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ABSTRACT

The aim of this study was to explore adherence to treatment among people with
psychotic disorders through the development of user-centered mobile technology
(mHealth) intervention. More specifically, this study investigates treatment adherence
as well as mHealth intervention and the factors related to its possible usability. The
data were collected from 2010 to 2013. First, patients’ and professionals’ perceptions
of adherence management and restrictive factors of adherence were described (n = 61).
Second, objectives and methods of the intervention were defined based on focus group
interviews and previously used methods. Third, views of patients and professionals
about barriers and requirements of the intervention were described (n = 61). Fourth,
mHealth intervention was evaluated based on a literature review (n = 2) and patients
preferences regarding the intervention (n = 562).

Adherence management required support in everyday activities, social networks and
maintaining a positive outlook. The factors restricting adherence were related to
illness, behavior and the environment. The objective of the intervention was to support
the intention to follow the treatment guidelines and recommendations with mHealth
technology. The barriers and requirements for the use of the mHealth were related to
technology, organizational issues and the users themselves. During the course of the
intervention, 33 (6%) out of 562 participants wanted to edit the content, timing or
amount of the mHealth tool, and 23 (4%) quit the intervention or study before its
conclusion. According to the review, mHealth interventions were ineffective in
promoting adherence.

Prior to the intervention, participants perceived that adherence could be supported, and
the use of mHealth as a part of treatment was seen as an acceptable and efficient
method for doing so. In conclusion, the use of mHealth may be feasible among people
with psychotic disorders. However, clear evidence for its effectiveness in regards to
adherence is still currently inconclusive.

Keywords: adherence, mHealth, health technology, short message service, mental
health, psychotic disorders, psychiatric nursing
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TIIVISTELMA

Tutkimuksen tavoitteena oli selvittdd psykoottisia héiriotd sairastavien hoitoon
sitoutumista,  kehittdmalld  kayttdjaldhtdinen  mobiiliteknologinen  interventio.
Tutkimuksen kohteena olivat hoitoon sitoutuminen, mobiiliteknologinen interventio ja sen
kéaytettdvyyteen liittyvét tekijdt. Aineisto keréttiin vuosina 2010-2013. Ensimmaéisessé
vaiheessa kuvattiin potilaiden ja hoitohenkilokunnan ndkemyksiéd hoitoon sitoutumisen
hallinnasta ja sitd rajoittavista tekijoistd (n = 61). Toisessa vaiheessa maéériteltiin
intervention tavoite ja menetelmét ryhméihaastatteluiden sekd aiempien tutkimusten
avulla. Kolmannessa vaiheessa kuvattiin potilaiden ja hoitohenkilokunnan ndkemyksié
esteistd ja vaatimuksista intervention kaytolle (n = 61). Neljdnnessd vaiheessa
mobiiliteknologisia interventioita arvioitiin perustuen kirjallisuuskatsaukseen ja
potilaiden (n = 562) mieltymyksiin.

Hoitoon sitoutumisen hallinta edellytti arkiel&dmdn, sosiaalisten verkostojen ja
positiivisen nikemyksen tukemista. Hoitoon sitoutumista puolestaan rajoitti sairauteen,
kéyttdytymiseen ja ymparistoon liittyvét tekijat. Intervention tavoitteeksi muodostui
potilaan suunnitelmallisen pyrkimyksen tukeminen hoitosuositusten ja — ohjeiden
noudattamiseksi, hyddyntden mobiiliteknologiaa. =~ Mobiiliteknologian  kéyton
vaatimukset ja esteet liittyivdt teknologiaan, organisaatioon ja kayttdjaén. Kaikkiaan
562 tutkittavasta, 33 (6 %) halusi intervention aikana sisdllollisid, ajallisia tai
maaréllisid muutoksia valitsemiinsa viesteihin, ja 23 (4 %) keskeytti intervention tai
tutkimuksen. Kirjallisuuskatsauksen mukaan mobiiliteknologiset interventiot eivit
edisténeet hoitoon sitoutumista.

Tutkittavat kuvasivat interventiota edeltdvasti, ettd hoitoon sitoutumista on mahdollista
tukea, ja mobiiliteknologia osana hoitoa koettiin hyvéksyttiaviksi ja tehokkaaksi
menetelméksi tihdn. Arvioinnin perusteella mobiiliteknologia saattanee olla soveltuva
osa psykoottista hdirioitd  sairastavien hoitoon. Tieto mobiiliteknologian
vaikuttavuudesta hoitoon sitoutumisen edistdmiseksi on kuitenkin vield tdlld hetkelld
puutteellinen.

