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ABSTRACT

The paper systematically explores the social dimension of external
interruptions of human activities. Interruptions and interruption
handling are key issues in human-computer interaction (HCI) and
computer-supported cooperative work (CSCW) research.
However, existing research has almost exclusively dealt with
effects of interruptions on individual tasks. In this paper we call
for expanding the scope of analysis by including the effect of
interruptions on the social context. We identify four facets of the
social “ripple effect” of interruptions: location, communication,
collaboration, and interpersonal relation. We discuss the
advantages of extending the notion of interruptions and its
implications for future research.

Categories and Subject Descriptors

H.5.3 [Information Presentation and Interfaces]: Group and
Organization Interfaces — collaborative computing, computer-
supported cooperative work, synchronous interaction, theory and
models.

General Terms
Design, Experimentation, Human Factors.

Keywords
Interruptions, interrupter, interruptee, social context, location,
communication, collaboration, interpersonal relation.

1. INTRODUCTION

Modern communication technologies prompt task interruptions:
for instance, e-mail clients may provide interruptions throughout
the day when notifying about incoming messages [48]. As a
consequence, knowledge work often takes place in work settings
characterized by frequent interruptions [24, 36, 57, 61]. The
problem is aggravated by the fact that the work of the knowledge
worker consists, to a large degree, of tasks that involve high
cognitive load and are therefore vulnerable for interruptions [6].

Interruptions are likely to continue to be a popular object of
CSCW studies in the years to come. Despite a relatively strong
history of research on the issue, dealing with interruptions

Permission to make digital or hard copies of all or part of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that
copies bear this notice and the full citation on the first page. To copy
otherwise, or republish, to post on servers or to redistribute to lists,
requires prior specific permission and/or a fee.

GROUP 07, November 4—7, 2007, Sanibel Island, Florida, USA.
Copyright 2007 ACM 978-1-59593-845-9/07/0011...$5.00.

399

remains a problem that still awaits effective and reliable solutions.
In our view, a necessary condition for further progress is
developing a deeper, more comprehensive understanding of
interruptions that would take into account the actual complexity
of the phenomena. Current studies of interruptions are mostly
dealing with the effect of interruptions on individual work. There
are examples of studies, in which the scope has been expanded,
for instance, by including into analysis those individuals who are
responsible for interruptions [51, 69], but most studies only deal
with individual tasks directly affected by an interruption, and
often focus on a single technology or feature [19, 24].

In this paper we provide arguments that a narrow focus on
individual tasks and individual users is an obstacle to further
research. An adequate understanding and support of interruptions
requires placing the phenomena into a broader context. Without
taking into account a broader social context, interruptions cannot
be even judged as negative or positive [13, 36, 46, 52, 54, 68, 71].
Furthermore, without taking into account the social dimension of
interruptions we cannot understand the reasons why people react
to interruptions in a certain way and how they use different
interruption handling strategies under different circumstances.

The rest of the paper is organized as follows. The next section
provides an overview and discussion of existing studies of
interruptions in HCI and CSCW. The section concludes that an
important next step in interruption research would be to widen the
scope of analysis and include collective and organizational factors
in order to complement the partial picture created by prior studies.
The third section presents and illustrates four facets of the “ripple
effect” of interruptions, that is, the effect that transcends the
immediate impact of an interruption on the individual’s task at
hand. The facets of the “ripple effect” are described through the
notions of location, communication, collaboration, and
interpersonal relation. The fourth section reflects on the
implication of the notions of the social dimension of interruptions
— and the identified facets of the “ripple effect” -- for HCI and
CSCW research. The fifth section discusses the limitations of
existing technologies. Finally, the sixth section concludes the
paper with a summary and reflections on the prospects for future
research.

2. STUDIES OF INTERRUPTIONS: AN
OVERVIEW

In this section we present an attempt to categorize previously
conducted HCI and CSCW research on interruptions and
interruption handling according to the foci of the studies, namely:
(1) research concerning the effects of interruptions on the
individual, (2) research concerning the ways to stop disruptive
interruptions from occurring, and (3) research concerning the



ways to limit the damage caused by interruptions. Some studies
appear in several categories due to the fact that they touch upon
several aspects of interruptions at the same time.

