The self-management of chronic illnesses: theories
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Abstract— A patient who is self-managing a chronic condition is
actively involved in the prevention, understanding and regulation
of his symptoms by means of his behavior and choices. We
present the most acknowledged self-management theories and
strategies, with an accent on those that can be relevant for
supporting ICT solutions for Healthcare. Finally we review five
projects about sensing technologies, mobile devices and ambient
information displays for self-care and behavior change.
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I. INTRODUCTION

There is no consensus about the definition of self-
management. Barlow [1] defines self-management as the
individual's ability to manage the symptoms, treatment,
physical and psychological consequences and life style
changes inherent in living with a chronic condition.
Efficacious self-management encompasses ability to monitor
one's condition and to affect the cognitive, behavioral and
emotional responses necessary to maintain a satisfactory
quality of life. Thus, a dynamic and continuous process of
self-regulation is established with patient and health care
provider working in successful partnership. There are several
models of self-management, because different illnesses require
different set of activities and attitudes. These models in part
overlap each other and, in sum, depict a broad picture of the
possible interventions for the range of chronic illnesses.
According to Lorig and Holman [2] self-management is
composed of four categories of strategy: (1) skills mastery or
taking action: action planning, control with self efficacy and
problem solving; (2) developing a model of the condition; (3)
creating relationships with professionals and social networks
with peers; and (4) acquiring skills in symptom interpretation.
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Social persuasion is an important element for increasing self-
efficacy; information and social pressure from peers have been
found to be effective in the development of self-management
actions and possible behavior that the patient can adopt to
improve his situation. What follows is a description of the
most relevant theories of self-management, which could be
used as working tools for developing technologies supporting
self-care and behavior change. These approaches are not
always successful, depending this on a huge range of factors.
To incorporate them through design into technologies is
proposed here as an integrative strategy providing a wider
array of instruments for the scaffolding of self-management
and rehabilitation practices. Possible uses of these methods to
be embodied in information and communication systems are
intentionally left to the reader, this because the implications
can be the resultant of design thinking based on the described
self-management tools.

II. SELF-MANAGEMENT THEORIES AND STRATEGIES

A.  Self-efficacy

Albert Bandura’s Social cognitive theory [3] focuses on the
interaction between the self, one’s actions and cognitions, and
the affective dimension of the environment. Human
functioning is modeled as a result of personal, behavioral and
environmental variables and affections. It is a strong paradigm
for rehabilitation, especially when coupled with goal setting.
Social cognitive theory relies on self-reflective introspection
and self-beliefs as a valued device for human agency allowing
us to make sense of our experiences, engage in self-evaluation,
modify our thinking and, as a consequence, regulate our
actions, acting on their environment and social systems. The
core of these processes is in the human ability to symbolize,
make sense of what happens, produce guides for action,
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provide life with continuity and communicate with others.
This is possible through the manipulation of symbols, in a
self-directed and thoughtful effort to change the course of
one’s actions [4]. The perceptions that one has of his efficacy
to pursue a goal will affect his motivation, and provides
anticipatory scenarios that he constructs and reiterates, and
that provide trajectories for motivation and the pursuit of self-
regulatory strategies [5]. The gap between the real and the
desired by means of cognitive anticipation thus motivates its
reduction. This requires proactive control and feedback
control. The role of goals in behavioral change led by self-
efficacy is crucial: they are used as tools for measuring the
individual’s potential, the actual situation, the adjustments, for
motivate for setting the requirements for self evaluation.

B.  Goals setting

The key objective of the goal-oriented approach is to facilitate
patients' engagement in activities that are meaningful and
significant to them [6,7]. The interaction between the
environment and the goal is the main principle underpinning
the goal-oriented approach, which is derived from the dynamic
systems of motor control theory and occupation-based therapy
models [8]. Unlike conventional interventions that focus on
improving physical impairment and correcting function, the
goal-oriented approach responds to ecological models and its
variables of person, environment and occupation and the
interaction between these [9]. Goal setting has a specific role
and meaning during rehabilitation. The approach of
occupational therapy (ibid.) advocates providing the patient
with goal-based skills. The goals should be specific,
measurable, activity-related, realistic and time-specified, and
benefit from positive environmental cues, like the support of
therapists or the family. Goals are effective in that they rely on
motivation, which is a fundamental source for the patient’s
improvement, while at the same time being difficult to affect
positively by the external. At the same time, emotions and
meaning (making, maintaining, searching) are involved in the
motivational processes that can end in the creation of a goal,
which can be implemented during a therapeutic path.