Avainsanat: hoitoon sitoutuminen, mobiiliteknologia, terveysteknologia, tekstiviesti,
mielenterveys, psykoottiset héiriot, psykiatrinen hoitotyo
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Introduction

1. INTRODUCTION

Psychotic disorders are a major public health problem (Bogren et al. 2009; Perilé et al.
2007). The clinical presentation of symptoms is diverse (WHO 2015), affecting a
person’s thoughts and actions (Esan et al. 2012). To manage these symptoms and to
prevent relapses, adherence to treatment is crucial (Current Care Schizophrenia
Guideline 2013). Still, for many years, studies have pointed out the difficulties of
adherence (Fenton et al. 1997; Lacro et al. 2002; Goff et al. 2010; Haddad et al. 2014).
This results in repeated hospitalizations, increasing the annual costs of health care for
relapsing patients to three times the amount for those who do not relapse (Ascher-
Svanum et al. 2010). The various factors contributing to a predisposition for non-
adherence are contradictory (Sendt et al. 2015), and include behavioral, health-related
and environmental factors (Oehl et al. 2000). Moreover, the understanding of treatment
adherence is poor (Piette et al. 2007), and the content is complex and multifaceted,
including aspects such as patient behavior and nursing practice (Gardner 2015).

Mobile health (mHealth) refers to the use of mobile technology as a part of medical or
public health care (WHO mHealth 2011). The use of mHealth may increase the
efficiency and quality of health care and treatment (European Commission 2013).
Overall, it supports the development of health care in becoming more patient-focused
(European Commission 2014). Lately, it has been used as a method for delivering
adherence-improving interventions with promising results (Pijnenborg et al. 2010;
Montes et al. 2012), and it has the potential to significantly shape health care in the
future (Weinstein et al. 2014).

The frequently used mobile application, Short Message Service (SMS), has the proven
capability of being a useful tool in the field of health care (Kannisto et al. 2014). It can
offer promising methods for treatment and communication (European Commission
2014; WHO mHealth 2011), as it is one solution for making health care more cost-
effective by improving the efficiency of the system (European Commission 2014).
SMS can also promote medication adherence (Montes et al. 2012) and increase health
care appointment attendance (Gurol-Urganci et al. 2013). Although smartphone apps
are nowadays used as a form of mHealth, including among people with psychotic
disorders, with high feasibility rates (Firth & Torous 2015), traditional SMS is still the

most successful and frequently used mHealth tool that supports treatment adherence
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Introduction

among people with chronic disorders. SMS is inexpensive and can be used with simple
mobile phones, with minor technical skills. (Hamine et al. 2015.)

Little is known about patients’ preferences of types of mHealth. There is also a lack of
evidence determining how accepted mHealth really is (Daker-White & Rogers 2013)
as well as the perceptions toward mHealth of people with psychotic disorders (Palmier-
Claus et al. 2013). Therefore, it is important to evaluate whether preferences vary over
time, since people with psychotic disorders can be inconsistent in their preferences
(Gard et al. 2011, Strauss et al. 2011). However, it has been shown that people with
psychotic disorders are able to make requests and express their preferences about their
treatment (Farrelly et al. 2014). Moreover, evidence regarding the efficacy of mHealth
is still needed (Black et al. 2011). To address this research need, the development
process of mHealth intervention, with preferences of patients and professionals was
presented. This included a description of adherence, objectives of the intervention, the
intervention methods, any barriers or requirements, as well as the effectiveness and

feasibility of mHealth interventions.

The aim of this study was to explore adherence to treatment among people with
psychotic disorders through the development of user-centered mobile technology
(mHealth) intervention. More specifically, this study investigates treatment adherence
as well as mHealth intervention and the factors related to its possible usability. This
dissertation has been written in the field of nursing science, and it is a part of the study,
“Mobile.Net” (ISRCTN: 27704027), which evaluates the impact of SMS on the
encouragement of adherence among people with psychosis (Vélimaiki et al. 2012).