2.1 The Effect of Interruptions on Individual
Activities

Most studies found interruptions to be intrusive and having
almost exclusively negative effects [13, 46, 54, 68]. Interruptions
are generally characterized as corporate time-wasters that we need
to deal with. They have also been blamed for affecting our mental
state negatively [8, 71]. Some studies, however, describe a more
complex picture and suggest that some effects of interruptions are
not necessarily negative [52, 71].

For instance, positive effects of interruptions were found by
Speier et al. [59, 60] and Bailey et al. [7, 8]. O’Conaill and
Frohlich [52], who conducted a study of work practices of
information workers using the shadowing observation technique,
found the recipients of interruptions to experience some benefits
from the interruptions in 64 percent of the cases.

Other researchers also reported a mixed effect of interruptions on
task performance. The results of a series of experiments conducted
by Burmistrov and Leonova [14] suggest that interruptions
facilitate individual performance in case of simple tasks, but
inhibit performance in case of complex tasks. McCrickard et al.
[50] also observed both negative and positive effects of
interruptions. Examples of positive effects included awareness of
peripheral information, access to instantaneous communication,
and fast availability of important information. This ambivalent
characteristic of interruptions is the reason why the attitudes
towards them are characterized by a tension between avoidance
and appreciation [36].

Existing research provides ample evidence that interruptions are
common in modern workplaces. In organizations workers spend a
considerable amount of time having short conversations [36, 53,
70], many of which -- up to 90 percent — are not planned [70].
This suggests that these conversations may imply interruptions for
at least one of the involved parties [57]. O’Conaill and Frohlich
[52] found that mobile professionals usually act in environments
characterized by constant interruptions, where approximately 10
minutes in every hour are spent on being engaged in activities
initiated by an interruption. Gonzalez and Mark [31] found that
their subjects (analysts, managers and software developers) on
average were able to focus on a task for about three minutes
before switching to another task. Sproull et al. [62] found that 80
percent of the daily work of managers was spent in short
interactions and that their activities were interrupted 21 percent of
the time.

According to Cutrell et al. [20], one of the factors that determine
the potential damage of an interruption is timing. Most damage is
caused when interruptions occur during the evaluation phase of a
task. Such interruptions result in longer completion times
compared to interruptions that occur during other phases of work.
Another aspect that affected the disruptive effect of an
interruption was the relevance of an interruption to the current
task. Interruptions, which were irrelevant to the current task,
caused more disruption and longer resumption time than
interruptions that were relevant to the task at hand. Similar results
concerning the consequences of interruptions were found in other
studies, as well [2, 7, 12, 22, 59].
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2.2 Preventing Disruptive Interruptions from

Occurring

Since interruptions are often disruptive, a natural strategy of
dealing with them would be to simply stop them from happening.
The most obvious way to avoid being interrupted is to make
people aware that we do not want to be disturbed. In the physical
office this can be achieved quite easily, for example when we
arrange the spatial layout of stacks of books and papers as an
attempt to create a “wall” behind which we can work in peace and
quiet [10] or when we keep our office doors closed [40].
Lightweight techniques of this kind are much more difficult to
employ when it comes to computer-mediated interruptions. In
computer-mediated communication availability is typically
understood as a binary, “yes or no” state [44]. Some studies [42,
43] question this understanding. Instead, they suggest that people
want to be constantly available -- but not for all sorts of
communication. This statement leads to the concept of availability
management, a concept defined as ‘the ways in which a person
signals to other persons in the surroundings (including also online
contacts) if he/she is open to communication or not’ [33].

According to Harr and Wiberg [33], there are two approaches for
managing one’s availability, the explicit approach and the implicit
approach. By explicit availability management they refer to design
of different kinds of technical support that consider availability as
presence and enable wusers to toggle between diverse
availability/presence profiles or modes, as in early versions of
ICQ (users made explicit switches between diverse modes of
status, ‘away’ or ‘occupied’). There have also been some attempts
to deal with availability through implicit means and two
approaches can be identified, the strategy of automated
calculation and the use of different kinds of office shares, i.e.
technologies that connect several distributed offices together
through some or several kinds of media.

