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Knowledge – The dynamics of knowledge production: intervention and transformation processes

Topologies of durability and transformation in networks at work: exploring the organisation of accountability and agency in neonatal intensive care

David Middleton & Steve Brown, Loughborough University, UK

"Well sometimes the child makes his or her own decision and there's no window of opportunity where you're making a decision" (Doctor).
Introduction

Our concern in this symposium is with knowledge production and transformation in and through networks in a variety of professional social settings. This paper draws on material recorded in a multi-disciplinary health care setting concerning the conduct and practice of intensive care with families of new-born children. Neonatal intensive care inevitably involves many uncertainties and evaluations in the context of complex relational networks of what it is to be-in-the-know, i.e., to be part of the flow of informed practice. It is frequently delivered to babies of extreme prematurity - from 23 weeks gestation. Their development depends upon complex co-ordinations of medical interventions concerning both the commencement and the withdrawal of intensive care. These interventions are made in the context of equally complex judgements about the impact and longer term outcome for both the child and the family. In other words, in relation to judgements concerning the viability of babies. Neonatal medicine is therefore practised in the highly charged atmosphere of disrupted expectations concerning pregnancies and birth. It is at the nexus of social, medical, contractual, ethical and emotional relations both between practitioners and between practitioners and client families and as we see from the introductory quotation, the babies themselves.

This paper is about durability and transformations in co-ordinating activity in unstable networks of practice in neonatal intensive care. We examine how practitioners attend to and use what it is to be a participant in such networks of practice. Instabilities in the network are constantly at issue in relation to shifting arrangements of personnel, technology, technique, babies and their families. At the heart of the network is an ambiguous entity - the premature neonate who is neither fully 'social' nor completely 'natural' (since they owe their existence to technology and medical expertise). Care directed at the neonate is continually transformed and modified by a scaling up and down of the neonate themselves, as they are sometimes positioned as biological systems (e.g. functional status of their organs, blood chemistry, homeostatic systems temperature, hydration and blood perfusion), at other times as a child in relation to staff and parents. The topology of the network is interesting i.e., the stabilities and changes in range, shape and composition. It is a mix of socio-professional relations over time and place with other staff and with parents; interdependencies in relations between technical, nursing and medical expertise and technology; and presumed and claimed knowledge and experience as individual practitioners and working groups.

We explore emerging tensions and alignments which occur between these components of the network as its topology continually folds and unfolds both in and around the neonate. This folding brings with it circulating accountabilities. Rather than being a statutory and stable part of the network, accountabilities are continually at issue in different ways as trajectories of care open up. Yet at some point accountabilities must be slowed down (they are never entirely 'settled'), the network must fold in on itself - either in regard to a transitions in the level of care given and discharge from the Unit, or on the occasions following the death of the neonate. We examine how circulating accountabilities for being in the know, i.e., knowing in practice configure the topology of the network. We then examine how circulating accountabilities are slowed down through the attribution of agency. 'Agency' is understood here as an effect, as something which is worked up, assigned and then performed by the network in an attempt to prevent its expansion (a 'cutting' of the network'). We conclude by offering some ways of thinking agency and will in terms of networks.

Differentiating and using networks at work

Networks constituted in social relations rely upon continuities of identities and memberships for their durability and homogeneity (Strathern, 1995). Previous work on collectivity in team work was concerned with that issue (Middleton, 1996a; Middleton 1997a, 1997b, 1998, 1999, in press). That work focused on how identity and collectivity are made topics of concern in establishing and maintaining coordinations in team practice. Team work is therefore studied as a performative accomplishment realised in and though communicative action. Overall analysis focused on the ways continuities of experience and expertise are maintained and repaired in the context of changing demands, cases and staff in a variety of paediatric care settings (e.g., diagnosis of developmental delay, Middleton, 1996a) and paediatric renal care, Middleton, 1996b). A key focus of such communicative analysis is the way participants turn around on what it is to work in a co-ordinated and mutually accountable manner as multi-professional and disciplinary teams. How do groups of people work up what it is to co-ordinate and reco-ordinate multi-disciplinary team working? Of particular analytic concern was the way they establish interdependencies in the individual and social relevance of work place experience and expertise. In other words, how what it is to be a member becomes a topic of discursive concern for participants working as a team especially at times when the flow of work is subject to reco-ordination. One way into such "recenterings" is to examine the way uncertainties of practice are made individually and collectively relevant in the semiotic regulation of work (Raeithel, 1994, 1996, Middleton and Curnock, in press). Furthermore one way to investigate in detail the semiotic use of uncertainty is to examine the social organisation of remembering and forgetting in team work. (Middleton, 1997b, Middleton, 2000), i.e., the ways in which continuities and discontinuities of past, present and future practice are made visible in the communicative dynamic reordering just what need or need not be attended to. 