In this study, the patient population was characterized as adults with psychotic
disorders (codes F20-F29), based on ICD-10. The intervention target population was
on antipsychotic medication, which is central in the treatment of psychotic disorders
(Current Care Schizophrenia Guideline 2013). Each individual is understood as a
whole and multidimensional person, taking his or her physical, emotional, mental,
spiritual and social aspects into consideration (Gournay 2000). The environment was
psychiatric outpatient care, where the treatment of psychotic disorders is primarily

carried out (Current Care Schizophrenia Guideline 2013).
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Introduction

In this study, treatment adherence was understood as the extent that a patient follows
treatment guidelines (Christensen 2004; Haynes et al. 2005) and measured by
participant perceptions of adherence and the level of self-reported medication taking.
The guidelines were operationalized by concentrating on the developed intervention
areas corresponding to the specific areas of the Finnish Schizophrenia Current Care
Guidelines (2013). In this study, patient participation in treatment (Sawada et al. 2009)
and intention to follow recommendations were important. Treatment adherence
covered medication adherence, participation in follow-up care and ability to conduct
everyday activities. The term adherence was chosen since it is widely used, referring
adherence with the treatment instructions generated through a mutual understanding of
the patient and professionals (Gardner 2015).

In this study, mHealth was understood as the use of mobile technology as a part of
medical or public health care (WHO mHealth 2011), especially in psychiatry outpatient
care. In this study, the term mHealth includes SMS and other mobile applications. The
developed mHealth intervention was an SMS, the use of which was initiated after a
patient was discharged from inpatient care and continued for one year during outpatient

carc.
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Background

2. BACKGROUND

2.1 Psychotic disorders

Psychotic disorders are severe, impairing and, typically, chronic mental disorders
(Perédld et al. 2007; Haller et al. 2014). The clinical presentations of psychotic
symptoms are diverse (e.g. delusions and hallucinations) (WHO 2015) and affect a
person’s thoughts and actions (Esan et al. 2012). The International Statistical
Classification of Diseases and Related Health Problems (ICD-10) categorizes
psychotic disorders as schizophrenia, schizotypal and delusional disorders (F20-F29).
More specifically, the disorders classified under this category are: schizophrenia (F20);
schizotypal disorder (F21); delusional disorders (F22); brief psychotic disorder (F23);
shared psychotic disorder (F24); schizoaffective disorders (F25); other psychotic
disorders not due to a substance or known physiological condition (F28) and
unspecified psychosis not due to a substance or known physiological condition (F29).
(ICD-10 WHO Version 2015.)

The lifetime prevalence of all psychotic disorders is 3% (Peréld et al. 2007). There is
urban-rural and geographical variation in prevalence (Perdld et al. 2008) as well as
geographical variation in incidence rates (Kirkbride et al. 2012). For example, in
Finland, people born in the East (3.99%) or the North (4.56%) have higher odds of
experiencing psychosis compared to people from Southwest Finland (2.17%). In
addition, some demographic factors can increase the prevalence, such as not being
married, being retired, not having a higher education or a low income level. (Perélé et
al. 2008.)

The humanistic burden of psychotic disorders is significant (Kitchen et al. 2012;
Millier et al. 2014). This is due to chronic nature (Messias et al. 2007) and the high risk
of related disability. The burden includes manifold overlapping dimensions; quality of
life, depression, family burden, cognitive functioning, social impairment, mortality,
suicide, homelessness, morbidity, stigmatization, violence, and problems in lifestyle
and physical performance (Millier et al. 2014). Some studies have found that people
with psychotic disorders are more likely to experience a poor quality of life, compared
to the general population or to people with other disorders (Bobes et al. 2007; Millier et
al. 2014). On the other hand, although objectively measured quality of life can be

averagely lower than that of the general population, it can be averagely higher when
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Background

subjectively measured (Saarni & Pirkola 2010). Nevertheless, adherence and subjective
quality of life are linked together; when adherence improves, so does quality of life
(Moran & Priebe 2016).

Psychotic disorders pose a high economic burden (Frey 2014). For example
schizophrenia accounts for a significant part of the financial burden for global diseases,
with 2.8% of the total Years Lived With Disability (YLD) (WHO 2008) accounting for
1 — 2% of the total health care expenditures (Hu 2006). In Finland, the annual cost of
schizophrenia to society is approximately EUR 900 million, including loss of
productivity (Wahlbeck & Hujanen 2008). During the year after a first psychosis, the
costs of medication is EUR 650 - 1038 per person and inpatient care is EUR 12 000 -
32 000 per person (Karvonen et al. 2008). Looking beyond the direct costs of health

care, indirect costs of schizophrenia are also high (Tarricone et al. 2000).

