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ABSTRACT

Email consumes significant time and attention in the
workplace. We conducted an organizational survey to
understand how and why people attend to incoming email
messages. We examined people's ratings of message
importance and the actions they took on specific email
messages, based on message characteristics and
characteristics of receivers and senders. Respondents kept
half of their new messages in the inbox and replied to about
a third of them. They rated messages as important if they
were about work and required action. Importance, in turn,
had a modest impact on whether people replied to their
incoming messages and whether they saved them. The
results indicate that factors other than message importance
(e.g., their social nature) also determine how people handle
email. Overal, email usage reflects attentional differences
due both to personal propensities and to work demands and
relationships.
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INTRODUCTION

Email is by far the most popular form of computer-
mediated communication. Because it has been so widely
adopted for communication within organizations, people
are receiving an increasing amount of email on the job [8].
To inform the design of technology that may alleviate the
communication overload problem, we conducted an
empirical study to understand decision rules and strategies
people useto reply to, file, or delete email messages.

To help people deal with the deluge of communication,
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application designers have been developing more efficient
search engines [25], advanced interfaces for navigating
contacts [17], and interfaces designed around task
management [3]. In addition, researchers have attempted to
characterize and develop tools to combat unsolicited
commercial email (spam) [4, 20].

Most previous empirical research on email management
describes at a general level the functions email serves and
the problems associated with email overload. For example,
severa studies have focused on how people save their
email, what purposes it serves for them, and its importance
as atool for coordination in the workplace [6, 7, 12, 14, 21,
22,24, 26, 27].

In the current study, we build on this previous work by
looking carefully at the decision rules people use in dealing
with particular messages. Few previous studies have
examined, using behavioral data, how people choose to
reply to email messages or save or delete them. Analysis of
email-related behavior as a function of message and user
characteristics is important both for understanding this
communication technology and for the development of
automated tools to help people manage their email.

In the next section we review the previous literature on
email usage. We then present a model of the main functions
of email in current organizational contexts, and how these
functions relate to important characteristics of email
messages. In the remainder of the paper, we describe an
email survey in which participants input the characteristics
of new email messages in their inbox, and their actions on
those messages. We use regression techniques to model
message characteristics that influence recipients’ action on
an email message.

PREVIOUS WORK

Because email is one of the oldest uses of networked
computers and one of the most popular, social scientists
have long examined how people use it. Sproull and Kiesler
[21] provide a summary of much of the early work on the
social and organizational aspects of email. Here we will
focus on work about email and information management
strategies, as well as research dedicated to aleviating the
problem of “email overload.”



CHI 2005 | PAPERS: Email and Security

Email as a Task-Management Tool

As early as 1988, Sumner [22] examined how email was
being used in organizations, by interviewing and surveying
users at an organization with an electronic email system in
heavy use. She found that email was displacing previous
communication modalities and warned that access to
electronic mail systems might lead to information overload.

Mackay [14] observed that people used email in highly
diverse ways, and Whittaker and Sidner [27] extended this
work. They found that in addition to basic communication,
email was “overloaded” in the sense of being used for a
wide variety of tasks—communication, reminders, contact
management, task management, and information storage.

Ducheneaut and Bélotti [7] performed a study of email
usage in three organizations and found, as had previous
authors, that email was being used for a wide variety of
functions. In particular, they noted that people used emails
as reminders for things they had to do and for task
management more generally.

Individual Differences in Email Handling

Mackay [14] also noted that people fell into one of two
categories in handling their email: prioritizers or archivers.
Prioritizers managed messages as they came in, keeping
tight control of their inbox, whereas archivers archived
information for later use, making sure they did not miss
important messages.

Whittaker and Sidner [27] also examined how people
responded to the abundance of electronic mail they
received. According to them, people fell into one of three
categories, depending upon the strategy they used for
handling email: frequent filers constantly cleaned their
inbox, spring cleaners cleaned their inbox once every few
months, or no filers did not clean up their inbox and used
search tools to manage it. Research to identify and compare
different strategies for email management has continued.

Extending Whittaker and Sidner [27], Bélter [2] developed
a mathematical model using keystroke-level analysis to
examine the time necessary to use each organizational
strategy. Tyler and Tang in a recent interview study
identified several factors that may influence likelihood of
response [23]. These empirical studies were qualitative,
generaly based on 10 to 30 interviews. The current
research extends this work, using a larger sample and
dtatistically examining users decision rules. Although
Venolia et al. [24] used a large-sample quantitative survey
technique, their results represented peopl€e’s theories about
their email habits and not data on specific user behaviors
and actionsin email, as we present in our results below.