Automated calculation is a strategy based upon automated
information gathering from diverse input sensors, such as speech
detectors (e.g., [27, 28, 29, 37]), or combinations of diverse
sensors, such as sound and motion detectors (e.g., [9]).
Employing this strategy has resulted in a number of examples of
computer-based techniques that supervise the mouse and
keyboard activity of the individual as an indicator of whether or
not the individual is present in a certain setting. This information
is then converted into a signal for others to act upon, such as icons
with different colors and shapes [32, 67], or sounds [18, 32, 45].

The second strategy, the use of “office shares”, employs various
types of video glimpses [64], video snapshots [26, 38, 41], or
Media spaces, [1, 11, 15, 30, 34, 47, 56]. These office shares
enable individuals to verify the availability of others based upon
the information presented through glimpses, snapshots, or
audio/video transmissions.

Since the work of individuals, groups and organizations might
benefit from some interruptions, while being disrupted by others,
there have been attempts to develop different kinds of filtering
systems [e.g. 9, 27, 28, 29] and explore more fine-grained
availability management techniques [33]. As a whole, this line of
research indicates that most people prefer taking the trouble of
dealing with interruptions to shutting down completely from
external interruptions and thus running the risk of missing
valuable information.



2.3 Making Interruptions Less Harmful

If individuals cannot shield themselves from interruptions, for
instance, because they are concerned about missing valuable
information, an alternative way to deal with interruptions could be
trying to decrease the damage caused by interruptions that do
occur. In section 2.1 we mentioned some studies investigating the
disruptive effects of interruptions. These studies suggest certain
strategies of making interruptions less harmful, such as managing
the timing of an interruption or only allowing interruptions, which
are relevant to the task at hand. For example, if sufficient
awareness information is provided, the timing of interruptions
could be adjusted to decrease the disruptive effect of an
interruption [2, 22].

Other strategies for minimizing the damage caused by
interruptions include using different communication channels or
modal outputs. For example, interruptions can be made less
disruptive by using different modalities such as heat, smell,
sound, vibrations and light [5] to minimize interference between
perceptual and cognitive processes involved in interruption
handling and task performance.

An example of technology specifically designed to make
interruptions less disruptive is The Negotiator system developed
by Wiberg and Whittaker [69]. The system supports the user in
handling interruptions that have already attracted attention of the
individual; it aims to make interruption handling less cognitively
demanding. Among other things The Negotiator allowed the
receiver of an incoming call to negotiate with the sender an
appropriate time for interaction if the received cannot take care of
the interruption at the moment of the call. This way of dealing
with interruptions does not stop them from occurring. In fact, it
might increase the number of interruptions for the individual, but
could make them less disruptive. The system makes it possible for
the individual to decide upon the time when he or she wants to
handle an interruption, and thus brings to synchronous
communication some advantages of asynchronous media [52, 55]

Another way to cope with the disruptive effect of interruptions is
to shorten the resumption lag, that is, the time needed to collect
one’s thoughts and resume working on a task when the
interruption is over [3]. Altman and Trafton [3] examined the role
of external cues associated with the interrupted task. It was found
that providing cues that are available to the individual just before
an interruption can help increase his or her performance
immediately after the interruption. In a similar vein, Czerwinski et
al. [23] found a navigable video log of the computer screen to be
beneficial for resumption of a previous task after a longer period
of time. However, reviewing those logs demands time from the
user, which somewhat undermines the usefulness of the logs,
since time is a scarce resource for many information workers [24].

