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Abstract 
This paper is an attempt to take artifacts seriously. In the light of some basic 
questions – How do humans and nonhumans “connect”? How do they 
“interact”? How do they “work together?” – we are detailing two cases of 
medical work activity. Both cases deal with the practices of keeping patients 
“fluid balance”. One of the cases is from an ongoing dialysis project at our 
department. The other case is a revisit of a case described in literature. Our 
main conclusion is that the symmetry principle of Actor-Network theory does 
not hold true in our cases; on an operational level humans and nonhumans 
may be able to replace each other, but in work  practices they do not. The 
second conclusion is methodological, namely that the level of description of the 
cases are decisive for what you may find out. 
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Introduction 

“The return of the artifact” – is the literal translation of a title of an edited book recently 
published in Sweden. The title-expression can also be regarded as a witness of our time for 
fields like ethnography and design, computer science and information systems. The book 
comprises selected articles of Bruno Latour, which are focussing on the role that artifacts play in 
our lives and doings. Latour and his colleagues within Actor-Network theory are some of the 
most well-known of the many scholars that in these days are discussing how we are influenced 
by artifacts, how we interact with them, and how to design them in order to get work better 
done.  

For us it is obvious that the discussion about artifacts has widened in the communities of 
technological design. The focus has changed from Human Machine Interaction to Human 
Computer Interaction to a much broader perspective on use of artifacts in work practice. 
Various research approaches have contributed. Let us name of few of them that are most well 
known to us. There was the influential Work Practice and Technology Group at Xerox PARC 
with its integration of ethnographic studies of work practices, practical design solutions that was 
technically advanced and in a radical way always took an user perspective, and, not least, their 
contribution to the development of basic theoretical and methodological conceptions like how to 
understand actions, do ethnography, and relate ethnography to design. There are also cultural-



 

historical approaches, not the least Activity theory, with their interpretation and revitalization of 
Marx Wartofsky´s “artifact theory” (e.g. Engeström 1990, Cole 1996). Further there is the 
rapidly growing CSCW community with its continuos flow of ICT-driven technology 
experiments (e.g. Brave Ishii and Dahley 1998) and reflections about the role of artifact in 
collaborative work (e.g. Button and Sharrock 1997). Also within the IRIS community people 
are working with the task of “taking artifacts seriously”, e.g. Lundberg & Sandahl (1999). 
These manifold practices have resulted in that we now have got the artifacts on our lap. The 
artifacts have turned up, literally, and now there are many people that want to grasp the artifacts 
also conceptually. How do people and artifacts “connect”? How do they interact? How do 
humans and nonhumans “work together”? How to design for use? Et cetera. 

From the point of view that artifacts are our cultural heritage, artifacts have never been 
away, except from our understanding of them. As entities they are ubiquitous, and frequently 
used, but what they are and how they work are not well known. There is still a “riddle of things” 
(Miettinen 1999). Our aim is to discuss the issue of how they work and the role they have in 
different activities. 

In order to see how a central principle of Actor-Network theory, the symmetrical 
relations between humans and nonhumans, can be explained, let us use a statement that 
originates from Bruno Latour in his dicussion about Aramis, a planned guided-transportation 
system project in Paris. “Men and things exchange properties and replace one another; this is 
what gives technological projects their full savor” (Latour 1996, p. 61). In the “fluid balance” 
medical work that we will discuss in this paper, our analyzes of two empirical cases will touch 
upon one kind of these exchanges that Latour is speaking about, namely when a nurse “take 
over” (or replace as Latour would have said) an inflexible operation of an electronic medical 
record system. It happened when the system demanded the nurse to immediately enter patient 
data without noticing that he was very busy for the moment and just wanted to postpone the 
entering of data until the workload had relaxed a little. In this situation the nurse momentarily 
redesigned the operations of the record system for his own purposes. Thus, an in-the-situation 
inflexible artifact got replaced by a human. 