Technologies to Facilitate Email Handling

Implementation-oriented research has attempted to design
and deploy email systems that help people dea with the
deluge of email and better support the tasks email serves[3,
15, 17, 18]. Much of this work has focused on intelligently
categorizing messages and determining what is important to
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the user. For example, Bdlotti et al. [3] designed
TaskMaster, a system that supports the use of email
messages as task reminders. TaskMaster [3] allows users to
group their email specifically by its relationship to active
tasks. Malone et a. [15] experimented with the
‘Infformation Lens’ an intelligent information-sharing
system centered around informational aspects of content
important to users. Even though particular features of these
systems appear valuable, attempting to combine the
elements from them may increase the overload problem.

Machine learning and artificial intelligence techniques have
also been applied to the problem of email overload.
Intelligent agent-based systems have been created to extract
content information from email and create meaningful
summaries for users [1, 4]. Machine learning techniques
have been used to filter out “spam” [20]. Horvitz et al. [9]
have developed a system aimed at inferring the criticality of
messages and prioritizing email received. The goa of these
systemsisto facilitate dealing with large numbers of emails
in ashort amount of time.

None of the intelligent systems discussed here, save spam
filters, have been widely adopted. Although much of this
implementation research has collected quantitative data on
email usage, it typically involves small samples of users
and does not provide general models that contribute to our
understanding of users' actions with email.

Message Importance

It is plausible that the perceived importance of email
messages influences how quickly people respond to them,
whether they delete them or store or file them for later use.
However, studies have not examined what aspects of a
message influence a user’'s evaluation of its importance.
Systems such as [9], which prioritize messages based on
inferred importance, make assumptions as to what
congtitutes an important message. Currently there is little
evidence about the message characteristics that make a
message important. One of the goals of this paper is to
assess what makes an email message important and how
importance influences the way people act on the message.

Previous researchers as well as the designs of commercial
email systems, such as Outlook or Eudora, have assumed
that by including a priority field in email messages, users
can more effectively manage their email by attending to
important and critical messages first. However, email users
often ignore the priority field [27]. The problem with this
approach is that senders must assign priority to a message
manually, a tedious process. In addition, the priority field
reflects only the senders’ priorities, giving recipients little
reason to attend to it. An intelligent system that could
accurately infer the importance of a message to the receiver
should help users efficiently attend to critical messages. To
understand how a user evaluates the importance of a
message we looked to see which message characteristics
were associated with users’ assessment of the message's
importance.



CHI 2005 | PAPERS: Email and Security

A MODEL OF EMAIL ACTIVITIES

Based on our review of the literature, we developed a
conceptual model of the main purposes email serves in an
organizational context. The literature highlights four
distinct uses for email in organizational contexts. task and
project management, information exchange, scheduling,
and social communication. Each of these uses can be
associated with different message content types. The goal
here is to identify features of email messages that users are
likely to attend to in using email.

Project management, task delegation, and reminders

As Whittaker and Sidner [27] found, users often treat their
inbox as an external memory store, with messages in view
serving as reminders [3, 7]. Flores et al. [9] also highlight
the importance of task management in email. Because email
is used for task and project management, the following
message content types are likely to determine the
importance people attach to messages and the actions they
take on them: action requests, status updates, and meeting
and deadline reminders. Based on the previous research, we
predict that messages that request an action or provide a
reminder will be left in the inbox rather than filed or
deleted.

Information exchange, storage, and retrieval

Previous research also shows that the ability to archive
information is one of the primary reasons users save
messages [26, 27]. Email is often used to ask questions,
reguest a document or web link, or reply to requests, as well
as to conduct substantive discussion. People are likely to
store messages containing important information for later
retrieval. This informational use of email suggests that
infformation requests or responses will influence the
importance people attach to a message and the actions they
take on it. We predict that information requests and
responses will be less likely to be deleted by the user, and
more likely to be left in the inbox or filed.

Scheduling and planning

As Sumner [22] noted, email is often used for scheduling or
planning purposes. This could be to schedule a meeting,
event, informal occasion, etc. This purpose of email
suggests the following message content types are likely to
determine the importance people attach to messages and the
actions they take on them: meeting requests, and responses
to meeting requests. We predict that a high proportion of
email messages will be related to scheduling, and that these
messages will be more likely to receive a response.
However, some meeting-related messages become obsolete
after the meeting occurs, and so these messages are unlikely
to befiled.