2.4 The Need for Expanding the Scope of
Analysis

The previous research, discussed above, indicates that when
dealing with interruptions people face three fundamental
dilemmas. If workers make themselves unavailable for
interruptions they may be able to more fully focus on their current
tasks, but by doing so they also increase the probability of missing
important news. If workers provide ample information about the
current status of their activities they may help others to select an
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optimal time for an interruption, but by doing so they also may
jeopardize their privacy. If workers postpone dealing with an
interruption to a more convenient time they could pay more
attention to the task at hand, but by doing so they also engender
one more thing to take care of in the future.

There are no simple universal solutions to these dilemmas. In each
particular case individuals need to find optimal tradeoffs between
seclusion and availability, openness and privacy, and direct or
delayed handling of an interruption. Finding optimal interruption
handling strategies is anything but trivial. Unfortunately, existing
research does not provide much insight on how people select
specific strategies depending on the specific context. Most prior
studies of interruptions are laboratory experiments conducted in
artificial controlled environments (e.g., [2, 3, 5, 8, 14, 19, 71]).
Not all interruption research is based on controlled experiments; a
number of papers report studies conducted in real work
environments (e.g., [36, 57, 63]). However, studies of the latter
type are relatively rare.

As a result, most studies — even those conducted in everyday
settings — focus on individual behavior and attitudes towards
interruptions [2, 3, 5, 14, 24, 25, 35, 57], while somewhat
underplaying the importance of the social context, in which
individuals, as members of teams, groups or organizations, suffer
or benefit from interruptions.

The implications of explicitly or implicitly adopting the positivist
paradigm in studies of groups and teams — and especially the way
it promotes laboratory experiments as a “golden standard” of
research — have been discussed elsewhere. For instance, Shea and
Guzzo [58] argue that laboratory experiment is a less suitable
method for studying team performance because it oversimplifies
the natural contexts of teamwork.

We believe an important next step in studying interruptions is to
widen the scope of analysis and include the social context in
interruption research. The social dimension of interruptions
should become a key issue in interruption research because it can
help: (a) understand the role interruptions play in work practices,
(b) understand the strategies used by collaborating individuals to
initiate and handle interruptions in concrete contexts, and (c)
identify the prospects for technological support of people and
organizations in managing interruptions as a part of their everyday
work.

3. BEYOND INTERRUPTIONS OF

INDIVIDUAL TASKS

As repeatedly emphasized throughout this paper, the focus of
existing studies of interruptions has been predominantly on
individual tasks. An interruption as an event is typically described
in such studies by identifying the following aspects:

(a) An Actor carrying out Task A,

(b) An external Interruption: an external event that
causes a disruption of the process of completing Task A,

(c) A reaction of the Actor to the Interruption,

(d) A resumption of Task A (optional, since
interruptions may result in the abandonment of Task A).

! Similar claims have been made by Arrow et al. [4] and

Kaptelinin and Harr [39].



However, this analytical framework, which does not include the
social context, in which the event is taking place, is not sufficient.
In the rest of this section we will identify a number of facets
comprising the social dimension of interruptions. This is a
preliminary exploration, and our aim is not to provide a definitive
and comprehensive description of the social context. Our
ambition is more modest: we propose a first draft of a conceptual
map of the problem; a map that is expected to be further
elaborated and revised in future research.

In the following sections we identify four different facets, or
“dimensions”, along which an interruption can have effects
beyond particular tasks directly affected by the interruption.

The discussion below is only related to cases where another
person causes an external disruption of a person’s task. The cases
of internal interruptions (or “self-interruptions”), such as cases
when we suddenly remember that we have to do something and
then switch to another task, as well as cases of “impersonal”
interruptions, such as those caused by fire alarms or earthquakes,
are outside the scope of our analysis. Furthermore, we do not
consider the positive effects of interruptions, limiting our focus to
negative effects. This leads us to the following definition of an
external interruption: an external event that causes a disruption of
the process of completing a task.”