C. Motivational Interviewing

To trigger behavioral change, professionals adopt various
methods. Motivational Interviewing (MI, [10]) is a
communication approach that starts by eliciting the values of
the individual and comparing them with his actual behavior,
with the intention of provoking a motivational reaction that
should ultimately lead to behavioral change. The methods for
fostering motivation are valuable because it is a difficult
element to interact with and affect, being composed of
intrinsic properties and protected in the identity of the
individual. For example, MI is focused on what the individual
feels, trusts and does, and the external role of the professional
is limited to a restricted set of possible actions. The following
sequence might be adopted: (1) try to understand the person’s
frame of reference, listening to him with a reflective echo of
his feelings and experiences; (2) communicate to the patient
your acceptance, affirmation, and empathy; (3) elicit and
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selectively reinforce the problems he mentions, his concerns,
desires and intention to change, making with him an inventory
of the resources he has at his disposal in order to produce a
behavioral change; (4) monitor his progress towards being
ready to apply his behavioral change; and (5) constantly affirm
his freedom of choice and the self-directness of his behavior.
MI restates the conversational implications of the interaction,
in the direction of the patient with a specific focus on trying to
trigger the willingness to self manage.

D. Transtheoretical Model

The Transtheoretical Model (TTM, [11]) is a predictive tool
for modeling behavioral change, which is often an integrative
strategy for managing chronic illnesses. According to this
model, people pass through different stages when modifying
their habits. Sequential processes of change stand between the
states and sets of activities, in which individuals alter their
experiences and/or environment, in order to modify their
feelings, behaviors, beliefs, cognitions, or relationships. There
can be several variables implied, such as social pressure and
the modulation of self-efficacy. The TTM takes the individual
through five stages, starting from awareness, preparation,
taking action, and then maintaining the desired behavior. The
change process follows a general curvilinear shape, with a
peak in the course of action and descending in the last part.
Diverse cognitive activities, perspectives, and reflections
characterize all the different phases (ibid. p. 211).

E. Scientific reasoning and decision making

This model of self-management tends to refer to chronic
illnesses that need to be managed by means of reducing their
symptoms. Scientific reasoning and decision-making [12] are
also effective for the individual’s perception of his own
symptoms as a method to support behavioral change or
activity pacing/self care. It is a set of skills aimed to find the
right treatment strategies when symptoms come up. Its main
tenets are: considering each symptom as separate, generating a
number of testable treatment alternatives, using a personal
database for selecting the most efficacious treatment strategy,
adjusting the stepwise treatment to fit changes in the severity
of the symptoms, eschewing preconceived notions about
symptoms management, thinking more in terms of probability
regarding the potential outcomes, and avoiding an over-
reliance on memory regarding the illness and its treatment.
This allows the patient to evaluate and make judgments about
his symptoms, and to check any changes that occur in terms of
the antecedent conditions that may have led to the
modifications, the choices they might make in order to alter
their condition and the potential consequences of their actions.

F. Acceptance and Commitment Therapy

Acceptance and Commitment Therapy (ACT) is a cognitive
behavioral therapy (CBT) [13] that represents a way to
manage the chronic manifestation of symptoms, like in
chronic pain. It can be summarized from Hayes et al. [14] as
follows. Humans live in an intensely verbal world. Verbal



behavior tends to overwhelm all other forms of activity.
Language has mostly evolved as a form of social control and
danger signaling, and thus over used. Making use of language
to deal with our emotions means, as a consequence, that we
think verbally about a verbally shaped inner entity, and our
emotions are experienced under the rules of verbal reasoning.
This could lead, as a consequence, to emotional suppression:
the attempt to become averse towards certain feelings and
avoid them, thus denying, in effect, a part of ourselves.
Refusing negative thoughts and feelings can be dysfunctional:
the model of health 'out with the bad, in with the good” rejects
the mechanism of pain as a part of human physiology. Also,
when we rivet attentive processes onto negative thoughts or
feelings with the intent of eliminating them, we usually
increase their frequency, intensity, and duration. ACT starts
from the tenet that bad feelings form part of our history, being
brought into the present by the current context. The first phase
of ACT is Acceptance, rather than avoidance. The second
phase is Choice and Committed Action, starting from the
tenets that overt behavior is changeable. The last phase is
Taking Action. Thus, the ACT model incorporates both
acceptance and change.

G. Activity pacing

Activity Pacing, or AP [15, 16] is closely related to ACT, as a
practice supporting the latter’s cognitive approach to a
condition; for example, those suffering chronic pain can
benefit from these two interrelated approaches, and can also be
guided by goal setting and pursuit. The prerequisite of this
practice is to be able to cope positively with unpredictable
pain. Individuals who are suffering from pain tend to have a
wave-like pattern of activity, which reproduces itself. AP
involves the attempts to maintain a constant level of activity,
avoiding overdoing things in the absence of pain and trying to
remain active when the symptoms emerge. In this way, the
individual has a stable pattern of activity through containing
the consequences of his manifestations of pain; this also
improves his quality of life and raises the levels of self-
efficacy.