Social communication

As email becomes increasingly integrated into
organizational life, people have come to expect
instantaneous delivery of and rapid response to email
communication. Though email communication is
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asynchronous, in many firms employees read and respond
to their email throughout the day, and exchanges can be
almost as rapid as one might expect from instant messaging
communication. In addition, people now use email to
communicate with family and friends as well as work
contacts. Thus socia content within a message may
increase likelihood of response.

By considering the different purposes that email serves in
an organization we identified six key message content
elements, adapted from the categories presented by [5, 9].
These are: action requests, status updates, reminders,
information requests and responses, scheduling requests
and responses, and socia content. In addition, we made
specific predictions about how these types of content should
relate to the actions taken on a message.

METHOD

There are several ways to build models of user behavior in
any domain. One is the machine learning approach, which
builds statistical models from records of users interaction
with their messages, e.g., Horvitz et a. [10]. Another
approach is statistical analysis of interviews or surveys. The
advantage of the first approach is that models are based on
observed behavior, and a great deal of data can be obtained
from each respondent, both cross-sectionally and over time.
The downside is that machine learning models are often
black boxes that provide little insight into the cognitive and
work processes that email supports. They might show, for
example, that a user saves messages from a certain sender,
but not why this sender is important. We chose to use a
survey approach to collect data on individuals' actions with
their email because the results provide us with general
models of human behavior and allow us to see, in human-
understandable terms, how work processes mediate
between message features (such as the number of
addressees on a message) and the actions the recipients take
on a message. In addition, machine learning techniques
typically use small samples of users (e.g., Lashkari et a’s
research is based on two users [13]) because they are often
intrusive. The non-intrusive survey approach allowed us to
obtain a larger sample of respondents, increasing the
generalizability of our results.

Survey

The survey itself was web-based, completed over an
Internet browser, and was divided into three sections. The
first section collected information about the work context,
focusing on the nature of the respondent’s job (the number
of projects the respondent works on, their number of
subordinates, and their feelings of time pressure at work).
The second section asked questions about the respondent’s
general patterns of email use--the number of email
messages sent and received, number of messages in the
email inbox, and general email habits.

The third section of the questionnaire asked for detailed
information about five new non-spam messages in the
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respondent’'s email inbox. For each of the five email
messages the respondent indicated the nature of the content
(see Table 1), the importance of the message, characteristics
of the sender, and the action taken on the message (replied,
plan to reply later, do not plan to reply), and what they did
with the message (delete, file, or leave in Inbox) (see Fig.
1). We will describe these measures in more detail below.

Measures

Job Complexity

To assess an individual’s job complexity, respondents
specified the number of their subordinates, the number of
their scheduled meetings per day, the number of research
grants they were involved with, and the number of courses
they taught. The four job-complexity items were combined
to form an overall job complexity score (alpha= 0.67).

Message Importance

We hypothesized that users draw on characteristics of the
message (sender and content) to determine a message’s
importance, and that importance in turn influences their
action on the message. To assess the importance of a
message to a recipient’s work we constructed a four-item
measure index of message importance for this survey.
Respondents rated each of the following questions on a
five-point Likert scale:

- How important is this message for YOUR work?
- How important is this message for the SENDER' s work?
- How urgent are any deadlines associated with this message?

- How much work does this message require of you?

Sender Characteristics

Because we hypothesized that the sender of the message
was important in determining likelihood of response, survey
respondents described their relationship with each message
sender. To evaluate whether the sender was a work contact
or not, we had respondents select the sender’s role from a
liss including administrative assistant, co-worker,
supervisor, friend, etc. These responses were then coded
into a binary variable with 1 for a work-related contact and
0 for non-work-related contacts such as family, friends, etc.
Respondents also indicated how frequently they typically
communicate with the sender and the number of other
recipients on the message.

Message Content

We hypothesized that certain message content, particularly
task management and delegation, scheduling, information
exchange, and social communication, would change a
message’ s importance. Respondents coded the content type
of each message using the categories in Table 1. Content
types were not mutually exclusive, e.g., a message could
contain both a scheduling request and a piece of
information.
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What was the content of this message?
Select ‘yes’ for all that apply:

Request for action

Request for information (link, contact information, etc.) or a document (file,
image, etc.)

Status update for an ongoing project or task

Request for a meeting or other communication with you, or response to a
meeting request

Reminder for a meeting, event, or upcoming deadline

Social greeting or thank you

Table 1. M essage content types.