3.1 Interpersonal Relation

When one person interrupts another, the interruption event takes
place within the context of an interpersonal relation between the
one who initiates the interruption (the interrupter) and the one
who is interrupted (the interruptee). The event is, at least partly,
determined by the past history of the relation, and, in turn, the
event may influence the way that the relation is going to develop
in the future (see Figure 1). For instance, the interruptee may feel
obligated to return a favor received in the past and because of that
may endanger his or her current task by positively responding to

an interrupter’s request. .
Time

<«4— Present

Figure 1. An interruption in the “historical” context of an
interpersonal relation

In general, the interrupter and the interruptee have different
agendas and priorities, and their choice of strategies is likely to be
determined by anticipated costs and benefits of available options.
The interrupter has to assess the situation and make a decision
about whether or not he or she can or should interrupt. If the
interrupter decides not to interrupt, then a number of further
decisions should be made, such as deciding to make an attempt
later on and, probably, creating a reminder.

2 Defining tasks is a separate issue, which is beyond the scope of
this paper; one way to deal with it is to let the subjects define
what their tasks are, cf. [24].
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Other social factors such as power relations, work roles or
friendship might also affect the behavior of both the interruptee
and the interrupter. For instance, it is reasonable to believe that an
interruptee is more inclined to accept an interruption from
someone positioned higher up in the organizational hierarchy.

Therefore, most interruptions can be properly described as an
unfolding interaction between two (or more) parties, in which
they mutually ascertain each other’s positions, establish priorities,
assess available options, and negotiate a range of issues. For
instance, the interaction between the interrupter and the
interruptee can take the form of availability negotiation [69].
Other issues negotiated by the interrupter and interruptee can
include the relative urgency of their respective tasks, local norms
and rules, the impact of the outcome of the interruption on the
interpersonal relation between the actors, and so forth.

3.2 Location

Even if an interruption is specifically directed at one person, it can
also have an effect on other persons that happen to be at the same
location. For instance, in certain settings, such as the theater, it is
not uncommon to ask people in the audience to switch off their
mobile phones. The main concern here is not about potential call
receivers but rather about other people attending the performance,
as well as the actors, who can be affected by the ring signals.
Therefore, an interruption of one person may result in
interruptions, often unintended, of other people, which we call
“collateral disruptions” (see Figure 2).

¢ ' """"""""""""""" >

Figure 2. Collateral disruption

Figure 2 shows a collateral disruption, where the interaction
between Actor D (the interrupter) and Actor B (the intended
interruptee) also influences two other actors (Actor A and C).
Actor A is disturbed by the actions of the interrupter (such as the
ring signal), while Actor C is affected by the response of Actor B
to the interruption (such as talking on the phone with Actor D).

A specific case of collateral disruptions is “traffic jam”. This
notion refers to various situations where people wait for their turn
to be served or have to follow one after another through a limited
“passageway” and where failing to keep moving will make other
people stop. Examples of such situations include all kinds of
lines, such as lines to the cashier in a grocery store or at an ATM
(see Figure 3). “Traffic jam” is a version of collateral disruption
where people can be affected not necessarily by actions of an
intended interruptee but also by his or her inaction, the failure to
keep going to avoid a bottleneck.
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Figure 3. Traffic jam
3.3 Communication
Interrupted tasks carried out by individuals often include
interaction with other people. Let us consider a general case of
synchronous communication, where a person is involved in casual
or serious conversation with other people. If the person is
interrupted, the communication process often “freezes” — the
others may need to wait until the interruptee is back. Figure 4
shows that sort of situation. Two actors (B and C) carry out a task
through  synchronous communication, either face-to-face
communication or telecommunication. When Actor B deals with

an interruption caused by Actor A (the interrupter), Actor C has to
wait until Actor B is back.

)

Figure 4. Freezing
3.4 Collaboration

The tasks carried out by interruptees can be — and typically are -
sub-tasks within collective activities, that 1is, activities
collaboratively carried out by a group of people. When an
individual’s task is interrupted, the overarching collective activity
is likely to be interrupted, as well. In some cases interruptions of
collective activities are immediately obvious. For instance, when a
card game player has to attend an urgent matter, other players may
have to wait until he or she is back. This case is similar to
“Freezing”, shown in Figure 4.