We agree of course that there is a relation between humans, artifacts and the object of 
the activity, and that artifacts influence our work in different ways. What though troubles our 
minds is in what way the artifacts are influencing our work. Are there symmetry, especially of 
control, between all actors in the network? 

In this paper we are trying to answer the same question that Marc Berg (1999) puts 
forward in his article “Accumulating and Coordinating: Occasions for Information Technologies 
in Medical Work”: What is it that information technology do in work practices? Our approach 
in this paper is to study two examples of how practices of “fluid balance” were conducted. One 
of the examples is taken from Marc Berg (1997, 1999) and the second is from a study that one 
of us (Tap) has done at a dialysis department. We will investigate the different roles the nurses 
and artifacts have in these examples as an attempt to partly answer what information 
technologies do in work practices. 

By identifying what the different parties in the activity do, we will try to clarify what roles 
they play, how they are related to one another, and what kinds of tasks each one perform. It 
seems fruitful to approach the activity with similar perspective as Berg (1999) does: “The 
routine ordering activity that we see occurring […] is a phenomenon that we can only 
understand, and that only exists, at the level of the whole hybrid” (p. 383). What we find 
interesting to reveal is how the hybrid is constituted – what are the different roles between the 



 

human and non-humans? Who is in control? 

Case 1: Calculating the fluid balance 

One example of how the relation between humans and nonhumans is constituted is discussed in 
some of Marc Bergs work (e.g. Berg 1997, 1999). Since the examples are from a similar 
domain as our own studies we find them interesting. In this section we will present one activity, 
described by Berg, called ‘calculating the fluid balance’. The example shows how nurses and 
artifacts in an Intensive Care Unit produce parts of the activity of ‘calculating the fluid balance’. 
Their task is to closely monitor the patient in such a way that they do not loose too much fluid 
(which can cause dehydration) or retain too much fluid (which for instance might cause 
hypertension or edema) (Berg 1999). For clarification, the nurses reading and writing of 
numbers are done in an electronic record. Below follows an excerpt from one of the work 
descriptions Berg uses in his analysis. 

 

“Every two hours, nurses read the millimeters of urine from urine containers, estimate the 
amount of millimeters [the patient has] drunk, check whether the catheters are running 
properly, and change catheters or perfusors when necessary. They check whether these 
numbers indeed indicate the amount of fluid produced or infused since the last reading, and 
enter the numbers in the proper field in the fluid balance. The computer adds up the column, 
and maintains a day-score and a cumulative score (over all the days the patient has been 
admitted)” (Berg 1999, pp. 379) 

 
What Berg points out is that “we see an interlocking set of entities that as a whole perform” the 
activity of calculating the fluid balance (where the entities are both human and nonhumans) (ibid. 
p. 383). The point is that the tools are irreducible from the activity and that they have a role 
beyond facilitating and being tools that humans simply draw upon and can use at will. The staff 
members are working in unison with the tools and “it is only in the interrelation of staff members’ 
and artifact’s activities that the task emerges” (p. 392). That one should look at the activity from 
the perspective of the whole hybrid is not hard to realize and there are few objections one can 
have. What is more interesting is how the hybrid is constituted and what roles the different 
parties play. Does every entity have the same amount of control as Berg claims? Is it so that 
“there is no one center of control, not one core figure around which the whole activity is 
organized”? (Berg 1997, p. 419) It is hard to tell if Berg argues for an even distribution of 
control between the entities, but it is also hard to interpret his work in any other way1. From 
others in the field of ANT there are more explicit claims about the symmetry between humans 
and nonhumans (e.g. Callon & Law 1995). This is an assumption we find problematic and it 
does not correspond to our own analysis of work practices. But the citation above is very 
convincing and it is not an easy task to identify who does what. In an attempt to get a better 
picture of the distribution of tasks among the human and nonhumans we created a simple table 
where one column contain the human involvement and the other the nonhumans. When roughly 
dividing the tasks between the humans and nonhumans one get a rather symmetrical picture 