Message Actions

Finally, respondents described how they acted on the
message. For each message respondents indicated whether
they deleted it, left it in the inbox, or filed it, and whether
they replied immediately or planned to reply later to the
message. Through these questions, respondents acted as
classifiers, providing detailed categorization of messages in
their inbox. We used these data to predict user action on
specific messages as a function of message characteristics
such asimportance, relationship to sender, content, etc.

Participants

The survey was sent via email to a college-wide distribution
list at Carnegie Mellon University containing over 1100
email addresses. There was no incentive offered for
participation. We do not know the number of inactive email
addresses on the list or the number of individuas who
actively read it. One hundred and twenty one individuals
(11% of the subscribers) completed the survey in its
entirety. The survey took an average of 26.7 minutes to
complete (standard deviation of 9.7 minutes).

Out of the 124 respondents, 38 were professors or scientists
(30.7%), 40 were other staff members, such as research
programmers, etc. (32.2%), and 46 were graduate or
undergraduate students (37%). Participants ranged in age
from 20 to 57, with the average age being 30. A majority of
the respondents were male (76%), reflecting the wider
population demographic of the college sampled.

RESULTS

Overview

Sender characteristics and message content influenced
users perceptions of message importance. Importance, in
turn, influenced how people responded to a message.
However, people also responded to messages they did not
consider important, suggesting that other sender and
message characteristics play a role. In this section, we first
present general statistics describing the population with
respect to job complexity and email usage, and then discuss
our models of importance and message response. We next
propose a model of message response incorporating users
perceptions of message importance and message
characteristics. Finally we examine influences on where
messages end up, and the role of individual differences.



CHI 2005 | PAPERS: Email and Security

Measure Mean (SD.) Median (N=121)
Messages read per day 30(17) 25
Messages sent per day 14 (12) 13
Number of Inbox Messages 1336 (2785) 105
Number of Email Folders 22(12) 25
Times checking email per day 19 (11) 13

Table2. Summary of general email usage char acteristics.

Basic Email Statistics

Table 2 summarizes general statistics about email usage in
this sample. Overall, respondents sent 14 messages per day,
read 30 of them and kept over 1300 in their inboxes. These
numbers are overall means, but email usage varied based on
job role. For example, the professor/scientist portion of our
sample reported reading significantly more messages per
day than the students or other staff (F [2,118] =10.12,
p<0.0001; Professor/Scientist M=40 messages, Student
M=22 messages, & Staff M=27 messages).

There was an extremely wide spread for number of
messages in the inbox, with 50% of individuals having 105
messages or fewer in their inboxes, 25% of individuals
having 1050 or more messages in their inboxes, and 2.5%
of individuals having 10,000 or more messages in their
inboxes. The magjority of individuals (75%) had fewer than
1000 messages in their inboxes. This may be due to storage
limitations in this environment. However, the small size of
the inbox and the high number of email folders suggests
that many people are filing their messages into folders.

Email Habits

We gathered data on general email habits, particularly filing
behavior. Our results are similar to Whittaker and Sidner’s
[27], who indicated that their sample of 11 individuas fell
into three categories: frequent filers, spring cleaners, and no
filers. In our survey, participants were asked about email
behaviors on a five-point scale ranging from never (1) to
always (5). Table 3 shows the percentage of respondents
who report performing each behavior often or always.

Email Habits Item % Classification

“1 try to keep my inbox size small.” 27% Frequent filers

“1 file my messages into folders as 32%
soon as | have read them.”
“1 leave messages in the inbox after

| have read them”

Frequent filers

63% Spring cleaners and

no filers

Table 3. Percent respondentsreporting often or alwaysfor
email habit items and correspondenceto categoriesin [27].

Message Level Data

Respondents entered data on each of five email messagesin
their inbox for atotal of 581 messages. Data for each email
included sender, content, and action on the message

Message Content Distribution

Figure 1 summarizes the distribution of messages among
the various content types. It is important to note that
messages could contain more than one type of content. A
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high proportion of messages contained requests for action
(34%), highlighting the task delegation function of email.
Information in the form of an attachment, web link or
phone number also characterized a large proportion of
messages (36%), pointing to the key role of email for
information exchange and storage. Surprisingly, scheduling
content was present in only 14% of messages, even though
previous research [3, 7, 27] suggested this had become one
of the primary functions of email. Only 8% of messages
contained social content.