However there is another sense in which the notion of network offers perspective on a performative analysis of collectivity in team working. As Strathern (1995) points out in a discussion of "actor network theory" - "network imagery offers a vision of social analysis that will treat social and technological items alike; any entity or material can qualify for attention. Bruno Latour and his colleagues (Michel Callon, Madeliene Akrich, John Laws and others) view of actor networks have been the subject of analytical and critical debate in the context of cultural-historical theory of activity and socio-cultural theory (see Mind Culture and Activity 1996, (3, 4) "Symposium on Interobjectivity"). In particular with respect to how such analysis can "be put to work" in the design and implementation of better technologies in medical settings (Berg, 199?). However such analysis informs many of the concerns of this symposium. Actor networks "are produced out of alliances between human and non human entities" (Strathern, 1995, p. 520). The concept of actor networks made up of a tracery of heterogeneous elements (human and non human, culture and nature, technology and society) challenges reductive approaches to social and psychological analysis. The notion of actor network provides a way of tracing how human and non human entities are held together in social interaction. Such networks are hybrids whose critical force, as Strathern (1995) argues challenges the notion of pure form which separates out for analytical convenience "technology and society, culture from nature and human from non human". (p.520). One of the key analytic moves in actor network analysis is to examine translations and inscriptions in the flow and topology of heterogeneous networks 

However, as with analysis of networks in terms of social relations that are contingent upon continuities of identity and membership for their durability, "heterogeneous networks also have their limits" (Strathern ,1995). But the issue is how are those limits established in practice. Theoretically such networks are infinitely extensible. Latour addresses this issue in terms of alliances  - "networks in action are longer the more powerful the 'allies' or technological mediation that can be drawn in" (Strathern, 1995, p. 523). But as Strathern points out such lengthening presupposes summation; "that is enumeration coming to rest in an identifiable object (the sum)". The question Strathern raises, and one we take up in this paper, is how do networks come to rest in terms of being "cut at a point: stopped " from further extension". This is not because we wish to argue that at such points we would have some irreducible fix on what the objects, events and circumstances are. Rather, we are interested in the way cutting the network of interdependent relations accomplishes what it is to be and not to be in-the-know as a participant in such networking. Our interest is in the way people turn around on and use the notion of heterogeneous networks at work in establishing accountabilities in practice and vice versa. The flows of knowing in practice are analysable in terms of the way accountability for outcomes of practice migrate and are tied into the network of human and non human objects, events, techniques, and circumstances of practice. 

Data setting

Neonatal units are complex socio-technical environments. At the time these recordings were made the unit held 28 "cots" 16 allocated to high dependency care were monitoring and intervention is continuous and 12 to low dependency where monitoring is less intensive and the babies are on care and feeding plans preparing them for discharge. At any one time the staffing of the unit included 8 nurses, 1 or 2 middle grade doctors (senior/registrars) or 3 junior grade doctors (SHO's, 'senior house officers'), 1 consultant (senior doctor), 2 clerical staff, 2 nurse managers. The data discussed here was recorded in a weekly meeting where topics of current concern are discussed and evaluated. These are known as "Progress Review" meetings. They have no formal agenda and include nurses, their managers, medical staff and visitors from other departments such as pathology. Over the period analysed for this paper (24 months) a core set of issues are identifiable. These include discussion of: medical procedures including reviewing both their conduct and raison d'être  (e.g., research findings, resuscitation, feeding, vitamin supplements, blood sugar levels, vaccination, etc.); organisational issues concerning communication and co-ordination of unit practice (e.g., the management of information transfer between shifts; the structure of shift rotas; record keeping; reviewing audit figures); care outcomes in particular cases, including examination of the events surrounding both the commencement and withdrawal of care; reactions of parents to both successful and unsuccessful neonatal interventions (e.g., establishing team members' responsibilities in such circumstances; examining parents' responses to organisation of neonatal intensive care). The meetings therefore represent an organisational practice and relational network concerned with accountability. However such accountability when examined closely is more than unit members providing descriptions, explanations, justifications, mitigations and other accounts of their actions. Team discussion is both the basis for establishing the social accountability of members' actions and the means for producing and interpreting the contextual significance of those actions. The "progress review" meeting is itself a practice that provides members with the means for establishing and maintaining socially ordered accountabilities - "accountability of actions-in-context" (Boden and Zimmerman, 1991). 

Accountabilities in the durability and change of knowing-in-practice

In the first part of the paper we discuss examples of instabilities in practice, where durability and transformation are constantly at issue. The material certainly displays networks in the sense of groupings of people who in addressing the uncertainties and complexities of practice constitute some durable centre of coordinated activity (cf., the concerns of Anne Edwards, Harry Daniels in this symposium). However such networks are continually the subject of recentring (Raeithel, 1994, 1996) and fluidity (Yjro Engestrom's analysis of "knotworking", also this symposium). The topology of network practice is subject to transformation and modification where there is a continual mixing of socio-professional relations, relations between techniques and technologies, expertise, knowledge and experience. A crucial aspect in the configuration and reconfiguration in the dynamic topology of networks is the way accountabilities in practice are made relevant in different ways as trajectories of practice and care open up and close down. 

Knowing-in-practice: relational accountability

What constitutes a durable and stable arrangements in practice are directly addressed by team members. What it is to be a 'team' is exemplified in terms socially ordered accountabilities. Example 1 provides an illustration of this point. Mutual accountabilities for establishing just what is the current regime of care are at issue. What it is to work as a team where the sharing of 'ground rules' are provided as evidence for what it is to work collectively.

Example 1

NM: Nurse manager; SN: senior nurse; SR: Senior registrar; C: Consultant

TC:
Yeh but I think the important thing (laughter) before all of that if you know what I mean if that situation does occur you know I think it's everybody's responsibility before giving an answer to find out what has been said before and why (yeh) because then you're not getting the conflicting advice and -

SN:
and in a nursing situation (mm) it just exacerbates it doesn't it?