                                                 
1 In a note, Berg states that he finds activity theory’s a priori assumption that there is an 

asymmetry between humans and nonhumans problematic (Berg 1997, note 11) 



 

(table 1). In five out of seven instances both humans and nonhumans are simultaneously 
participating in the activity, and in two occasions they “act” in their own. The table should not be 
taken too seriously, but it gives an indication of the distribution. With a deeper understanding of 
the actual work practice the table might have looked a bit different. But, as you might have 
suspected, we have some objections concerning the symmetry between the two, and our 
special concern here is about the distribution of control. 

 
 Human Nonhuman 
1. Read the millimeters of urine from urine container 
2. Estimate the amount of millimeters 

drunk 
 

3. Check whether  
properly 

the catheters are running 

4. Change  
or perfusors when necessary 

the  catheters 

5. Check whether 
indicate the amount of fluid produced 
or 
since the last reading 

these numbers 
 
infused 

6. Enters the number in proper field in the fluid balance 
7.  The computer adds up the column 

and maintains a day-score and a 
cumulative score. 

Table 1 Calculating the fluid balance  
 

Before we focus on the issue of control we also want to address another issue which we believe 
is closely related to the conclusions being made: The level of description of the activity. We 
think the data presented (see the above citation) is problematic. The example used is a rather 
general description of how the work is accomplished. Everything seems to run according to 
some kind of best practice. Almost like a workflow description stating how the work should be 
done. 

Since we do not have access to notes from the corresponding work practice it is hard 
to say if there are other conclusions to be drawn. Instead we introduce a case of our own 
concerning dialysis and see what can be said. The data that will be presented is collected from 
an ongoing study of a dialysis department in Sweden. Before we present the concrete data we 
will introduce some background issues that might be helpful to know about in order to 
understand the example better. Then we will describe our perspective on the issue of control 
between human and nonhumans (in this particular case) and discuss the possible differences 
against other opinions. 

Case 2: Adjusting the dry weight 

The main problem for the most dialysis patients is that they are more or less unable to urinate. 
Fluid is accumulated in their body and has to be removed during the dialysis process. This 



 

removal process is called ultrafiltration (UF). When removing the fluid there can arise a series of 
complications such as hypotension, nausea, vomiting, and cramps, which limits the possible UF-
rate. These symptoms, or the absence of some of them, sometimes force or ‘stimulate’ the 
nurses to take some action. For example, if a patient gets cramps, which is an indication that the 
patient currently has a low fluid level in the blood vessels the nurses often lower the UF-rate as 
a countermeasure. In a sense, indications of cramp are a good thing since it under some 
circumstances indicates that the patient has removed all overloaded fluid. Cramp is also 
common towards the end of the treatment when most of the fluid is removed. 

The amount of fluid that is supposed to be removed from the patient is calculated in 
relation to the patients dry weight, i.e. how much the patient should weight when she does not 
have fluid overload. The practice is such that when the patient comes to the dialysis department 
she weights herself. Then the nurse subtracts the dry weight from the patients’ current weight 
and adds the amount of water the patient will get through the food during her visit. The sum of 
these parameters corresponds to the patients fluid overload that in turn corresponds to the 
amount of fluid that should be removed during the treatment (UF-goal). The doctor prescribes 
the dry weight value and it is the nurses’ responsibility to make sure the patient reach the 
specified weight level. Although it is the doctor who decides the weight, the nurses often 
address the issue of changing it. We will see one instance of this in the coming example. It is 
also worth pointing out that the dry weight value is not easy to state. It cannot be measured 
directly, because there is no everyday occurring “normal” weight state of the patient. The dry 
weight value has to be estimated, by taking into account the patient’s weight before the 
sickness, if he or she has lost “normal weight,” and so on. 

