. And now I enter the increase in weight: 100,7, 100,8, 100,9 (he pushes the „Plus“ button while saying that). So. And now the blood-pressure. This is also a bit higher today… And for this I press… Oh… Stop! Back! So: 100,9. I made a mistake here. I have to… hold on a second! … So 100,9… Yes: now I saved it: 100,9. Yes!“ (Vossmann)
In this short sequence one can see how numbers are not abstract constructs, but something which is actively dealt with. It might be due to this involvement in practical, physical actions – seeing the weight from the day before, pressing the plus or minus button for the day’s weight, saving it and then, finally, transmitting it – that patients always know their daily weight to the last decimal. 

The interaction with numbers is not over when the data is saved in the machine and transmitted to the telemetric centre; the patients I met did more then registering and transmitting their current weight and blood-pressure results. Almost everyone I have encountered found ways of documenting the numbers. Most of the patients bought calendars in which they entered data. The most striking example of documentation work that I have seen was one where data was transmitted to an electronic spread sheet which enabled making graphs and where one could automatically calculate the month’s highest and lowest weight and blood-pressure results. From this one receives another impression of how important numbers become in patients’ lives. Through the daily typing in of results, transferring data into calendars and the like, numbers are actively dealt with and, consequently, inscribed into their minds.
Hence, people did something with numbers. However, it is also the other way around – i.e. numbers acted as well. What were they doing? For example, they necessitated comparison: 

“Well; That’s December (he was leafing through his calendar). And here is January. You see, that’s tending to 93 here. It’s getting more… Sometimes I was... But as I said… Here you see I even had 95. That was in the end of June. 93, 94, 95,6... well (leafing)“ (Binder)

Comparing numbers allowed patients to make claims on the general condition of their health. Numbers could also affect other comparisons, e.g. to norm-ranges defined by the WHO which decided that levels above 140 mmHG in systolic pressure are classified as hypertension (at least if it is above this level over a longer period of time). If patients were aware of these levels, this classification scheme could possibly enter their lives: 

“Currently, it’s about 130. Here: 137, 132, 142... oh well, here also... it was 141. But, then it went to 128, 145, 140... 140 again… Well currently it is a bit higher. But still this threshold has not been exceeded for a long time. So it’s ok for the moment.” (Bertram)

These numbers, to conclude on this point very quickly, acted as they mediated between the patient and a larger network. The network that clustered around these numbers in these cases was comprised of either physicians or nurses (and their recommendations in particular that teaches them to conduct themselves in a specific way); or that of the WHO which defined the upper-limit for high blood-pressure. In that situation, i.e. that spatially and temporally limited moment where patients and numbers meet, one could say, the medical gaze and the WHO were in the patients’ homes as they acted through the numbers. This knowledge supports Clarke’s argument that “[t]he conditions of the situation are in the situation. There is no such thing as context” (Clarke 2005, 71).
Practical consequences – the preventive self and the “preventive.self++”
There is another (well-known) quote from pragmatist/interactionist thinkers on situations which states that “situations defined as real are real in their consequences”. In this claim, which was at first an argument against Cartesian reasoning but which was later translated into the social sciences, the necessity of focussing on the practical consequences of situations is emphasized. What are they in my field?

In fact, I observed that consequences of telemedicine varied within different social worlds. Put simply, numbers and indicators helped people that can be said to be middle class in becoming preventive selves – i.e. in disciplining themselves, becoming hyper-sensitive to their diets, engaging in physical exercises and, thus, dramatically changing their lifestyles.
Preventive selves talked about the advantages of telemonitoring like this:

“The monitoring-programme is pretty good because it helped me in disciplining myself. […] I started all these records and I found out, through them, that my BMI is around 25; so it’s just beneath the overweight-limit. However, I was told by the tele-nurses that age is also important here; at the age of 54, they told me, that BMI number is within the normal range. So I’m making sure that I don´t cross this threshold. I’m keeping my eye on this carefully.” (Kindler)
The practical consequences of this were (in the case of Mr Kindler):
“I engaged in learning more about nutrition, in particular about food that contains purine. And really… I changed my entire eating habits. I even eliminated some stuff or have them only on very special holidays (laughs). Sardines for example. I have these only once a year. Some things were completely eliminated. And salt! I’m keeping my eye on salty food!” (Kindler)
Other patients, who can be classified as preventive selves, not only radically changed their eating-habits, but also used their diaries for further purposes: e.g., I met people who wrote how far they had jogged – in kilometres – beside their daily weight and blood-pressure. In order to have the exact measurements, they calculated how far some routes were.
When I asked them, what would happen if they no longer had the support of the telemonitoring-centre, their answers were very similar to the following:

“I don´t care when this programme ends. I’ll continue to monitor the weight and blood-pressure on my own.” (Friedrich)
The two advantages of telemedicine seen by these patients, hence, were the following: first, that they were taught a specific lifestyle which afforded them healthy eating-habits and, secondly, that they were capable of autonomously
 deciding what to do in what situation after a period of time.
Interestingly, patients who can be classified as belonging to lower classes were not exactly becoming preventive selves in the sense I just described. Rather, they were becoming a type of patient that I will call “preventive.selves++”: this cryptic category describes people that, on the one hand, constituted themselves in a reasonably healthy way; on the other hand, they also appreciated being technically monitored by a medical network.
Let me briefly demonstrate some facets of “preventive.selves++” by quoting Mr. Schmidt, a “preventive.self++”, on the advantage of telemonitoring-solutions:

“If there is anything wrong, if my weight is too high, for example, the tele-nurse calls and says: ‘hello!’” (Schmidt)

According to Mr Schmidt, the benefit of telemedicine is that he could delegate responsibility for his own health to the telemetric centre. This does not necessarily mean that he did not partly regard himself as responsible for his health. In fact, he and other patients of similar socio-economic milieus also altered their eating-habits and sometimes engaged in physical exercise; however, they did not ask for further medical information, and they did not share the same obsession with numbers as their middle-class equivalents. 
Differences between preventive selves and “preventive.selves++” could also be seen in the latter’s answers to my question of what would happen if they no longer had the telemetric-centre. They delivered statements like this:

“I would be stupid [if I´d stop this], wouldn’t I? I have all this support. In case there is anything wrong with my heart, they’re right there. They are calling right away. And they would also call my general practitioner.” (Schmidt)
To conclude: preventive selves are individuals who actively work on their physical status and who are eager to autonomously and proactively deal with personal risk-factors. The “preventive.self++”, however, is both an individual and a collective self. The “++” shall indicate, as in the programming language C++, that it is possible to monitor and network this individual along predefined categories (like risk-parameters, norm-values, etc.) in a standardized way. Following Donna Haraway, one could call this individual, without acknowledging its political implications, a preventive “cyborg” (Haraway 1991).

social worlds matter

The importance of acknowledging perspectives of preventive selves and preventive.selves++ became crucial in the layout of the two telemonitoring-programmes that I observed. In the first one, patients were equipped with the technology for the rest of their lives. The second project, designed by a health-insurance company which covers a rather (upper)-middle class clientele, was meant to run for somewhat 2 years. Within this period of time, patients were expected to learn to discipline themselves in 3 phases. In phase 1, which lasted for 6 months, they were equipped with the technology. In phase 2, the technology was removed from their homes and the patients were required to monitor themselves. In order to ensure that they did this, tele-nurses phoned them every two weeks and asked for the measurements from an arbitrarily chosen day. Phase 3 is proceeded in the same fashion, however, the number of phone calls decreased from every two weeks to every three months. 

Even though the clientele of the last programme was majoritarian middle-class, it does not mean, however, that all insurants had this specific socio-cultural background. Interestingly, people with a lower socio-economic status demanded fulfilment of different needs. Mr. Diestel’s fears are a good example of what these needs might look like. After entering phase 3, he was quite afraid:

“Now they just call every 12 weeks. But I found that a bit long – the time period. Well, and then I spoke to the tele-nurse and I said that my blood-pressure is weird somehow. ‘Yes’, she said, and I said then... I says ‘I’d rather like it if you’d call me in 6 weeks. Because 12 weeks is a long time I think’. ‘Well’, she says ‘is that possible?’” (Diestel)
In Mr. Diestel’s case, one can see how the monitoring-programme is modified by members of different social worlds. Mr Diestel was expected to discipline himself (i.e. to become a preventive self), however, he preferred being controlled by experts (i.e. to become a “preventive.self++”).
Body-biography trajectories