SR:
We work as a team don't we and er - [yes that's right] it's important that I think at times it doesn't - you know you don't - er if you're in a rugby team you don't tell the bloody winger what you're going to be doing otherwise you never score - you know

C:
Yeh it's always good to say 'why don't you tell me what so and so said and then I'll take it on from there' (mm) and then you establish what the ground rules are (mm)

Working in a collective manner is therefore about establishing shared frames of reference that provide for collective alignments of knowing-in-practice. What it is to be accountable is an integral feature of effective team membership. Durabilities in shared understanding cannot be assumed ("I think it's everybody's responsibility before giving an answer to find out what has been said before and why"). Without such a move the network of knowing is likely to go into disrepair ("because then you're not getting the conflicting advice"). Socio-professional relations are at issue in the sequential ordering of the discussion. The nomination ("in a nursing situation") of one particular professional grouping makes visible the disruption of the network of practice as homogeneous. The team as a team with collective responsibilities to each other is invoked ("We work as a team don't we") in the metaphor of the ball game ("if you're in a rugby team you don't tell the bloody winger what you're going to be doing otherwise you never score"). In other words what it is to be in the know as a practitioner member is more than your own professional membership and allegiances. There are alliances to be forged in the network of understandings that have implications for the strategic unfolding of the trajectories of practice and care. This general metaphorical abstraction ("in a rugby team") is contrasted with a concrete abstraction of good practice in reported speech ("Yeh it's always good to say 'why don't you tell me what so and so said and then I'll take it on from there'"). What it is to be an accountable member of the network is made visible in the concrete practices that go to make up what it is to work as a team. The actual topological features of communicative alliances are demonstrated ( "...and then I'll take it on from there'"). Such alliances are how you "then you establish what the ground rules are". Establishing durabilities in the patterning of team practice cannot be taken as given they are established in attending to the topology of communicative action where one cannot assume common purpose when instability ensues ("before all of that if you know what I mean if that situation does occur").

Knowing-in-practice: indexical accountability

However as we have indicated the network of knowing in practice is more than a matter of reciprocal accountabilities in relationships. The topology of accountabilities in practice are also configured in the use and development of metrical indices of effectiveness of interventions. Consider the following sequence of discussion concerning the development and use of criteria for assessing the condition of the baby prior to possible transfer in connection with intensive care (see Lesley and Middleton, 1995 for a brief summary of issues related to the transfer of critically ill babies). The tension between current practice and possible reconfiguration of practice is made visible in terms of the social ordering of accountability. 

Example 2

SR: Senior registrar; SN: Senior nurses; NTC: Nurse transport coordinator; SHO: Junior doctor

SR:
and is there a guideline er a threshold below which we don't transfer one of the babies - there's nothing like that?

NTC:
no it's an audit - it's a tool - it's an audit tool or research tool but not a[

Sho+
[
What is it again?

NTC:
not a clinical -

SN:
should you have one for how sick they are as a separate thing then?

NTC:
have we had one?

SN:
no I said - I'm just saying would it be a good idea or not?

NTC:
I don't think so - I mean it would be wrong to be in the position of saying well we're not bringing this baby because the score's only 3 I mean that would[

SN:


      [No no but I mean it would be interesting to see

SR:
as a measure of the sickness of the babies that we're transferring=

SN:
(Yes)  

SR:
=and whether - yeh

PF:
I just wondered

NTC:
there are scores like that around I mean there's er we'd have to have another sheet to the audit form and to complete that as well but it could be done
[=

?:





[I think we should do that as well

NTC:
=we could do proof scores - do proof scores or something but I don't know

?:
(...) a tabulation or -

SN2:
I think we have enough statistics to do

The Nurse who co-ordinates the transfer of babies was conducting a 3 month audit of the transport of babies to and from the Unit to other hospitals for medical care. The issue is raised whether one of the numerical indices presented in the audit might have more general application as a generic measure "sickness". A distinction is drawn between the measure as an audit/research tool in contrast to a clinical measure linked to the delivery of intensive care. In this case the decision to transfer or not. The measure ties in qualities of the baby to particular forms of practice. Opening up the possible application of the measure to those of medical intervention reconfigures the dynamic of the implied relations between the staff, baby and evidence concerning its current state of health/sickness. Extending the range of application of this measure is resisted by the Transport Co-ordinator in an interesting manner. It is accomplished in terms of the changing dynamic of accountability for the type of interventions offered ("I don't think so - I mean it would be wrong to be in the position of saying well we're not bringing this baby because the score's only 3 I mean that would"). Extending the use of this measure would reconfigure your accountability as a practitioner in relation to the baby. Its use is indexical both as a measure of performance and as a pointer that reconfigures what it is to be accountable.