At the dialysis department one dialysis machine is equipped with a product that 
continuously measures the hematocrit2 level in the blood. The result can be viewed in real time in 
two different graphs on the dialysis machine. One graph shows the hematocrit level and another 
shows the blood volume. When analyzing the graphs you get different indications about the 
dialysis process. What you want to see when looking at the hematocrit level is a graph that raise 
the closer you are towards the end of the treatment (figure 1, left, is one example). If you view 
the blood volume graph you want to see the opposite behavior, i.e. the graph should decline 
towards the end (figure 1, right).  
 

 

 
Figure 1: Hematocrit (left) and blood volume graph profiles (right) 

 

                                                 
2 Roughly, the concentration of red blood cells in the blood vessels. 



 

Lower blood volume means you have reduced the extra fluid that the patient had in her body, or 
to be more specific the fluid she had in her blood vessels. High hematocrit level indicates that 
the blood currently has a high concentration of red blood corpuscles which in turn means that 
the concentration of blood is getting higher in relation to the concentration of fluid. In a brochure 
from the firm producing this technology they state that the “technology provides a window into 
the patient to help manage and control patient fluid overload caused hypertension under 
control”. 

What follows is a description of a situation observed during the field studies at the 
dialysis department. 

 

1999-08-20 
17:25 A patient is soon about to end his treatment. Nurse A is standing next by the dialysis 
machine looking at the hematocrit level graph. The graph does not raise as much as Nurse 
A want it to. Nurse A tells the patient (and me) that the profile is rather flat. 

 
Nurse A: Do you have cramps when you are at home? 
Patient: No 
Nurse A: Do you have the same appetite as before? 
Patient: Yes I do. 
17:40 Nurse A says she is interested to hear how much the patient weights after the 
treatment. The weight confirms if they have reached the patients dry weight or not. Nurse 
A says further that she suspects the patient has more fluid to be removed. When the patient 
tells Nurse A the current weight Nurse A says they should try to remove more fluid next 
time. The patients’ current weight (73,8 kg) was below the specified dry-weight (76 kg). 

In the dialysis protocol the nurse writes: 
“[The graph] + the patients general condition shows that we can lower his weight further. 
Weight was 73,8 when going home. Good blood pressure, feels well.” 

1999-08-26 Nurse A tells me that the patient now has a lower dry weight than before and 
that he feels more alert and also gets cramps towards the end of the treatment. 

 
A brief sum up of what is happening: The nurse observes that the hematocrit graph profile 
deviates from a “good” one, and it is probably a significant deviation (since she continues to 
investigate the matter). She asks the patient a few questions about his condition. She knows for 
instance that if patients get cramps this is often an indication that they are “dry” – there is no 
more surplus fluid to be removed. The opposite seems to be the case here, the patient does not 
have cramps which indicates that the patient might have more fluid to be removed from his 



 

body. The low weight of the patient, low in relation to the specified dry weight, is a third 
indication that the dry weight needs adjustments. Thus, on this occasion of dialysis treatment, 
the medical team has gone below the prescribed weight and still there are indications of fluid 
overload. It is important to note that there are more “parameters” that could have influenced this 
situation. The nurse has for instance known this patient for a long time and is most likely already 
aware of a possible weight problem since previous treatments (but it is in this particular situation 
where her suspicion gets articulated). She is also using tools in other ways than described here. 
For example she has read the notes from previous treatment in the patients dialysis protocol 
before starting up the patient which also might have grabbed her attention to the patients dry 
weight. 

