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Abstract
Recently, research into technology encouraging people to
change their behaviors has gained increased attention in
HCI. One possible way to improve the effectiveness is to
tailor motivational strategies to the individual. In this
paper, we present our vision and approach towards
achieving long-term exercise behavior change through
theory-informed designed technology tailored to the user.
We report on our first results obtained through a
crowdsourcing study in which we explored the relation
between personality traits, and stages and processes of
change (Transtheoretical Model).
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Introduction
In recent years, HCI research has increasingly focused on
motivational technology, assisting or encouraging people
to, for instance, change their eating, exercising, health or
sleeping behavior [3] or just general health interventions



for mobile phones [5]. As is pointed out in these articles,
the benefits of motivational applications in healthcare and
well-being, can be big because of the large amount of
people that can be affected: hence, this motivates many
researchers to advance and improve existing behavior
change systems in the healthcare domain.

Challenges
New challenges arise for HCI researchers trying to develop
technology that motivates people to adopt more healthy
behaviors. The first challenge concerns establishing
long-term behavior change. Klasnja et al. [4] concluded
that HCI research generally does not focus on carrying out
longitudinal studies, which are instrumental to investigate
the long-term effects needed to support behavior change
research. The second challenge concerns developing
theory-informed behavior change systems that incorporate
evidence from theory into practice: there is no established
way to translate theoretical constructs and principles of
behavior change theories to information structures and
interface designs. Because these constructs and principles
within a theory are theorized to be interdependent, it is
important to incorporate theory-based evidence about how
human behavior can be influenced as much as possible [9].
The third challenge with developing motivational
technology is to keep appealing to the user and to go
beyond the one-size-fits-all notion. This entails
personalization (or tailoring this translation of behavior
change theory to a specific user). Since there are
indications that personality can be an effective tailoring
method [1], we propose to investigate how effective
messages tailored to personality and guided by behavior
change theory can be in motivating long-term behavior
change.

Vision
Our long-term goal is to develop technology that
motivates people to exercise and adhere to exercising for a
longer period of time such that long-term behavior change
can be accomplished. We aim to address the
aforementioned challenges in our studies, and argue that
motivational messages tailored to personality (as a stable,
distinctive factor) and framed in behavior change theory
will contribute to long-term exercise adherence.

First study
As first steps, we collected a database of motivational
messages (text) through crowdsourcing and investigated
the relation between personality and physical exercise
behavior. The Transtheoretical Model [8] (TTM), a
behavior change theory, posits that people go through
certain stages of change when modifying their behaviors,
for example, when changing from a sedentary to a more
physically active lifestyle. We expected that depending on
the stage of change that one is in, personality types differ.
The model also puts forward that stages of change can be
associated with certain processes of change. Another
question we addressed, is whether different personality
types relate more or less to certain processes of change.

Method
As part of a data collection effort, our study is devised as
a crowdsourced language-elicitation task through Amazon
Mechanical Turk, into SurveyMonkey. Participants (251
male, 232 female) came up with a number of messages
they believe could be used to motivate a ‘generic’ person
who is in a certain stage of change to increase his/her
physical activity level. In addition, we measured the
participants’ personalities (self-reported 50-item IPIP
measure from [2]), their current stage of change (1-item
stage of change measure for exercise [7]) and their rated



frequency of encounters with certain processes of change
(30-item processes of change measure for exercise [6]).

PoC M SD α
CR 8.80 3.38 .89
DR 9.10 3.09 .75
ER 10.64 2.88 .75
SR 12.33 2.76 .86
SoL 10.64 2.57 .62
CC 8.07 3.29 .85
HR 7.81 3.75 .90
RM 11.22 3.10 .84
SeL 10.98 3.06 .82
SC 8.31 3.44 .77

Table 1: Averages (M), standard
deviations (SD), and Cronbach’s
alpha’s (α) for all the construed
scales. Scales are added, instead
of averaged to keep origin clear.
processes of change are 3 items
with scoring from 1 to 5 added
up (possible scores from 3 to 15).