Speculative changes in the practice of the team are both closed down and redirected into possible extension of the audit procedure ("there are scores like that around I mean there's er we'd have to have another sheet to the audit form and to complete that as well but it could be done "; "we could do proof scores - do proof scores or something but I don't know"). However, again we see how issues of accountability are deployed to stabilise the expanding networks of possibility (" I think we have enough statistics to do"). Here accountability as accountability is mobilised. The general demands to make the outcomes of practice visible are set against their impact on people's work. The topology of practice is a direct concern for participants both in terms of the impact of extending the range of use of a particular index for their individual accountability for care decisions and in terms of the impact such extension has for their accountability as a group (i.e., yet another statistic to generate for audit purposes). The point being that social orderings in the topology of accountability is attended to and made relevant by participants. What it is to be accountable is at issue. Interdependencies of the individual and social relevance of practices of accountability (gathering statistics) is used to curtail extension of possible trajectories of practice involving a further metrication of practice in terms of "proof scores" ("we could do proof scores - do proof scores or something but I don't know"). Uncertainty concerning the putative benefit of providing a further extension to the network of statistics is confirmed in terms of the impact of such collective accountability for individual patterns of work and vice versa ("I think we have enough statistics to do").

Similarly in the following Example 3 taken from a discussion of audit figures in relation to refused admissions to the Unit we see Interdependencies of the individual and social relevance of practices of accountability are used to curtail extension of possible trajectories of practice. 

Example 3

SN: Senior nurse; NTC: Nurse transport coordinator; C: Consultant
SN:
<Name> can I ask you about this draft - is this for er just for information or are we making decisions on whether these refusals were valid or not?

NTC:
Well it's for discussion really er -

SN:
And if we are are there gonna be guidelines on refusals - on- ?

C:
No the decision on refusing babies - to start with producing written rules (.) it never works (.) it never has done and we've discussed it thousands of times (.) when it does happen (.) either as a top level discussion between the on-call registrar with the consultant if necessary and the sister in charge of that shift and it's revised shift by shift (.) but for audit purposes we do have to agree retrospectively what the reason was

Again the issue hangs on the deployment of audit statistics concerning the outcomes of decisions, this time in relation to admissions to the Unit. There is another suggestion to extend the use of an audit statistic into clinical decision making. It is the impact on accountabilities in practice that are used to argue against widening the use of this metric. At least two realms of knowing in practice and accountability are identified. One concerns the retrospective agreement concerning the emergent criteria for admissions. The other concerns the way criteria for admissions are established in the light of current circumstances. The deployment of criteria is one that holds in a range of participants into the decision making process ("either as a top level discussion between the on-call registrar with the consultant if necessary and the sister in charge of that shift"). Interdependencies of accountability for decision making are deployed in practice and in the arguments resisting the metrication of decisions in practice. Furthermore the conduct of the unit is continually transformed in terms of the 'shifting' (sic) circumstances. What it is to produce accountabilities is practice are live concerns for participants both in the context of live decision making and in the context of producing institutional accounts of the conduct of practice in relation to a range of audit procedures. We also see the working up of accountability in terms of the agency of members (consultants, registrars and sisters) and in terms of the agency of what it is to be an effective ensemble of practitioners tied into shifting networks in practice (shift by shift changes of circumstance).

Knowing-in-practice in monitoring techniques and technologies: accountability in discretion and calculation
Care directed at the neonate is also continually transformed by a scaling up and down of the neonate themselves, as they are sometimes unpacked into biological systems (e.g. functional status of their organs, blood chemistry, homeostatic systems of temperature, hydration and perfusion), at other times as a child in relation to parents and professional involved in its care. Consider the next example. Here the network of practice ties interdependencies of the child's physiological status, the practice of the unit in terms of its use of monitoring equipment, the parents as agents in the care of the child, even the child as a "trustworthy" member of the trajectory of practice.

Example 4

SR: Senior Registrar

SR:
and I think coming down to here in (low dependency) and (.) gradually - is a good thing (.) but it's a difficult balance to make (.) and for instance with David (.) he had 48 hrs of observations of - of oxygen saturations in air and then we stopped (.) and unfortunately it took his mum and dad to say could we check his saturations (.) and I mean - and when we checked it (.) you know it was 69 erm and - and yet you can see how there is a balance between - we've got the oximeters here (.) we know they're not going on an oximeter at home (.) and we're planning for them to go home  (yes)  and so there is a temptation to say well no we're not (measuring oxygen levels)  shall we just trust him and we just go on his -  but then the oximeter is just there and it's round the corner  so I think it is - it's tricky

Again there we see a network of interdependent accountabilities in practice where future trajectories of care (from high to low dependency; from hospital to home) reconfigure the topology of the network of practice. Moving within the unit from a regime of care in high dependency to low dependency involves a shift in the routines and techniques of monitoring the status of the babies health and development. What it is to generate relevant knowledge conditions alters to such an extent that we see the child as entering into the network of agents potentially responsible for continuing trajectories of improvement ("shall we just trust him and we just go on his -"). Of particular interest is the way the topology of the network is configured in terms of calculation (i.e., places where records, forms, data are brought together) and discretion (i.e. the places from whence decisions seem to emanate) (Munro, 1996). The social networks described here sometimes operate like centres of calculation (contingent interventions in relation blood oxygen levels), when the concern is with bringing together information, and sometimes like centres of discretion, when the concern is with settling accountabilities, tracing trajectories of care etc. (decisions to monitor oxygen or not in the context in an impending transfer home). 