Action Request ]34

| —

Info Request

Info, Attachment ] 36

Status Update 21

Scheduling

Reminder

Social

Other

20 30

Percent Messages

40

Figure 1. Distribution of message content acrosstypes.
(Content types are not mutually exclusive.)

Actions on a Message

There were several possible actions people could take on a
message. Primarily we were interested in two types of
actions: location actions-- whether a user ends up storing a
message after processing (whether they file, delete, or leave
the message in the inbox), and reply actions-- whether the
user had already replied to, planned to reply to, or did not

plan to reply to a message.

There were three possible resting places for a message:
users could file a message into afolder, delete it, or leave it
in the inbox. Figure 2 shows the breakdown of locations by
reply action. Overall respondents deleted 24% of their
email, filed 27% into folders, and kept 49% in their inbox.
It is notable that for messages where a response was

All Messages (N=581)

Need Reply (35%)

No Reply (64%)

File
(28%)

Immed. Reply  (65%)

AN

File Delete Leave
(29%) (15%) (55%)

Postpone Reply
(37%)

AN

File Delete Leave
(21%) (0.5%) (79%)

Leave
(42%)

Delete
(30%)

Figure 2. Distribution of messages by reply and location
action: cateaories are mutuallv exclusive.
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postponed, 79% were left in the inbox. This suggests that
individuals were using the presence of those messages as a
reminder to respond, as previous literature suggests [3, 7,
27]. At the same time, people were twice as likely to delete
messages that did not need a reply (30%) as those that did
(15.5%). Regardless of reply action, people were more
likely to keep messages in their inbox than to file or delete
them; a high percentage of messages were left in the inbox
(49%). We examine the factors associated with leaving a
message in the inbox in afollowing section.

Out of the 581 messages, respondents felt that a striking
64% did not require any reply, 23% required an immediate
reply, and 13% required areply that they postponed (Figure
2). There may be message characteristics that differentiate
messages that respondents felt required a reply from those
that did not require a reply. We consider the characteristics
that predict message response in detail below.

Predicting Importance of a Message

Importance of a message may play a significant role in
users’ action on a message. We used regression techniques
to predict a message’'s perceived importance from
characteristics of the recipient, the sender of the message,
and the message itself. Because each respondent provided
data on severa email messages, we used mixed model
regression to account for the non-independence of messages

Model 1
Job Char

Model 2
Job Char
+
Sender
Char

Model 3
Job Char
+
Sender
Char
+
Message
Content

Base
Model

Impact on
importance
score
(percent
change)

Independent Beta Beta Beta Beta

variable

Intercept 2.28*** 1.66%** 1.88*** 1.68***

Job
Complexity

0.26*** 0.22*** 0.19*** + 9%

No. of
Recipients

-0.23*** -0.22+** - 10%

Comm.
Frequency

0.05* 0.05* +4%

Work
Relationship

0.56*** 0.45%** +23%

Action
Request

0.38*** +20%

Info. Request 0.19* +10%

Status Update 0.35%** +18%

Scheduling 0.38*** + 24%

Reminder 0.25** +13%

Social
Message

-0.62*** - 32%

R-squared 0.26 0.27 0.40 0.53

*<.05, **<.001, ***<.0001

Table 4. Predicting importance scor e of a message.
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within respondents, including respondent as a random
variable. We tested three models of message importance:
one with only complexity of respondents jobs as a
predictor (Model 1), one with job complexity and sender
characteristics as predictors (Model 2), and one with job
complexity, sender characteristics, and message content
types as predictors (Model 3). Individual differences
accounted for 26% of the variance in the perceived
importance of a message, indicating that some people rate
their email messages as more important on average than
others do.

In Model 1, the complexity of the respondents jobs
significantly increased how much importance they assigned
their messages (by 9% in the full model), accounting for
approximately athird of the individual difference variance.
Possibly, busy people have a self-flattering view that their
work is especially important. It is more likely, however,
that email messages are more important for people with
complex jobs, because they are using the email to
coordinate the multiple projects in which they are involved.

Model 2 shows that sender characteristics explain an
additional 13% of the variance in message importance
scores. Respondents perceived messages with fewer
recipients to be more important. In contrast, having a work
relationship with the sender and having more
communication with the sender in the past increased the
importance of a message.

Model 3 adds message content to the model in predicting
message importance. The increase in the variance
accounted for by Model 3 over Model 2 shows that content
plays a major role in determining message importance
(Model 3 R-squared = . 53 versus .40 for Model 2).