PoC O C E A N
CR .062b .025 .090c -.012 -.012
DR .045a .063b .046a -.048 .027
ER .069b .050 .029 .008 .013
SR .107c .016 .023 .033 -.016
SoL .029 .052b .055c .065b .037a

CC .014 .089c .088c -.020 -.032
HR -.037 .033 .113c .004 -.034
RM .092c .040 .055b .011 -.021
SeL .057b .069b .062c -.026 -.029
SC .043 .073b .089c -.044 -.030

Table 2: Regression coefficients
of personality traits and the
processes of change. (N = 483)
ap < 0.05, bp < 0.01,
cp < 0.001.

The results of this study can function as guidelines for
developing motivational messages that tailor to a person’s
personality, stage- and process of change, which, based on
related research could improve effectiveness and exercise
adherence. An additional result of this study is a database
of motivational text messages that can be exploited for
future research involving personalized motivational
messages.

First results
To investigate the relation between personality traits and
stage of change, we carried out a multivariate analysis of
variance (MANOVA) with the personality traits (OCEAN)
as dependent variables and the stage of change as
independent variable. A statistically significant difference
was found between the stages of change on personality
traits, F (20, 1908) = 4.001, p < .0005; Pillais Trace
= .161; partial η2 = 0.040. This indicates that personality
trait scores are significantly different between the stages
of change. It is interesting to see which personality traits
differ along the stages of change. Separate follow-up
univariate analyses of variance (ANOVA) were carried out
and Conscientiousness (C) (M = 37.70, SD = 7.47,
F (4, 478) = 7.752), Extraversion (E) (M = 31.02,
SD = 8.90,Welch’s F (4, 145.981) = 14.044) and
Neuroticism (N) (M = 24.65, SD = 8.92,Welch’s
F (4, 144.030) = 14.988) differ significantly along the
stages of change (all three p < .0005). To see between
which stages these personality traits differ significantly, we
performed post-hoc tests. For C, Maintenance differs with
the Action (p = .043), Preparation (p = .004), and
Contemplation (p < .0005) stages. For E, the
Maintenance Stage differs with all other stages (Action

(p = .002), Preparation (p = .001), Contemplation
(p < .0005), and Precontemplation (p = .004)). Also, the
Action (p = .042) and the Preparation (p = .025) stage
differ from the Contemplation stage. For N, the
Maintenance stage differs from the Action (p < .0005),
Preparation (p < .0005), and Contemplation (p < .0005)
stages), but these relationships are negative ones (i.e.
average scores in Maintenance stage < other stages).

To investigate the relations between the personality traits
(OCEAN) and the processes of change, we carried out
multiple regression analyses so we could assess the
relations with regression coefficients. The regression
coefficient results suggest that different personality traits
scores relate differently to scores on the occurrences of
certain processes of change. All processes are significantly
correlated to at least one personality trait, and all
personality traits are significantly related to at least one
process. See Table 1 and 2 for an overview.

Conclusion and future research
As a first step toward establishing long-term exercise
behavior change through theory-informed technology, we
assessed the possibility of personality-based tailoring, and
investigated the role of personality in the TTM. The
results indicated a relation between the stages of change
and personality types, and also between the different
processes of change and personality traits. Together,
these results can function as guidelines for tailoring
messages with topics related to process of change to a
person’s personality and current stage of change which is
expected to improve effectiveness and exercise adherence.
Using such theoretical constructs in practice is not always
easy and effective. Although there is a general consensus
on the value of most behavior change theories and more
specifically the Transtheoretical Model, there is also still



plenty of room to increase the effectiveness and salience
of such theories by identifying more determinants (e.g.
personality) for specific situations (e.g. the exercise
domain) and by revealing new dependencies between
them.

As part of a larger study, we sought to leverage certain
HCI practices, like crowdsourcing, for exploring theory on
change from psychological research to come to useful and
practical insights about how to further adapt the
processes of change to (robust) user characteristics (e.g.
personality traits). In the next steps of our research we
aim to continue solving the discussed challenges. We will
identify and code motivational messages in the dataset
that fit certain processes of change description.
Subsequently, we will use these messages directly with
users to further explore and confirm the differences in
personality preferences for certain coded motivational
messages themes (the processes). Finally, our plan is to
conduct a study in the wild with users who will receive
personality-tailored motivational messages to encourage
them to run and exercise more in order to test whether
our proposed method indeed leads to long-term behavior
change.
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