The role of tools 

When we look at the tasks involved in creating the activity of dry weight adjustment it seems 
that the nurse has a more central role than the tools. According to Berg this should not be the 
case, and perhaps are our conclusions misled by our way of describing the situation. But by 
taking this position, that the nurse is in more control than the other participants, is not to say that 
the tools can be removed and ignored. The tools are irreducible from the activity. Our argument 
is that the role of the tools and the nurse is not on the same level, and they do not have the same 
control in the production of the activity. In our example it is the nurse who is in charge, who 
“puts the activity together”. She uses the graph produced by the dialysis machine and relates her 
reading to graphs she has seen before. The nurse relates the reading to possible medical 
complications – that the patient might be fluid overloaded even after the treatment – and brings 
her interpretation of the graph further into the activity. The nurse choose what to do with the 
“result” of reading the graph as if asking: is this something worth investigating further of not? She 
is responsible too, and the only one who can, “put the whole activity together”. But, again, this 
is not the same thing as stating that she could do it without the tools – the tools are still 
irreducible from the activity. Further the nurse is responsible for judging the accuracy of the 
different values produced by the tools. She is responsible to create a holistic “picture” of 
different parameters that influence the situation and decide what work needs to be done in order 
to resolve the problem. 

As stated earlier we think that the different conclusion you draw is to a large extend 
dependent on the kind of data you are analyzing. One difference between our and Berg’s 
description is the way we have chosen to describe the situation. Bergs example is a summary of 
how the work generally gets done, which we find misguiding when describing the tasks and the 
distribution of tasks among humans and nonhumans. But if we for instance consider another 
example from Berg, that is described in a different and more empirical way, the distribution of 
tasks and control does not seem to be as balanced:  

 

“John, a nurse, is entering a new patient in the computer: the doctor’s orders, the 
medication for today, and so forth. When entering the vital signs, he says, ”This takes so 
much time, I have to validate every data item I enter. When a patient is unstable, when the 
vital signs differ from one moment to the next, you’re constantly typing your code … it 
drives you crazy. So I just scribble it all down on a little paper and fill in some of these data 
afterward. You have to reset the time when you do that, because you’re feeding data in 
retrospectively.“ He goes further and gets irritated by the fact that he has to open different 



 

windows to find information he needs.”  (Berg 1997, p. 423)  

 
What can be seen from this short ethnography is that “Nurse John” does not only enter the 
patient data into the computer system as is planned by design and management, he also 
considers the intensity and rhythm of the work. Sometimes, when the work is a mess, he just 
scribbles the values on paper, and later when the flow of work is not that intensive, he enters the 
data into the computer system. However, his doing is not according to the designed plan for the 
job and for the handling of the computer, because the program does not permit delayed entering 
of data. But “Nurse John” knew how to handle that. By manipulating the time of the computer 
system he is able to enter the data afterwards, when he finds it fitting to the rhythm of the job. 
So doing, he performs his job as it is planned, and also takes care of the inflexibility of the 
computer system, with the result that his “working around” activity is not visible in the end. A 
retrospective look at the documentation of the work will not show what was done, only what 
was planned to be done. He has done the work, but also made it invisible. To paraphrase 
David Wellman, a sociologist of labor (Suchman 1995), it can be said that this is the way “one 
of the best kept secrets” is produced, namely “how people work.” 

Discussion 

ANT has taken the initiative to a refreshing discussion of the role of artifact in human activity. 
That artifacts are so “full of life” is a statement that many now seem ready to accept, even if 
one, like we, does not find the central tenet of ANT, the symmetrical relations between humans 
and nonhumans, acceptable, except in very special situations. It can be said that humans use 
artifacts in accomplishing their activities. But such a description is not really fair to the artifacts. 
In reality, artifacts are not external to humans, because humans owe what they are capable of to 
artifacts, at least in part. This is what Berg and people within ANT mean when talking about 
“the whole hybrid”. A human without paper and pencil or computer devices is another thinking 
and working human that the one that has access to and capability to use these artifacts. Used 
tools are not external to the humans using them. Artifacts mediate a human to other humans and 
other artifacts, and, besides, they mediate the past into the future. Through artifacts, other 
places, other times, other non-present humans may come to support us. This is the reason, we 
believe, for Latour-expressions like the following: “In delegation (…) an action, long past, of an 
actor, long disappeared, is still active here, today, on me. I live in the midst of technical 
delegates, I am folded into nonhumans.” (Latour 1999, p. 189) This is also the reason why we 
find that things are still a riddle, an interesting riddle worth a further quest. Although not the 
quest we investigate in this paper. 