H. Social support

Beside the fundamental role of carers in self-management and
rehabilitation [17], organized thematic groups, involving
individual, face-to-face contact, are useful for triggering and
maintaining motivation in people to continue their self-
management practices [18]. This is well known in the field of
occupational therapy. What is less known is the amount of
progress that an individual can make when exposed to a social
network. Group meetings once a week, clubs, and mailing lists
are beneficial from both the practical and emotional
perspectives. They help patients to solve their problems and
raise their mood, leading them to adopt a far more positive
attitude towards their self-care and self-management. This is
why a self-management toolkit could be completed by a social
network system that matches up different patients for
communication purposes. There are various forms of social
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support that can be provided and shared: practical support
(instrumental, aid, tangible), informational support (advice,
guidance) and emotional support (esteem, belonging, moral
support) (ibid.). The effectiveness of social support also gives
credence to an ecological perspective of self-management and
rehabilitation, while taking into consideration the patient, who
is immersed in a system created by himself, the professionals
and his environment as a whole.

III. ICT PROJECTS FOR BEHAVIOR CHANGE

What follows is an analysis of some representative projects
that have adopted some of the described tools for supporting
self-care and self-management. They combine interactive
tools, ambient displays, mobile, sensing technologies and
social networks in order to promote behavioral change and
support distance monitoring. Most of these attempts rely on
theories, like self-efficacy, goal setting, or TTM. The
effectiveness of these technologies is represented with the in
corporation of these theories in their form factors and
interaction frameworks [20]. Devices allowing, by means of
meaningful feedback, the self-measuring of self-efficacy
parameters goal setting are available in the shape of animated
visualization tools supporting behavior change. The
transtheoretical model is realized while tracking behaviors,
thus facilitating awareness, action and maintenance. CareNet
Display [21] is focused on distance caring for the elderly but,
by providing feedback on areas like meals, medication,
outings, activities, mood, and falls, it also gives supports for
behavioral change. It is mainly a digital frame, with icons
about the named topics, that are used as evidence of
undesirable behavior (like falling or a failure to take
medication); it can be accessed remotely by a distance carer
and so present an overview of the patient’s data. Other
possible data that could be accessed remotely by distance
carers could include (ibid. p. 95): disease-specific
measurements, vital parameters, mood, a calendar, household
needs, visits, weight, water intake, messages, bathing, car
trips, distance walked, dressing, phone calls. CareNet adopts
computation and visualization for providing meaningful
feedback and also information for the carer, it tunnels the
interaction and being located in the home setting as like a
frame, makes use of the kairos factor [19]. A frame format is
also adopted for Flowie [22], a digital coach that aims to
persuade the users to walk more providing meaningful
feedback. The technology of Flowie adopts goal setting and
self-monitoring as motivational tools. The final result is an
ambient display that gives feedback on daily and weekly
activity with different visualizations: an animated flower, the
number of steps taken compared with the target, and the
amount of daily/weekly activity. The concept of the flower
was inspired by the UbiFit garden [23], in which a mobile
phone display shows, in the form of a flower, the various
target activities of the individual (walking, running, cycling,
etc.). The UbiFit glanceable display has a stylized
representation of the physical activities undertaken and the
goals achieved in order to keep the individual focused on the



act of self-monitoring while at the same time fostering
motivation. The kairos factor is represented by the use of the
mobile phone as vehicle for feedback. Meaningful
visualization as avatars is also used in the Fish’n Steps project
[24]. The characters employed also support competition/social
networking/peer pressure. Fishes in a tank represent a group of
people’s walking activity. According to the participants’
activity, they can be larger or smaller, or have a healthy or sick
appearance. The overall group values were reflected by the
appearance of the fish tank. Public displays showing different
fish tanks of the participants were available. According to the
TTM, which inspire the project, information about their health
needs allowed to change the users’ habits. Also, the
mechanisms of teamwork and competition were developed
due to grouping different people together in the same
visualized tank. Another project in which social relationships
strongly supports monitored activity is Chick Clique [25], that
is intended to motivate teenage girls to walk more. Feedback
on their number of steps appears on their palmtop and is
shared with the group of participants who can motivate with
each other via SMS. Information about individual goals and
group performance are also fed back via SMS. In this project
the kairos factor is represented by both the use of mobile
phone display and of the SMS for making peer pressure.

Iv.

The described projects successfully demonstrate how effective
cognitive models can be applied in design settings to provide
supportive tools for self-management, self-care and behavioral
change. The range of design problems can be addressed to
possible solutions that embody theories (e.g. self efficacy, MI,
TTM), design options (e.g. kairos, social networking,
tunneling, presence) and user needs (e.g. mobility, the home
setting, belonging), in order to provide effective tools for
supporting chronically ill patients.

CONCLUSION
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