Non-adherence to treatment is prevalent in half of the population of people with
psychotic disorders (Goff et al. 2010; Haddad et al. 2014). An estimation of 90% of
people with schizophrenia relapse within 5 years of their first psychosis (Robinson et
al. 1999). The risk of relapse increases in cases when people discontinue treatment or
medication. Therefore, one major predictor of an earlier relapse is poor adherence to
treatment (Morken et al. 2008; Simhand]l et al 2014).

2.2 Psychiatric treatment and legislations

2.2.1 Psychiatric treatment

Comprehensive treatment of psychotic disorders is characterized by several different
modes of activities. The activities consist of medication, psychosocial interventions,
environmental support and financial sustenance. (Haller et al. 2014.) The treatment
focuses on the prevention of psychoses and the promotion of recovery, with a patient-
centered approach (NICE [CG178] 2014). Each individual’s overall well-being,
including physical, psychological and social aspects, should be taken into account
(Gournay 2000). Therapeutic alliance should be persistent, carried out in a confidential
nature, and individualized treatment plans should be regularly revised, taking into
account relatives and close ones. In practice, the treatment is a combination of
treatment methods; antipsychotic medication, individual psychosocial treatment,

psychoeducation, psychosocial rehabilitation and supported employment. In practice,

15



Background

the treatment of psychotic disorders is carried out primarily in outpatient care. (Current
Care Schizophrenia Guideline 2013.)

The objectives of treating psychotic disorders vary, depending on the phase of the
illness. During the acute phase, treatment prevents harm and reduces psychosis
(American Psychiatric Association 2010). Reducing psychotic symptoms is done with
medication, therapeutic interaction, individual therapy and ensuring a safe treatment
environment (Current Care Schizophrenia Guideline 2013). When the patient’s
condition is under the process of stabilization, treatment focuses on preventing
relapses, advancing the recovery process and adapting to everyday life. During the
stable phase, treatment focuses on maintaining the achieved levels of personal
functionality, quality of life, and ensuring remission of symptoms and prevention of
relapses (American Psychiatric Association 2010.) The greatest risk of relapses is
during the two months after discharge from hospital care (Markowitz et al. 2013). To
prevent relapses, good adherence to treatment is one of the key issues (Current Care
Schizophrenia Guideline 2013).

2.2.2 Legislations and policies

Mental health policies and legislations provide guidelines for psychiatric care. Mental
health legislation protects, promotes and improves the wellbeing of patients and gives a
framework for mental health policies. (WHO 2003a.) To ensure high quality care,

policies and strategies are required, creating standards for care (Faydi et al. 2011).

The actions of psychiatric services are defined in the Finnish Mental Health Act
(1116/1990) and in the Health Care Act (1326/2010). The services are based on
preventive, responsive and mitigative actions regarding psychiatric disorders, aiming to
promote mental health well-being by supporting individuals’ capabilities to cope with
their illness (Mental Health Act 1116/1990). Psychiatric services are supervised and
directed by the Ministry of Social Affairs and Health. The Regional State
Administrative Agency is responsible for controlling, planning, supervising and
directing mental health work in its own territory, guided by The National Supervisory
Authority for Welfare and Health (Valvira). In practice, providing psychiatric services
is under the responsibility of municipalities and hospital districts (Mental Health Act
1116/1990).
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In the Finnish health care system, treatment of mental health problems is divided into
primary health care and specialized public health services. Primary health care is
provided by municipalities and carried out at health centers. The health centers arrange
the prevention, diagnosis and treatment of mental disorders. In order to gain access to
specialized care, a reference from a primary care professional is usually required. In
specialized health care, which includes specialized mental health care, municipalities
are organized to form hospital districts. (Ala-Nikkola et al. 2014; Sadeniemi et al.
2014.) There are 317 municipalities (Ministry of Finance 2016) and 20 hospital
districts in Finland (Statistics Finland 2014). It is the responsibility of the
municipalities to arrange basic level psychiatric care as a part of public health and
social welfare, and hospital districts are responsible for specialized medical care
(Mental Health Act 1116/1990). Preventive and equal care is a core objective (Ministry
of Social Affairs and Health 2013), and to ensure this, hospital districts and
municipalities work together by combining their actions (Mental Health Act
1116/1990; Ministry of Social Affairs and Health 2013).