The two cases in this paper have an interesting difference that probably influence the 
way they are talked about and the claims being made. The first case about ‘calculating the fluid 
balance’ can be said to be designed from an action/operation level (Leontiev 1983, Enegström 
and Escalante 1996). The nurse is supposed to do her tasks according to a predefined plan 
designed into the tools and electronic record system. This is even more clearly visible in the 
‘Nurse John’ example where one sees how the system demands specific tasks of a typically 
operational kind. If things run smoothly and the user is able to keep up with the demands of the 
tools and computer system, everything seems to be symmetrical: “the nurses read the millimeters 
of urine from urine containers, estimate the amount of millimeters drunk, check whether the 



 

catheters are running properly, and change catheters or perfusors when necessary. They check 
whether these numbers indeed indicate the amount of fluid produced or infused since the last 
reading” (Berg 1999, p. 379). The whole activity runs according to the action/operation design 
of the situation and the actors exercise the same amount of control. When looking at the “Nurse 
John” example to see what happens when the user cannot keep up with the demands from the 
computer system an interesting shift of control becomes visible. The nurse needs to temporarily 
overrule the demands from the computer system by inventing an alternative practice in order to 
get the work done. The nurse puts the computer out of play and creates a broader space for his 
actions where he can operate with less restriction. 

In the second case about ‘adjusting the dry weight’ the design of the work has other 
origins. Here is the situation already from the very beginning designed to let the nurse operate in 
a rather unrestricted way. The tools she needs for the accomplishment of the activity are not 
demanding operational tasks from her in the same way as in the “Nurse John” example. The 
work is designed from an activity/action point of view that implies a need for adaptive decision 
making instead of following predefined operation-level work routines. For us is it obvious that 
the nurse is in control of the situation and is the one who keeps “the whole thing” together. The 
issue of a symmetrical distribution of control is never a topic. 

When comparing our conclusions from the two cases (and there might be a need to 
study more cases) it seems like situations originating from an operational design perspective can 
at a first glance appear to be symmetrical in the distribution of control. This possibly misleading 
conclusion can be strengthening further if one is not careful with the kind of data one is 
analyzing. A summarized and general description of work easily get the form of describing 
practice when it runs according to a kind of best practice. Our presentation of different 
examples in this paper suggests that other conclusions are to be made when looking at a 
particular work practice as it unfolds in real time. So, our current position is that when looking 
at a work practice and considering the whole activity (“the whole hybrid”) the symmetry of 
control is hard to identify. If you on the other hand take a step back and make a more abstract 
and general description of an activity, something that looks like symmetry of control between 
humans and nonhumans might become visible. We do not say this abstraction is necessarily 
wrong, but what are important to keep in mind are what claims one makes and what the 
resulting analysis should be used for. If one’s ambition is to influence some future design, then 
the latter description might not be that useful. The conclusions are then originating from a general 
view of a work practice that do not exist. 

Let us go back to Latour and his discussion of Aramis. Regarding how “control” and 
“delegation” is enacted, he says: “it is really a matter of defining the human (anthropos) form 
(morphos) of a nonhuman, and deciding the limits of its freedom” (ibid., p. 62). What he says 
here is, we believe, that we have to find out how to design an artifact so that the nonhumans, 
within certain limits of freedom, can replace humans. In order to do that we have to find out the 
“human (anthropos) form”, i.e. how people work (we need ethnography!). The nurse John 
exemple has shown us that this is much easier to say than to do.  

Conclusion 

Our main conclusion is that the symmetry principle of Actor-Network theory does not hold true 
in our cases; on an operational level humans and nonhumans may be able to replace each other, 



 

but in work  practices they do not. The second conclusion is methodological, namely that the 
level of description of the cases are decisive for what you may find out. 
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