When Strauss and Glaser invented the concept of the body-biography-trajectory, they adopted a term usually used in ballistics 
 ADDIN EN.CITE 
(see Strübing 2007: 118)
; a term that tries to capture the contingent routes of flying objects. Strauss and his colleagues, in their studies of the chronically ill, used this metaphor to demonstrate the contingent process of coping with the disease after observing interactions between patients and their attendants. In this paper, I wanted to demonstrate that these trajectories are not only contingent and in motion because of permanent interactions with people, but also with numbers and indicators. Numbers are the actants that permanently mediate between the home and larger institutions (like the hospital, WHO, etc.). Indicators are the actants that necessitate concrete practical consequences; an increase in weight, e.g., might cause people to eat or drink less; higher blood pressure might reduce one’s willingness to engage in strenuous activities.
However, the agency of numbers and indicators also depends on patients’ social worlds. Preventive selves are those who are most concerned with them. Many of their identities (the identity of a husband, a colleague, a fellow, political identities, etc.) become more and more aligned to the body-trajectory – i.e. they are not disregarded as observed by Stefan Timmermans in his study of patients being resuscitated 
 ADDIN EN.CITE 
(Timmermans 1996)
 but they become more alike. Let me illustrate the point with this graph:
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This is a graph of a preventive self’s body-biography trajectory. Before a person is taken to hospital due to a heart attack, multiple identities exist in more varied forms. Shortly after this event, and after the patient’s agreement, he enters the telemonitoring-project through which the biographical trajectories more and more move to one primary focus: health maintenance. The arrows between the trajectory of telemedicine and the body trajectory illustrate what Leigh Star and Geof Bowker would call “torque” 


(Bowker and Star 1999) ADDIN EN.CITE , i.e. the pulls involved in a body-biography-trajectory. In this specific trajectory, torques are medical perspectives, first taught by physicians, tele-nurses and other medical personnel and then – after a period of time – these perspectives are manifested in numbers. As a consequence, the patients’ multiple identities align to the body trajectory – i.e. the patients’ earlier, more disparate identities become more and more determined by the body-trajectory.
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Body-trajectories of “preventive.selves++” look differently. Most importantly, the trajectory of telemedicine and its torques do not affect that biographical trajectories align that closely with the body-trajectory. As stated above, people change some of their eating-habits and assume a somewhat healthier lifestyle. However, as responsibility for their health seems to be delegated to the tele-nurses, multiple identities of preventive.selves++ change in a different way. To briefly illustrate consequences for them: they seem to feel less safe in places where no extensions for the telemonitoring-techniques can be installed and, hence, avoid boat trips, holidays, or sometimes even garden outings.
Discussion
Instead of a final conclusion, I will give a short discussion on what I have talked about and where this might lead my future research:

· My study intended to demonstrate the importance of grasping human-nonhuman interactions when drawing body-biography-trajectories in a Straussian strategy. It could be shown that because of a specific way of dealing with numbers and indicators, broader networks enter patients’ lives and, sometimes, have practical consequences.
· My paper also suggested that it is important to consider class-perspectives in normalization-processes. Different “profiles of patient ‘types’” 
 ADDIN EN.CITE 
(Finch 2008)
 should not only to be explained by different diseases but, as it seems to me, it should also include certain attitudes, experiences, and objectives shaped by specific social environments.

· This knowledge should lead to a further conceptualization of the interaction between numbers/indicators and social worlds. For example, to understand the agency of numbers/indicators solely as torques fails to acknowledge the practices of those whom I described as “preventive.selves++”. After careful reflection one could assume that these concepts have a middle-class bias.
· The question which strikes me the most is: what kind of group-metaphor is the most appropriate? Class? Social world? One might understand the consequences of telemedicine for preventive selves and “preventive.selves++” according to their membership in different “biosocial worlds”. This is a concept that, in comparison to the metaphor of “social worlds”, might be capable of explaining why people who do not meet at one specific site (Strauss 1978) and who do not even know each other, still act in the same or at least a very similar way. Patients with chronic heart failure who are equipped with telemonitoring-solutions do not share common symbols as they never jointly negotiated their meaning. Rather, the specific meaning of telemedicine and its practical consequences – i.e. the way telemedicine is used, supported, dismissed, etc. – evolve through a common perspective (Shibutani 1955) on health and the body.
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� The concept was developed by Anselm Strauss and Barney Glaser � ADDIN EN.CITE <EndNote><Cite><Author>Glaser</Author><Year>1965</Year><RecNum>7647</RecNum><record><rec-number>7647</rec-number><foreign-keys><key app="EN" db-id="ft22529wxvsepaevvdhpw2sfzw90t99dxf92">7647</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Glaser, Barney G.</author><author>Strauss, Anselm</author></authors></contributors><titles><title>Awareness of Dyning</title></titles><dates><year>1965</year></dates><pub-location>Chicago</pub-location><publisher>Aldine Transaction</publisher><isbn>0202307638</isbn><urls></urls></record></Cite></EndNote>�(Glaser and Strauss 1965)� in their joint work on people with chronic illnesses. This paper is modelled after the interactionist epistemological background that inspired Anselm Strauss.


� In fact, Annemarie Mol has delivered similar results in her research on blood-sugar measurement devices � ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(Mol 2000)�.


� All names are aliases.


� I refer to a traditional, civic concept of autonomy that contains the idea of a free subject which has complete control over itself. Henriette Langstrup nicely captured the difference of the terms autonomy and agency � ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(Langstrup 2008)�.