Furthermore these two features of networks are interdependent. Accountabilities for trajectories of care in terms of the physiological status of the neonate is contingent upon the discretionary up take of the parents concern over their baby. This in turn implicates the probity of a particular trajectory of care where coming down to low dependency reconfigures the discretionary calculus of care i.e., in contrast to high dependency where monitoring is continuously calculated by default. Just what should or should not be factored in to the discretionary calculus of care is at issue precisely because the baby is now positioned within a different network of care where different presumptions and accountabilities for what need or need not to be known operate. The interesting point is attributing agency to the baby is pivotal in working the interdependency between calculation and discretion within the reconfigured trajectories of care in low dependency ("temptation to say well no we're not (measuring oxygen levels)  shall we just trust him and we just go on his -"). We shall discuss in the final section the way the attribution of agency to babies stabilises the flow of circulating accountabilities.

Stabilising accountability in practice: attributing agency to place and 'persons'
Making visible and using networks of accountability in practice brings with it alignments of knowing, perspective and outcome. When outcome is uncertain as it frequently is in intensive care, then the ownership or alignment of knowing with particular agents in practice is problematic. Being-in-the-know becomes part of the social ordering of accountability for the outcome of intensive care. The network expands in the search for rendering durable accountabilities of knowing-in-practice. The topology of expansion is of direct concern for participants. We now illustrate two ways in which the flow of accountability in practice is stabilised in expanding networks in terms of attributing agency to place and persons. In discussion the attribution of agency to place and persons we are not treating "agency" as some property that infuses the human and the non-human in equivalent ways, i.e., "as some substantive, unitary and pervasive force" (c.f. Lynch, 1996, p.249). We examine how different notions of agency are used in the way people work up what it is to be accountable. 

Stabilising expanding the networks: attributing agency to place

What it is to be in the know is a relevant concern of members of the unit. In the following example we see a discussion concerning the problems of predicting future work load. This is what is addressed below in Example 5 where the expanding possible case load is cut through identifying both calculation and discretion for admissions with a particular place - the labour ward. 

Example 5

S: sister; SN: senior nurse; C: consultant

S:
yeh sometimes / and I think it should say reserved cots and it should be indicating that they mean reserved cots in labour ward (yeh) because that's only the ones that we should be worried about is the ones that are round the corner  (?: mm that's right) who are expected to deliver but I think when you put reserved cots I think that the interpretation could be different

SN:
But p- people are always expanding that - if the - that they're always wanting one in brackets hydrop section tomorrow morning or that sort of thing 

C:
That's the problem I mean a hydrops baby is at great risk it's gonna need intensive care and he is gonna have a section but he could actually be on the post natal ward until they take them down to the section

S:
But that we would probably have {that} in the diary and we would know about it (yes) what worries me is sometimes and quite often now and it's - it's quite a new thing at report you're actually hearing about what's lying upstairs  =

C:
yeh that's irrelevant it's nothing to do with - 

S:
I don't think we should bother about it = [

C:






yeh we must dismiss that figure

S:
you know but now you're told there's 29 weekers, 27 weekers 26 weekers but you don't want to know until they're down the labour ward but I do want to know about the hydropic one and er (yeh mm) you know {....}

Accountability is critical here in terms of the capacity of the Unit to cope with the demands of unpredictable work loads. What is at issue is the range and extent to which they should tailor their admissions in relation to potential problems. What criteria should they be using for determining the density of their work load and their capacity to admit within the resources of the Unit. One strategy is the reservation of space for upcoming deliveries of babies who may be in need of intensive care ("I think it should say reserved cots and it should be indicating that they mean reserved cots in labour ward"). However unless the delivery is earmarked as a caesarean section the actual timing of delivery for a baby who is likely to be born preterm is uncertain. Indeed the prolonging the pregnancies usually increases the baby's viability and quality of developmental outcome. Reservation procedures are therefore problematic in a service that is set up to respond to emergencies. It is possible to end up in the situation where admissions are refused because the Unit is theoretically at capacity when in fact a significant number of spaces are not currently occupied. The expectant mothers with preterm complications have not yet gone into labour yet spaces being reserved for their babies. The issue is how to cut the expanding range of possible births for whom the unit may well have to cater for. 

The use of the "reserved cot" device has expanded and control of the unit over their space and the decisions concerning admissions has spun out of control ("when you put reserved cots I think that the interpretation could be different"; "people are always expanding that- if the - that they're always wanting one in brackets high drop section tomorrow morning or that sort of thing "). The range and relevance of just what reservation of space entails is called into question. There are clear circumstances where reservation makes sense ("That's the problem I mean a hydrops baby is at great risk it's gonna need intensive care and he is gonna have a section") However what unfolds is the relationship between the place of the potential case i.e., where the mother is currently resting - the post natal ward or the labour ward and reservation of space. The post natal ward is the place where mothers would be admitted to hospital for observation in advance of an impending section or delivery in a problematic pregnancy ("hydrops"). The labour ward is the place where birth occurs ("That's the problem I mean a hydrops baby is at great risk it's gonna need intensive care and he is gonna have a section but he could actually be on the post natal ward until they take them down to the section"). Such babies are also recorded as potential cases by other means ("But that we would probably have {that} in the diary and we would know about it (yes)"). The problem is that the use of reservation has extended to other cases who have been admitted to the post natal ward ("what worries me is sometimes and quite often now and it's - it's quite a new thing at report you're actually hearing about what's lying upstairs"). The Unit is starting to have their work load determined by mothers who are on the post natal ward with preganancies at different gestational stages ("you know but now you're told there's 29 weekers, 27 weekers 26 weekers"). The solution to this expanding range of potential cases and accountability is to realign potential work load with those mothers who are actually on the labour ward except for exceptional cases that have specified sections arranged. Those cases lying upstairs are dismissed ("you don't want to know until they're down the labour ward but I do want to know about the hydropic one"). It is the significance of being on the labour ward that redefines the way in which "reserved cots" is interpreted in terms of space allocation. The labour ward acts as a centre of calculation. Tying reservations to labour ward numbers cuts the expanding network of possible cases for whom the unit may well have to take account. The reserved cots/labour ward presence has an effect on the actions of the neonatal practice. Decisions concerning the capacity of the Unit at any particular point in time are linked to a discretionary calculus configured in terms of the agency of place - the labour ward.