In other cases the impact of individual task interruptions on
collective activities can be less obvious and immediate, such as a
deadline missed because a person had been “too busy with other
things”. Two examples of such cases are presented in Figure 5 and
Figure 6. Figure 5 shows actors B and C, who collaboratively take
care of a group task (GT), carried out within a collective activity
(CA). If Actor A interrupts Actor B, then Actor C may need to
cover for Actor B while Actor B is not involved in carrying out
the task.

Figure 5. Cover for me
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The type of interruptions of collective activities that we dub
“Dropping the ball” is shown in Figure 6. Actors B and C take
part in a collective activity through their contributions to the
activity. They may not even communicate with each other
directly, but Actor C may critically depend on the content, quality,
and timeliness of the outcomes of the work done by Actor B.
Therefore, when Actor B is interrupted by Actor A, it may cause a
disruption of the collective activity and thus create an interruption
for Actor C. Alternatively, an interruption of Actor B may cause a
general disruption of the collective activity and Actor C can be
affected even if he or she is not directly influenced by the
outcomes of tasks carried out by Actor B.

Figure 6. Dropping the ball

Finally, in some cases interruptions of individual tasks may have
no tangible impact on a collective activity. Therefore, the
relationship between interruptions of individual and collective
activities is not straightforward. We believe a proper
understanding of interruptions should combine analysis at the
level of individual tasks with analysis at the level of collective
activities.

The analysis above, however sketchy and straightforward, has a
number of implications for the issues mentioned in the beginning
of this paper, namely, understanding the effects of interruptions,
the strategies used to manage interruptions, and the prospects for
technological support. The analysis indicates that when dealing
with these issues a focus on the individual task directly affected
by an interruption is not sufficient: various ripple effects should
be taken into consideration. We preliminary identify four types of
ripple effects,”:

e  “Collateral disruptions” (an effect of the interruption in
question on people in the same location),

e  “Freezing” (the effect of the interruption on
synchronous communication between the interruptee
and other people),

e  “Dropping the ball” (remote consequences of the
interruption on other people who depend on the
outcomes of interruptee’s efforts within certain
collaboration), and

e  Various effects of the interruption on the interpersonal
relation between the interrupter and the interruptee.

4. IMPLICATIONS FOR RESEARCH

The logical analysis of the social dimension of interruptions in the
previous section produced a number of descriptive categories.
They provide a basis for describing objective consequences of
interruptions, that 1is, consequences that can materialize



irrespective of whether or not people who handle interruptions are
affected by them.

Therefore, the relevance of these categories to research of how
people handle interruptions is not obvious. Are the identified
categories only meaningful for an external observer or do they
also affect the actual behavior of people who initiate or handle
interruptions? In our view, this is a question that can be answered
through empirical research.

In this section we argue that the aspects of the social dimension of
interruptions discussed above do provide guidance in studies of
interruptions. We will focus on two issues. First, we will discuss
how the facets of the social dimension of interruptions can be
used in generating hypotheses about the mechanisms of decision
making in interruption handling. Second, we will discuss the
implications of our analysis for developing research methodology
suitable for studies of interruptions.

4.1 Understanding Interruption Handling
Earlier in this paper we identified several facets, or “dimensions”,
of the social context, along which interruptions of an individual’s
task may result in remote consequences transcending the effect on
that particular task. Here we go a step further and make an
assumption that people actually take into account the ripple effect
of interruptions when making decisions about how to handle a
particular interruption. Of course, we cannot claim that this
assumption is correct (and, if yes, to what extent). What we claim
is that the assumption can be assessed empirically. The typology
of ripple affects proposed above provides a basis for formulating
concrete hypotheses that can be tested in empirical studies. For
instance, concrete studies can inquire how exactly interruption
handling strategies depend on the relationship between the
interrupter and interruptee; the presence of other people in the
same location as the interruptee; the type of communication
activities the interruptee is involved in at the moment of
interruption; and the nature of collaborative activities in which the
interruptee and/or the interrupter are taking part.

