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Abstract. In this paper, persuasive tools are presented fobile insomnia therapy based on principles from
psychology and conversation. First, general chaggstics of insomnia and insomnia treatment areutsed.
The paper concentrates on methods from cognitibabeur therapy (CBT) and improvement of motivation
for exercise adherence. Persuasive tools that lygllexamined are: alignment, adaptation and madtwai
support. It is concluded that mobile systems aregadte devices to assess relevant momentary infiama
and to deliver fully automated feedback at the appate time and location.
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and enhances health care and other costs for ngllio
worldwide! For chronic insomnia, complaints have to stay
for at least a month [1]. Chronic insomnia is a cuon
1 INTRODUCTION sleep disorder with a prevalence of around 10%hia t
general population [13].
The aim of this paper is to present a number oficbas Insomnia can usually be discerned from clinicabintew
persuasive tools for a so-called mobile virtualatpan the  and shows a large variability of individual diffeces in
field of insomnia therapy. These tools will be gnded in  both causes and symptoms [10]. In some individuals,
insomnia specific characteristics and general fpias in insomnia is caused by their lifestyle (e.g., ireguimes
psychology and communication theory. The overalll@gd  for sleeping, lack of exercise and relaxation, lattoand
the coaching system is to improve the quality eepl of drugs abuse, anxiety); in others, psychiatric ordicw
people suffering from chronic insomnia by non- disturbances cause insomnia (e.g., depressionssstre
pharmacological treatments. asthma, pain). The underlying mechanisms are titirly
In the future, the virtual coach is supposed t@o# user-  understood and in many cases the reason for tbedgisis
friendly therapy that 1. provides an automatedning unknown.
program based on a personalized model of the paten
assists the patient’s process of self-reflectiothwéspectto 2.1  |nsomnia treatment
sleep and wake behaviour, 3. provides tailoredrinétion
about sleep and sleep behaviour and 4. regulateJoday, it is widely accepted that cognitive anddebural
communication with other participants, such as peerd  factors play an important role in the disorder m§dmnia

care providers. and that non-pharmacological treatments such asitocey
behavioural therapy(CBT) significantly improve the
2 INSOMNIA condition of chronic insomnia patients [5]. Effeeti

T.h‘? work!ng_ Qeflnltlon of '“So_mn"_"‘ _IS a per§|stent ! Measurable costs of insomnia include reduced mtidty, increased
d|fﬂCU|t)_’ initiating  and/or maintaining sl_eep _ [32  absenteeism, accidents, and hospitalization, asasehedical costs due to
Insomnia has an enormous impact on the individual a increased morbidity and mortality, depression andrdased alcohol

society. It impairs daily functioning, reduces dtyabf life consumption (Daley et al., 2008). Roth (1996) estéd in 1996 the
overall economic costs of insomnia in the Unitedt&t at about 30 to 35

billion dollar!



interventions include a variety of (combined) eiss such
as sleep scheduling, relaxation training and sleggpene
[11].

CBT for insomnia (CBT-I) usually rests on two pial. a
behavioural component to unlearn maladaptive habits
to learn sleep improving behaviour and 2. a cogmiti
component to change a person’s dysfunctional ciagnit
such as negative thinking or unrealistic expectatiavith
respect to poor sleep. Crucial factors in the te@e the
person’s compliance with the exercises and theopéss
understanding of how the components facilitatenterfere
with sleep.

Treatment protocols for insomnia usually take betwé to
10 weekly consultation sessions [12]. Dependingtlos
stage of the therapy, various activities may beedaled
during a session: for instance, presentation ofreceptual
model of insomnia, review of the person’s sleeprydia
explanation of clinical procedures and their radipn
evaluation of compliance with homework assignmentd
introduction of new assignments for the upcomingkve
Unfortunately, CBT-l has some critical shortcomings
Weekly face-to-face sessions are expensive andsate
involvement of health-care professionals resultsldng
waiting lists. Although self-help therapies fromolis and
television improve coping with insomnia, these #pées
often do not lead to sleep improvements [16]. Apamant

CBT self-help system, a mobile CBT-l system has to
include a variety of persuasive elements and gfiegeto
improve adherence to the therapy. Let us, befordismiss
some possibilities of motivational support in a rnteb
device, first explore the concept of motivatiorf.(E7]).