Stabilising and cutting expanding the networks expertise and knowledge: attributing agency to neonates for outcome and viability

Making visible and using networks of accountability in practice brings with it alignments of knowing, perspective and outcome. When outcome is uncertain as it frequently is in intensive care, then the ownership or alignment of knowing with particular agents in practice is problematic. Being-in-the-know becomes part of the social ordering of accountability for the outcome of intensive care. The network expands in the search for rendering durable accountabilities of knowing-in-practice. The formulation of the babies agency as a hybrid of discursive and non-discursive orderings will be discussed. The deployment of such agency demonstrates another way in which the topology of expanding networks of knowing are rendered sufficiently stable whilst obviating the problematic of accountability that comes with being-in-the-know.

Such trajectories of working are also a continual folding in of technique, technology, expertise and relationship. The challenge in defining trajectories of participation is the ordering of one in terms of the other. Hold social relationships steady and disorderings of technique and technology can become the focus of analytical concern i.e., agreement on how or when to proceed will implicate a range of technical and material orderings. Hold the world of technique and materiel steady and the relationships that are mediated through such material ordering can become the subject of scrutiny. Of course at times of uncertainty the possible network of relational and technical relevances expands. The issue is how to bring about closure in producing a form of durable knowing in the working network. One of the ways in which we see closure being accomplished is though the way agency is invoked and deployed. A particular form of agency embedded/enmeshed in the baby as a hybrid of intentionality and technical practice (equipmentality) is invoked (See Strathern, 1996 for a more detailed discussion of cutting the expansion of networks and Brown and Capdevila, 1999 on agency). One of Strathern's main points is that nature is often mobilised to cut sociality and vice versa. In the following example such distinctions are constantly unravelling or meaningless. Agency is never something that is purely 'just there' (i.e. natural) nor is it something 'agreed upon' (i.e. legal or social). Agency is instead an effect arrived at by moves that implicate both the social and the nature, the technological and the human, expertise and emotion.

The sixth example was recorded at a routine meeting where the pathologist reported back on a recent post mortem. Agency in hybridity can be seen as a powerful means of cutting the expanding network of possible explanations concerning the possible reasons for the death of a child who was born extremely prematurely. 

Example 6

P: Pathologist; SR: Senior Registrar; C: Consultant

P:
so I think that that this child was probably previable

?:
(indistinct side conversation in relation to case notes)

(3 seconds )

P:
I don't think that its insterstitium was up to- err its lung insterstitium

C:
did it have PIE insterstitium emphysema on the (.....)

?
(reading out chest X-ray report) and sounds of slide projector carousel being returned to the beginning 

(33 seconds)

SR:
what about e coli?

P:
yes well there was no evidence of septicaemia but it was you had an infected catheter tip it was in the arm pit and it was in the blood so uh i think it was probably an early an early one






   |

?




   um

C:
and I am sure you are right I am sure you are right it was probably previable then the course of survival at 24 weeks then the brain just could'nt stand the intensive care needed for the lungs could it?

P:
well I think that's right that's absolutely right=now the other interesting thing about it is is that this child was responding the child was trying physiologically because the thymus showed tremendous stress involutionary action and in those cases where you have them die um(.) and you don't have a blown brain very often you do not find any thymic reaction at all and the child just sort of gave up without without a fight but its where they are fighting and they're trying to survive that's when you get er the the blown brain 

C:
um 

(4.0 seconds)

C:
what about Jane and the parents - think they will come back from <City> for counselling

This part of the discussion comes after the pathologist has presented a range of histological and photographic evidence concerning the possible causes of death. The presentation hangs on the issue of whether this child was "previable", i.e., given the regimes of care currently available within the NICU were the team operating beyond the limits of the gestational viability of the child. Were they operating beyond the limits of viability? Or was there any evidence that could indicate inappropriate deployment of known interventions, i.e., their use of technology, technique and medical understanding had been inadequately deployed on a baby who might have survived. Could modifications of practice have lead to a different outcome? Or was it that no amount of technical and medical artifice was going to lead to an outcome where the child was on a trajectory of survival? In the extract all the evidence has been presented by the pathologist. The presentation focused on lung and brain function ended with an open ended assertion by the pathologist ("so I think that that this child was probably previable"). 