Action request, information request, status update, and
reminder message content increased the ratings of a
message’ s importance. In contrast, social content decreased
a message’s rated importance. This finding indicates that
participants rated messages based on their importance to
work; social messages were typically non-work-related and
rated unimportant.

The strong influence of reguests for action and scheduling
on a message’s perceived importance indicates the impact
of others' demands on how people direct their attention on
the job. New action requests were a significant proportion
of al message content (34% of messages, Figure 1) and
increased importance ratings by 20%. These messages may
cause people to shift gears and to add new tasks to their
current stack. Scheduling was included in just 14% of
messages (Figure 1) but increased the importance score of a
message substantially, by 24%. Previous literature on
managerial behavior has shown the importance of
scheduled meetings for managers. Managers spend up to
80% of their day in communication with others, much of
this communication in scheduled meetings [16, 19]. Action
reguests and scheduling content also affect storage; people
keep these in their inbox as reminders [3, 7, 27], and they
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foresee needing these messages for a longer time period
than other types of messages.

Predicting Message Reply Action

We were interested in examining influences on the
decisions people make regarding the fate of an email
message, particularly whether they will reply to it or not.
Recall that respondents indicated that only 36% of the
messages they received required areply.

We created a binary variable for message reply that was
equal to 1 if the respondent reported replying to the
message immediately or planned to reply to the message,
and was equa to O if the respondent did not say the
message required a reply. We used the same repeated
measure mixed-model analysis of variance conducted
previously, adding perceived importance as a predictor
variable. This analysis treated the response variable as
continuous, and thus, for our response variable that ranged
from O to 1, it predicted the probability of the response
reaching a value of 1. The independent variables in the
models may be interpreted as increasing or decreasing the
probability of reply to a particular message.

We hypothesized that several categories of message
characteristics influence the reply decision: perceived
importance of the message, sender characteristics, and
message content. Using multiple regression, we tested a
model including these message characteristics to predict
message response (Table 5). Scaled estimates were used for
the beta coefficients of the independent variables shown so
that the size of each would reflect the relative impact on our
response variable, probability of reply. Individua
differences accounted for 15% of the variance in the
probability of response to a message.

Model 1 in Table 5 indicates that people were more likely
to respond to messages they rated as important, but
importance ratings accounted for a small amount of the
variance in reply action. Holding all other variables at their
average levels, a one-standard-deviation increase in the
importance of a message increased the probability of reply
by only 7%, indicating that whereas importance increased
the probability of responding, its influence was small.

Sender characteristics accounted for an additional 15% of
the variance in likelihood of replying to a message. As
expected, people were less likely to reply to messages with
more recipients, over and above the influence of message
recipients on importance. Messages sent to a list of
individuals were 18% less likely to receive a reply, but
messages with only one recipient were 20% more likely to
receive aresponse. Although communication frequency and
having a work relationship with a sender increased the
importance assigned to a message, these variables did not
increase the probability of replying. Indeed, having a work
relationship with the sender actually lowered probability of
response by 9%. It is possible that these work-oriented
messages may have become routine.

697

April 2-7 | Portland, Oregon, USA

Model 1 Model 1 Model 2 Model 2
Import+ Impact on Import+ Impact on
Sender prob. of Sender prob. of
Char + reply Char + retention
Message (percent Message (percent
Content change) Content change)

Independent

variable Beta Beta

Intercept 0.34*** 0.63***

Importance 0.14* +7% 0.16** + 8%

Rating

Many Recipients -0.21%** -18% -0.07

Comm. Frequency 0.008 0.02

Work -0.045% -9% 0.01

Relationship

Action Request 0.019 0.03

Info. Request 0.12x** +22% -0.03

Status Update 0.009 -0.02

Scheduling 0.011 0.01

Reminder 0.004 0.02

Social Message 0.12** +23% 0.01

Reply n/a n/a 0.03

Immediately

Postpone Reply n/a n/a 0.12%** +23%

R-squared 0.37 0.55

*<.05, ¥**<.001, ***<.0001

Table5. Predicting probability of replying to a message
(Model 1) and probability of retaining a message (M oddl 2).

Message content types accounted for only an additiona 4%
of the variance in likelihood of response. Information
requests were 22% more likely to receive areply than other
messages. Surprisingly, messages with social content were
23% more likely to receive a response, even though
respondents considered them relatively unimportant,
compared to the work-related messages.