We believe that it is not sufficient to focus on isolated facets of
the social dimension of interruptions. In real life-settings there is
an interaction between interruption effects categorized in terms of
location, communication, collaboration, and social relation; and
they all interact with the interruption of the task at hand. In our
view, studies of various interactions between “main” interruption
effects can help reveal the whole picture of how/if task
interruption and various ripple effects are comprehended by
people and influence their strategies of handling interruptions.
Research of that kind seems to be rather complicated and the
taxonomy of ripple effects proposed in this paper appears to do
little to reduce the complexity. However, the taxonomy does
constrain the way that context can be treated. By identifying the
four facets of the social dimension of interruptions it renders
context complex but — hopefully — more manageable. There is a
possibility that, if through extensive research, a coherent
understanding of the context can eventually be achieved. A vague,
unconstrained notion of context does not seem to have any
chances at all.

4.2 Searching for Appropriate Research

Strategies
Extending the focus of research from the direct effect of an
interruption on the task at hand to the social context in which the

interruption is taking place is associated with major challenges for
research methodology. First of all, the possibilities to investigate
social context by using the traditional methodology of controlled
experiments are severely limited. An isolated task can be
meaningfully modeled and studied in a controlled laboratory-type
setting. However, an understanding of an interruption event in the
context of an interpersonal relation between the interrupter and
interruptee can only be achieved by taking into account the past
and the potential future of the relation. The context of a
relationship extends far beyond the time span of an interruption
event, which makes it difficult, if possible at all, to model in a
laboratory. Similar arguments apply to other facets of the social
dimension of interruptions. Of course, one can create artificial
conditions simulating various situations of collocation,
communication, and collaboration. However, empirical data
collected in such studies can be very different from what can be
found in formally identical situations but taking place in real life
contexts. For instance, when struggling to meet a real deadline
(and facing real consequences for failing to do so) people may be
much less inclined to get distracted from their tasks.

Another methodological challenge is the need to overcome the
limitations of observational data. Observations can provide data
on what people do during interruption handling. Observational
data can also be a valuable source of evidence about the location,
in which distracting events are taking place. But observations do
not tell much about the social relation between the actors. Even
though the observer can make an informed guess about the nature
of a relationship, the guess may be wrong, since it does not take
into account the past and the anticipated future, which are not
directly observable. Communication can be fruitfully studied
through observations if it is a face-to-face communication.
Telecommunication is less amenable to an observational inquiry:
just imagine observing a person who is talking on the phone and
is intently listening during most of the conversation.

Therefore, research has to complement observational data with
data obtained from the subjects. However, the usefulness of
traditional interviews or diary studies is rather limited. Interviews
that are heavily relying on subjects’ memory may fail to reveal
enough detail about interruption handling events, since the details
may be quickly forgotten. Traditional diary studies [e.g. 24], in
our view, do have a potential for exploring the social dimension
of interruptions, but they are associated with massive interruptions
caused by the need to make records in a diary. A version of diary
studies, called elicitation studies [16], in which media captured by
participants is used as a prompt for discussion in interviews, seem
to be a promising alternative to more traditional methods.
However, much still needs to be done to develop research
methodology appropriate for studies of the social dimension of
external interruptions.

5. IMPLICATIONS AND CHALLENGES
FOR DESIGN

The main focus of this paper is on understanding interruptions in
technology-rich environments, not design of technologies
supporting interruption handling. However, the concepts
introduced in the analysis above also have implications for design,
even though these implications are rather indirect and tentative.

Undoubtedly, a number of existing technological solutions have
been influenced, implicitly or explicitly, by concerns about the



social context of interruptions. General-purpose communication
tools, such as mobile phones and IM systems, provide the user
with a variety of features for managing interruption handling
depending on the context. The ease of switching to the “silent
mode” or the “airplane mode” — intended to prevent collateral
disruptions — has become a selling point for mobile phones.
However, the usefulness of the feature critically depends on the
ability of the user to remember to switch the phone to an
appropriate mode.