The interesting thing is that the participants at the meeting neither confirmed nor reformulated this hedged assessment (see Prince, Frader and Bosk,1982) for a discussion of the use of "hedges" in the discursive treatment of uncertainty in paediatric intensive care and in other medical contexts (Atkinson, 1995). This assessment engendered no direct acknowledgement by team members of their actions as having material effect on the outcome in either way. This is interesting because as Antaki (1994 ps. 69-91) discusses (in relation to the work of Pomerantz (1984) and Levinson (1983)) such assessment provide for an "explanation slot". Assessment formulations work sequentially to engender agreement. Non-agreement is interactionally accountable. We see this in the continuing expansion of the topology of possible candidates for inclusion in the explanatory network. They engage in further archaeology of the case notes and medical records - (indistinct side conversation in relation to case notes - 3 seconds ). The pathologist then scales up the notion of previability in providing further morphological details ("I don't think that its insterstitium was up to- err its lung insterstitium"). The locus of interpretation and assessment is located within constitutional features of the child's morphology, its physiological status but still in hedged terms - ("I don't think that etc"). This still does not provide for closure. Instead it leads to further concerted effort by participants lasting over half a minute to confirm and expand the realm of corroborative and other candidate explanations ("did it have PIE insterstitium emphysema"; "what about e coli?"). The pathologist elaborates this expanding field of possible explanations with indirect confirmation of nascent potential for septicaemia ("yes well there was no evidence of septicaemia but it was you had an infected catheter tip it was in the arm pit and it was in the blood so uh i think it was probably an early an early one"). Each move to expand the possible explanation also expands the network topology, and thus speeds up circulating accountabilities - which therefore become more difficult to settle.

The team members have not displayed acceptance of the pathologists assessments concerning previability. Neither have not closed down further searches. Previability is a sensitive area of concern. It raises all sorts of issues concerning the moral and ethical status of their interventions in relation to the level of aggressiveness in the treatment of 'previable' babies. The 'ownership' of the conclusion to be drawn is made relevant in the way the speakers perspectivise the conclusion on possible previability. They foot (Goffman, 1981) the conclusion as the property of the other ("and I am sure you are right I am sure you are right it was probably previable then the course of survival at 24 weeks then the brain just could'nt stand the intensive care needed for the lungs could it?"). The trajectory of survival was one that meant that a particular element of the system was not going to withstand intensive care. 

But note how the durability of the conclusion is aligned with the other speaker ("I am sure you are right I am sure you are right"). The tag question (could it?) provides for a further explanation slot (Antaki, 1994) for the pathologist. So not only is the utterance aligned with the pathologist in terms of his 'rightness', the formulation of the acceptance invites further contributions from the potential recipient. The pathologist hedged assessment is accepted but in so doing the pathologist is rendered accountable for the conclusion. What is interesting is the way this further exploration of probable cause is terminated. The Pathologist's explanatory agreement is accomplished in an interesting manner. Again the response is aligned as the property of the other ("well I think that's right that's absolutely right"). It is the other person's reformulation of the putative circumstances of previability that are accepted "absolutely" contrasted with the hedged conditionality of "I think that's right". This contrast between the 'conditional' and the 'absolute' leaves in play the continuing misalignments of the utterance with the utterer. This reciprocal realignment of the conclusion with the other's perspective leaves the network of possibilities open. Indeed at this juncture the network of possible candidate reasons for death is expanded still further. The interesting question here is why this aligning of accounts isn't enough - why can't they settle the matter here through some deft alignment work? 

We argue that it is in the way that this expansion is formulated that brings off the cutting of the expanding network of potentially relevant explanations in a way that exempts either of the parties from being directly aligned with the conclusion. The network of possible relations in cut by factoring in the baby as an agent in its own survival ("=now the other interesting thing about it is is that this child was responding the child was trying physiologically because (...) "). The interesting thing is the way the child's agency is worked up. The child is a physiological hybrid - a being who is known in terms of some technique of histological examination ("thymic reaction") that shows its will-to-live. Such agency is not grounded in some anthropomorphic reading of the baby's putative intentions as a sentient being but in terms of interdependencies of being in relation to other realms of knowing - the pathologists practice and presentation of histological evidence. Why do they expand and the condense the network around the child's agency? Could it be because of a strange inversion where 'medical agency' is very weak - doctors can't seem to arrive at a conclusion, they appear to parents as driven by the accountabilities in play and by professional loyalty - where the agency of the child is paradoxically very strong - it appears 'outside' of sociality and driven by a pure will to live? Thus the stronger form of agency, the one which will settle circulating accountabilities and cut the network, is recognised in the child. This is the Spinozian reading of agency as the "endeavour to persist". The network then orients around this. 

What does this working up of agency in these terms accomplish both in terms of this particular child ("this child was responding the child was trying physiologically") and in terms of cases in general ("where you have them die um (.) and you don't have a blown brain very often" and "where they are fighting and they're trying to survive that's when you get er the the blown brain"). The alignment of previability with outcome (accountability for outcome) is shifted to the baby. It is a previable child who fights for survival and in so doing incurs the danger of blowing its own cerebral system. The ownership of the consequences of previability have now been aligned with the baby's "endeavour to persist". The network of medical knowledge, technique, nursing practice, pathology and physiological reaction are ordered in a way that cuts the expanding network. This is not just another difficult physiological homeostatic breakdown of regulative functioning as demonstrated through the histological practices and presentation. The medicine, the physiology, the interventions etc., are all now focused and folded in through the agency of the baby in this particular case. In addition a class of evidence is also characterised in these previable cases in general where fighting for survival results in regulative disaster.