3.1 Motivation, Activities and Goals

Motivation research has a long history in psychualg
science and definitions are not widely shared among
researchers. Roughly, to be motivated means to deedn
to do something [14]; motivation gives directiong®ople’s
activities. In formal communication and agent thesr
motivation is often expressed in mental constrgetsh as
wants, obligations or intentions to achieve a palér state,
the so-called goal; these constructs are esseatitd of the
preconditions to generate speech acts or otheritaesi[2].
Goals in insomnia treatment can be, for instanoeroved
sleep quality and daytime functioning, increasedepl
efficiency’ and reduced time to fall asleep. Activities are
the exercises to achieve these goals.

In traditional motivation theories [14] differenypes of
activities are distinguished: activities may in¢rinsically

or extrinsicallymotivated. Intrinsically motivated activities,
or briefly ‘intrinsic activities’, refer to activiés in which
someone experiences a reward in the activity itsetisk

aspect missing from many self-help therapies is thethat one ‘wants’ to do. Extrinsic activities referactivities

essential personalized support to encourage petple
adhere to the therapy (see e.qg. [9] and [17].

3 THERAPY COMPLIANCE AND
PERSUASION

In general, non-compliance (or non-adherence) ecathies
is an important problem (cf. [3]) and CBT-I is rxception.

In CBT-I, some exercises demand extensive selfliae
and stamina of the coachePeople may find the exercises
too strenuous (e.g. ‘sleep restriction’), they du believe
that it contributes to a solution of the problemg(ea
relaxation exercise) or simply forget to perforre #xercise
(e.qg. filling in their sleep diary).

for which there is no inherent connection betweba t
activity and the reward, a task that one ‘has’ to fdr
whatever reasons. The reward in the extrinsic #gtis in
the expected goal; the person has to invest aicenaount
of energy and time, and expects that payback veiipen
once the goal has been achieved.

In line with the two types of activities, we alsistthguish
between goals that are intrinsic and goals thatamensic.
An intrinsic goal refers to a state in which on@erxences
a reward simply by achieving the goal. Extrinsiaigarefer
to a state where one does not or hardly experie@aces
reward, a necessary and rationalized intermediatie $0
achieve the intrinsic goal. For instance, the oVvexacome
of CBT-l is an intrinsic goal, because improved lgyaf
sleep implies that the person feels better afterttterapy.

One of the keys to therapy adherence is the pesson’Goals such as increased sleep efficiency are sidrin

motivation to perform the exercises.
enthusiastically start a particular self-help sléegrapy and
discover that sizing down their time spent in bedjetting
out of bed in the middle of a cold and dark nigiguires a
great deal of effort. Consequently,

People mayimposed by the coach and do not necessarily leaanto

improved feeling of well-being.
In practice, however, the distinction is not alwé#yat clear.
A particular activity may be assigned a particwatue'

sleep quality and may vary over time and individual. In CBT-Irfo

deteriorates, people feel worse, get into a dowdwar instance, a relaxation exercise may be helpful Some

motivation spiral and the therapy is terminatech@turely.
Recognition of this process and adequately respgntdi it
in terms of motivational support is necessary elgnmeany
insomnia therapy. Therefore, as any other compgéri

2 We use the term ‘coachee’ or ‘person’ for the whe follows
the therapy, instead of, for instance, ‘clientatignt’ or ‘user’.

individuals, but may be counterproductive for amoth

3 Sleep efficiency is defined as the total sleeetimbed divided
by the total time in bed.

4 An option would be, for instance, to assign esidractivities
with negative numbers (‘punishment’) and intrinsith positive
numbers (‘pleasure’).



What is important, though, is that intrinsic adie$ are
rewarding in itself and can be used as a strategyprove
motivation and that extrinsic activities need maféort
from the coach in terms of persuasion techniquasinkic
activities need only brief support, a simple triggeay be
sufficient. Extrinsic activities may call for deli
explanation with respect to their
investments or effects.