From the analyses presented above, we tested a summary
model integrating the relationships among importance,
response, and related message factors. This modd is
presented in Figure 3. Visua inspection of the model
reveals that a majority of the message content factors
indirectly affect message response through the respondent’s
perception of message importance. Many of these factors—
action requests, status updates, and reminders—relate
directly to email’s purpose as a task management and
delegation tool. Scheduling content also has a major impact
on message importance but does not influence probability
of response directly. At the same time certain message
content such as information requests and social messaging
greatly increased the likelihood of response, even though
they have small or negative effects on perceived
importance.
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Importance
(R-sq=.55)

Number of
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Work Context

Job
Complexity

A 4
Prob. of
Reply
(R-sq=.37)

Information
Request

Figure 3. M odel showing direction of influence of message
characteristics and work context on probability of replying.

Sender characteristics also had direct impact on probability
of reply. An increase in the number of recipients directly
decreased the probability of response by 18%, whereas its
effect as mediated through importance was only a 1%
decrease. Interestingly, although a work-related sender
increased the importance of a message by 25%, this actually
decreased probability of response by 9%.

Predicting Message Retention

As Figure 2 shows, a high proportion of messages in our
study were left in the inbox (49%). We were interested in
whether respondents were deliberately leaving certain email
messages in the inbox, as this behavior has been commonly
cited in previous qualitative research and potentially
contributes to overload in email use [3, 7, 27]. Severa
people in our exploratory interviews cited this behavior and
in general reported keeping many items in the inbox.

We looked at whether particular message characteristics
were associated with leaving a message in the inbox. A
binary variable ‘Left In Inbox’ was set to 0 if a user filed or
deleted the message, and set to 1 otherwise. We analyzed
the data using the same repeated measure mixed-model
analysis of variance conducted previoudly, adding response
action as a predictor variable.

Individual differences accounted for a large portion of the
variance in the probability of a message being left in the
inbox (48%), suggesting stable differences among
respondents. For example, some people keep messages in
their inbox regardless of message content, as an
overarching strategy [27].
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We tested a model to see whether message characteristics—
the perceived importance of the message, sender
characteristics, message content, and reply action—
predicted keeping the message in the inbox. Model 2 in
Table 5 shows that people were more likely to keep
messages they considered important in the inbox, increasing
the probability of message retention by 9%. We included
dummy variables for whether a user replied to the message
immediately or postponed reply to the message. Results are
consistent with prior research [3, 7, 27] suggesting that
people keep messages in their inbox as a reminder to
themselves to act on the message. People were substantially
(23%) more likely to retain a message for which they had
postponed areply compared to messages they replied to. As
Figure 2 showed, people left 79% of messages in their
inbox when they postponed a reply, but only 55% when
they replied immediately. This finding implies that people
process some comparatively unimportant messages more
than once because they have postponed them.

We hypothesized that messages requesting an action and
reminder messages would be left in the inbox as a memory
aid, but the results did not support these hypotheses. None
of the message content typesin Model 2 predicted retaining
a message in the inbox. These types of message content
may only influence message retention in a mediated fashion
through their effect on message importance.

Sender characteristics also did not significantly affect the
probability of leaving a message in the inbox, with only
minor increase in the variance explained (R-squared= 0.02).

DISCUSSION

Much of the defining work on email usage in organizations
was conducted around ten years ago, just as email started to
become prevalent in the workplace [11, 13, 21, 22].
Although new communication media such as instant
messaging are increasingly used at work, email remains a
principal means of organizational communication and
information transfer. A main goal in our survey was to
understand email behavior in today’s workplace and to
define areas of interest for further study. To do so we
obtained genera information about email usage, and data
on how people differentially attend to particular messages.
The message level data allowed us to examine how
characteristics of individual email messages significantly
relate to the action taken on that message.

Implications for HCI

One of our objectives in this data collection was to distill
models of people’s email behavior that could inform the
direction of future research in Human-Computer
Interaction. Our findings relate to the areas of intelligent
techniques for email handling and email interface design.

Baseline statistics on email usage support Whittaker and
Sidner’s categorizations of email users as no filers, spring
cleaners and frequent filers [27]. This result, along with the
finding that the respondent’s identity explains most of the
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variance in where a message ended up (48% of variance in
whether a message was left in the inbox was accounted for
by individual differences), suggests that there may be no
general best solution in terms of placing messages in the
proper place. Rather, there are strong individual preferences
in filing strategies that are independent of the characteristics
of the message or its sender.