The debate stops and moves on to issues concerning relationships with parents. Closure is accomplished, the expanding network of possibilities is cut via the migration of agency (being-in-technique) that provides accountability for outcome in terms of previability. The durabilities of conclusions concerning the uncertainties of practice and outcome are not now aligned with medical and nursing expertise i.e., possible inadequate judgements over levels of care and intervention, nor are they centred on the pathological practices of histological interpretation. The baby as a hybrid of agency in the endeavour to persist and the complex of physiological reasoning  and histological interpretations provides for a stable ordering of circulating uncertainties. The gordian knots of the networking in socio-technical relationships are cut (see also Strathern, 1996 for discussions of ownership and hybridity in cutting networks).

Concluding summary

We can extend the notion of 'network' beyond some collectivity of communicating agents if we consider agency as an "emergent effect" that does not depend on any a priori split between human and non-human (Callon and Law, 1995). We might be to locate the social relational properties of a network as residing in the way participants (agents if you like) trade, exchange and distribute the intellectual capital of their expertise. But as we argued, what it is to-know-in-practice is precisely what is at stake and attended to in the way accountability for outcomes of practice migrate and are tied into the network of human and non human events, objects and circumstances. Durabilities and transformations of knowing are at issue in such action and are contingent upon the way people position themselves vis a vis colleagues, material and regulative codes of conduct. Furthermore what it is to be in-the-know is also contingent upon what forms of co-ordination in practice that can be taken as given or established. The emergent trajectories of signification and participation are therefore neither the property of members nor setting. What it is to be a member and what the setting is taken to be is precisely what is attended to in the orderings and reorderings of relations in networks at work. 

Furthermore, networks at work are not some abstract conceptualisation of what it is to work as a team in a networked manner. They are at issue for participants in sustaining and making possible the relations which perform and give voice to what it is to be in-the-know. The deployment of agency, as a kind of emergent effect of place and being-in-technique in the endeavour-to-persist, adds further weight to shifting notion of network beyond the trading and transforming of knowledge. Network relations perform agency in the problematic of establishing just what are the stabilities in knowing. In this enterprise language "is not the only way of producing signification" (Callon and Law, 1995). The expanding network of reasoning in communicative action and contingencies of ownership and accountability thereby invoked are cut via the formulation of agency as a hybrid of discursive and non discursive orderings. As Callon and Law (op cit., p. 486) argue, such relational networks are not "things in themselves (O)r even special and distinct classes of things that have relations". They are "relations that perform" collectivity in deploying different forms of agency - discursive, non-discursive and hybrids of the two. The relational work of what it is to know is more general than talk, "it comes in different forms". (ibid.). In particular the form of agency deployed in this setting affords durability to the instabilities of what does or does not constitute being a "previable" baby. We discussed the ways in which accountabilities in practic can be stabilised through attributing agency to place and persons. We illustrated how the discretionary calculus concerning accountability for decisions can be aligned with place in such a way that this constrains the expanding network of possible future circumstances that need to be ataken into account. 

However such ordering brings with it alignments of knowing, perspective and outcome. When outcome is uncertain, as is frequently the case in intensive care, then the ownership or alignment of knowing with particular agents in practice is problematic. Being in the know becomes part of the social ordering of accountability for the outcome of intensive care. The network expands in the search for rendering durable accountabilities of knowing in practice. Networks at work extend beyond socially ordered accountabilities into the orderings of technique and technologies (Brown, Middleton and Lightfoot, 2000). The formulation of the babies agency as a hybrid of discursive and non-discursive orderings was demonstrated as one way in which the topology of expanding networks of knowing are rendered sufficiently stable whilst obviating the problematic of accountability that comes with being in the know. Such emergent orderings are a generic feature in the social organisation of knowing-in-practice and trajectories networking i.e., networks at work.
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Abstract

This paper is about the co-ordination of activity in neonatal intensive care. Neonatal intensive care involves unstable networks, where durabilities and transformations in practice are constantly at issue because of shifting arrangements of personnel, technology and technique. Also at issue in such networks is an ambiguous entity - the premature neonate who is neither fully 'social' nor completely 'natural' (since they owe their existence to technology and medical expertise). Care directed at the neonate is continually transformed by a scaling up and down of the neonate themselves, as they are sometimes positioned as biological systems (e.g. functional status of their organs, blood chemistry, homeostatic systems of temperature, hydration and perfusion), at other times as a child in relation to staff and parents. We examine durability and transformation in the topology of the network of practice in the mix of social/professional relations, relations between techniques and technologies, expertise and knowledge. This paper explores emerging tensions and alignments which occur between these components of the network as its topology continually folds and unfolds around the neonate. This folding brings with it circulating accountabilities. Rather than being a statutory and stable part of the network, accountabilities are also continually at issue in different ways as trajectories of care open up. Yet at some point accountabilities must be slowed down - notably on occasions following the death of the neonate. We examine how circulating accountabilities are slowed down through the attribution of agency to places and persons as something which worked up, assigned and then performed by the network in an attempt to prevent its expansion. We concludes by offering some ways of thinking agency and will in terms of networks.