The notions of ‘trust’ and ‘credibility’ play a pigular role

in extrinsic activities and goals. A person perfomn
extrinsic activities loses sense for direction daves the
decision to perform a particular exercise to thacto A
person who doesn’t trust the coach and, thereftmesn’t
believe that an exercise is in the person’s bdstast can
hardly be motivated to perform the exercise.

Moativation is not an invariant mental constructttremains
constant during the therapy. In fact, as we disdissarlier,
loss of motivation is one of the key factors in ding the
therapy. It's baseline value in the beginning af therapy
is influenced by many factors, such as the inititude,
stage of change, personality, beliefs, moods, eafiens,
progress, current interests, circumstances, engtenmd so
on.

This raises some important questions, such as,daowoss
of motivation be minimized, when and how should
motivation be monitored, and how should the coaddpa
to a particular level and respond to the variattoGéearly,
we have no definite answers to these questionsinbiite
remainder of this paper we will we briefly explotieree
processes that may influence motivation considgrabl
CBT-l: ‘alignment’, ‘adaptation’” and ‘motivational
support’. Alignment enables us to determine a nadiiwnal
baseline, motivational support may improve motwatand
take away motivational blockades, and adaptaticen igay
of adjusting information and exercises to a paldicu
motivational level.

3.2 Alignment
CBT-I can be considered as an amalgam of indivicunal

joint activities [3]. Coachees carry out individuatercises
suggested by the coach and there is frequent cwtioin of

way process, the coach gets acquainted with refevan
characteristics of the coachee and the coacheergéhant
characteristics of the system.

Levels of alignment may refer to, for instance, the
communication (e.g. interface design, formalityrsomal
reference, gender, modality preference, language), us

purpose, expectedethical aspects (e.g. privacy aspects, credibitilynmercial

interest, risks) and therapy related aspects (mgchee’s
state of change, age, expectations and investmsietsp
and wake habits, time schedules, earlier therapiesual
commitments, therapy program, system role, insomnia
related knowledge). A powerful persuasive instruirien
later use is a mutual acceptation of the theraplyexercise
goals [15].

We argue for an explicit stage of alignment of atooweek

in the beginning of the therapy, but we should keemind

that alignment is a constant process throughouthttrapy.

3.3 Adaptation

Adaptation in CBT-I may be considered as the proads
adjusting information and exercises to the neelgities,
cognition and circumstances of the coachee. Aligitraed
feedback are prerequisite for adaptation.

An important problem in CBT-l is that there is ctarg
investment in the first three or four weeks of therapy
without any payback. Even worse, people feel diitievay
from the overall goal of the therapy. There aréast two
ways to reduce this tension: adaptation of the cses
and/or adaptation of the goal(s). Let us brieflgcdiss the
first.

There is room for negotiating some of the exercise
variables. On the one hand, sleep therapy reqdisegpline
and, therefore, some extrinsic exercises are mandand
just have to be done [12]. On the other hand, tleereom
for adaptation of the exercise’s schedule. Foramsg, on
the basis of an initial period of alignment, theacio
suggests a particular threshold time to go to belirasing
time to get up. Individual preferences may indicatéelay
or advance in rising time and threshold time. Alsome
exercises may work better than others. So, substitwof
comparable exercises may be an option in some .cases

(communicative) activity between the coach and theSubstitution may work in particular for relaxatierercises.

coachee. A sine qua none for joint activities, andIn other words,

conversation in particular, is common ground, a mm
understanding of the world around us
communication partner.

To achieve a common ground, coach and coacheetneed
align their situation models, the so-called process
‘alignment’  [8]. In human-human communication,
alignment is largely an unconscious process wheaple
align their representations at different levels.

We are convinced that incorporating alignment skih
mobile CBT-l is a prerequisite for tailoring infoation and
thus minimizes a coachee’s loss of motivation. e t

and our

there should be room for exercise

adaptation wherever possible.
3.4 Motivational Support

Motivational support, refers to verbal and/or narbal
communication acts to improve motivation and toetak
away motivational or other blockades. It may vamyni a
single reminder to start the exercise to an explici
compliment of the coachee or feedback relatedsmhher
progression. Clearly, motivational support shoulé b
adapted to the coachee’'s characteristics and the

alignment stage, coach and coachee are establishingircumstances.

familiarity and common ground. Since alignment isva-
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