More sophisticated technologies supporting interruption
management are based on providing awareness clues for potential
interrupters. Awareness support systems can, in principle, help
avoid collateral disruptions and other types of “the ripple effect”
of interruptions. However, so far this type of support has been
rather limited. The main focus of design explorations has been on
directly measurable parameters of individual activities. Such
parameters are not reliable indicators of the social context. For
instance, high keyboard/mouse activity may be an indicator of
editing an important document, discussing an urgent issue over
email or IM, or playing a computer game. As a result, existing
systems, including experimental prototypes, rarely help assess the
impact of an intended interruption on other people than their
direct “targets”. Further empirical studies systematically
investigating the types of information about the social context that
people actually take into account when initiating and handling
interruptions can formulate more specific requirements to
technologies supporting interruption handling. The concepts
introduced in this paper, as well as future studies addressing the
issues discussed above, may inform the search for more advanced
technological solutions.

6. CONCLUSIONS

The starting point of our analysis is what we consider to be a
shortcoming of previous research on interruptions. As our review
of the previously conducted research indicates, the issue of
interruptions has been almost exclusively addressed in
experimental studies of individual activities. We claim that there
is a need to extend the scope of analysis of interruptions to
include not only individual tasks that are directly interrupted, but
also less direct consequences of interruptions. The main
conclusions of the discussion in the paper can be summarized as
follows.

The “ripple effect” of interruptions. First, we identify four types
of the “ripple effect” of interruptions that add to the effect on a
directly interrupted individual task. While the impact of an
interruption on the individual task at hand is undeniably of key
importance, interruptions typically do not stop there. Interruptions
of individual tasks may also cause “collateral disruptions”
affecting people who happen to be in the same location as the
interruptee. If the interruptee is engaged in communication,
especially synchronous communication, an interruption can cause
“freezing” of the unfolding process of communication. In
addition, interruptions can cause the interruptee taking part in a
collective activity to “drop the ball” and, thus, result in a
disruption of collaboration. Finally, interruptions caused by other
people always take place in the context of the social relation
between the interrupter and the interruptee.

We do not claim that our analysis of the types of “ripple effects”
of interruptions is either complete or sufficiently detailed.
Undoubtedly, several other aspects of the social and
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organizational context affect interruptions and the strategies for
dealing with them. Such aspects may include organizational
culture, conventions, power relations, and so forth. The purpose
of this paper is to present a preliminary exploration that can be
further developed or revised in further research. However, even
this preliminary analysis has at least two implications for studies
of interruptions.

Are Ripple Effects Anticipated? The analysis above indicates that
interruptions of individual tasks may cause ripple effects that can
manifest themselves to an external observer. But do they influence
the actual behavior of the interrupter and interruptee? Is their
decision-making when initiating or handling an interruption
affected by the anticipated ripple effects of an interruption? We
believe this is an empirical question. Empirical studies of the
actual strategies used by interrupters and interruptees appear to be
the only way to find out how (and if) people are affected by
anticipated ripple effects. What we claim here is that anticipated
ripple effects may influence how people initiate or handle
interruptions, and thus, taking them into account can help explain
why certain people choose certain strategies.

Toward an Appropriate Research Methodology. When widening
the focus from individual tasks to the social context of
interruptions, we have to adapt new research methodologies.
Arranging collective activities is not easily done in laboratory
settings and transferring similar contextual factors from a work
setting to an experimental setting is virtually impossible. This
requires the researcher to conduct much more research in real life
settings. As already mentioned, media elicitation and the feedback
approach in diary studies appear especially promising, since they
support the need for situated annotations of events that is vital for
capturing the social dimension of interruptions and interruption
handling.

When it comes to future work our next step is to empirically
ground the importance of expanding the focus of analysis.

Toward Advanced Technological Support for Interruption
Handling. Our analysis of existing technologies that have been
developed to support collaboration and, in particular, interruption
handling, indicates that designers have already been trying to take
into account the ripple effect of interruptions. However, so far
these attempts have not been based on a systematic analysis of the
whole set of factors that influence the effect of interruptions. We
think the preliminary “conceptual map” of the social context of
interruptions proposed in this paper can be used as a simple but
useful analytical tool that can help address interruptions taking
place in real-life settings in a more systematic way.
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