Contrary to our expectations, the message level data
showed that an overwhelming majority of messages were
retained (76% were either filed or left in the inbox,
including the 49% that were left in the inbox). The high
proportion of messages people retain suggests that
technology to aid in the location and viewing of messagesis
an important area of future research for electronic mail.
People may have difficulty finding the messages they need,
a problem that was cited in our interviews and in the
previous work [2, 3, 7, 24, 27].

In this work we sought to identify features of email
messages that influenced attention to the message. One
interesting result from our data was that the perceived
importance of a message was only one of the influences on
the likelihood of replying to it. People responded to
information requests, beyond their importance, perhaps
because these were easy to attend to. They responded or
intended to respond to social messages, even though these
messages were unimportant for work, perhaps because they
were fun or because of the social obligations they entailed.
In contrast, some very important messages may have
required alot of work, so they were retained. It may be that
messages considered important are valued for their content
and retained to refer back to later. Many types of important
messages — e.g., status updates, reminders, or scheduling
messages — might not need a reply, but are retained in the
inbox for later reference.

Our results suggest ways that design can more efficiently
direct user attention in dealing with email. A user interface
that makes the importance of a message visible may be
more useful to help people find archived messages than to
identify messages that require action. The statistical model
we presented can be used as a starting point for developing
message importance scores. The message features we
identified as influencing perceived importance could be
used in conjunction with information about sender-receiver
relationships asin [9] to prioritize messages for viewing or
to allow messages to be sorted by perceived importance.

Interestingly, messages with socia content were
significantly more likely to receive an immediate response.
This result was notable because social content decreased a
respondent’s rated importance of the message. In the data
from our interview respondents, we noticed that messages
from friends and family members were often mentioned as
things they kept meaning to respond to. For example, one
respondent scrolled to the top of his inbox and pointed out
four messages from old college friends that were several
months old; he saved them because he needed to respond.
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This finding suggests that messages with social content may
deserve differential treatment in the interface.

The Role of Individual Differences

Differences among individual respondents accounted for
26% of the variance in message importance assessments
and almost half of the variance in the probability of leaving
a message in the inbox. It may be the case that people have
widely different filing and deletion strategies, and previous
research may have only documented a subset of these
strategies [14, 27]. Factors such as variations in the design
of email clients and differences in email account space
limitations can influence user action on messages.

Notably, individual differences factored much less into the
decision to respond. Only 15% of the variation in decision
to respond was explained by differences among
respondents. Replying is the most public of the behaviors
that we studied. External socia factors having to do with
communication norms and relationships and organizational
structure, may be a much stronger influence on replying
than internal factors such as perceived message importance.

LIMITATIONS

There are limitations to the study presented that should be
considered when applying the results to practice or design.
These limitations include the nature of our sample,
contextual factors we did not study, and the
representativeness of messages included.

Generalizability

The data reported here come from a sample of 121 people
from a single organization, a university. Even though the
sample is larger and more diverse than those used in other
studies of electronic mail, one would need data from a
wider variety of organizations to fed confident about the
extent to which the conclusions reported here generalize to
other settings.

Controlling for Context

We think a more serious problem is that the data come from
respondents’ self-reports about the characteristics of their
messages and their responses to them. By asking
respondents to reflect upon messages in their inboxes, our
survey technique approximated the think-aloud protocols
common in the HClI community. However, talking about
what one has done or will do with a particular message is
not the same as actually performing the action. Similarly,
asking respondents for their judgments about the content of
messages is not the same as capturing the text of messages
and coding its contents. Merely asking respondents to
reflect on messages in their inbox may have taken them
away from their natural use of their email. Finaly, our
guestions may have insufficiently specified the context in
which the messages were produced. For example, while we
asked respondents to describe their position in the
organization and their general workload, we do not have
information about the state of the task relevant to particular
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messages (e.g., the number of people involved in a project,
approaching deadlines, and similar contextual issues).

Despite these issues, our research method has allowed us to
gather more detailed information about email messages and
actions towards them than has earlier research based on
general interviews.

FUTURE WORK

In our next study, we plan to examine how contextual
factors about a message, such as its relationship to active
projects and tasks, affect a person’s action on the message.
We are interested in whether incoming email messages
requesting action derail recipients from their current task.
Over time this could result in feelings of overload and stress
due to constant interruption from email, as suggested by
Jackson et al [11]. We are also interested in experimenting
with ways of automatically classifying message
characteristics. These could include message importance,
work relationships, information centrality, and social
network distance or centrality.
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