In Finland, a reform of healthcare and social welfare is currently ongoing. This can
have a high impact on the structure of the Finnish health care system in the future.
(Ministry of Social Affairs and Health 2016a.) In addition, as part of the Finnish
Government, the MSAH has developed a strategy for social and health policy that
emphasizes the reform of the Mental Health Act (Ministry of Social Affairs and Health
2016b), which can also impact the future of mental health care in Finland.

2.3 Treatment adherence of people with psychotic disorders

2.3.1 Treatment adherence

In this context, adherence refers to the extent that a patient follows the
recommendations they are given for prescribed treatments (Haynes et al. 2005). It is
not limited to taking medication at the right time, frequency and dosage (Cramer et al.
2008), but more widely encompasses the treatment (Haynes et al. 2005), beyond
medication taking (WHO 2003b). Christensen (2004) defines adherence as “the extent
to which a person’s actions or behavior coincides with advice or instruction from a
health care provider intended to prevent, monitor, or ameliorate a disorder”
(Christensen 2004). This definition may include some paternalistic connotations, since
the patient is advised to follow given instructions. Therefore, the World Health

Organization defines adherence as the extent to which people follow the
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recommendations from a health provider. (WHO 2003b.) At the core of adherence is
the existing mutual understanding between a patient and a health provider, and the
patient freely decides whether or not to follow the recommendations. Therefore, the
recommendations of the United Kingdom National Health Service has suggested that
adherence can be understood as the choices made in patient behavior regarding
medicine taking. (Horne et al. 2005.) Overall, the content of adherence is complex and
multifaceted, including aspects such as patient behavior and nursing practice (Lehane
& McCarthy 2009; Gardner 2015).

In addition to adherence, the concepts of compliance, concordance, persistence
(Hugtenburg et al. 2013), commitment, attrition, acceptance, agreement and therapeutic
alliance are also associated with the phenomenon of a patient sticking to, or not
sticking, to his or her prescribed treatment. Adherence includes important elements
from the concepts of compliance and concordance, and is therefore currently preferred

in nursing practice (Lehane & McCarthy 2009).

In health care and in the relative literature, adherence is used synonymously with
concordance (Gardner 2015). Concordance means that a patient and a healthcare
professional have reached an agreement on treatment based on their communication
with each other (Snowden et al. 2014). Interaction, which is known to have a positive
association with adherence, is a key element in concordance. However, empirically
measuring this is currently challenging, and therefore this term is less often used in
nursing interventions (Lehane & McCarthy 2009). Adherence is also linked with the
term persistence, which covers patient participation in treatment as well as following
medication instructions (Sawada et al. 2009). Commitment can be defined as the state
or quality of being dedicated to an activity (Oxford Dictionary), for example, to
treatment. Attrition can be defined as the sum or amount that patient initiates or
participates in treatment (Lamb et al. 2012). Besides these, other terms used to describe
this issue are persistence (Cramer et al. 2008) and therapeutic alliance (Svensson &
Hansson 1999). In this context, persistence has been defined as the duration that
treatment is followed (Cramer et al. 2008), while therapeutic alliance entails

collaboration between professionals and patients (Svensson & Hansson 1999).

Compliance means “the extent to which a person’s behavior coincides with medical or
health advice” (Haynes et al. 1979). Similarly, medication compliance has been
defined as patients following recommendations of taking medication at the right time,
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frequency and dosage (Cramer et al. 2008). Compliance includes all actions aiming to
follow the treatment instructions given by health care professionals. The term ‘non-
compliance’ means that a patient does not maintain behavior that follows the
instructions by the health care provider (Lubkin 1995). While the concept of
compliance may include paternalistic connotations (Horne et al. 2005; Bissonette
2008), other terms are widely been used. For example, the difference between the
terms compliance and adherence are, that in adherence the patient is actively involved
in their own care, through his/her agreement to the treatment recommendations (WHO
2003b; Horne et al. 2005). On the other hand, there is no clear evidence that other
terms would be less degrading or more favored by patients than the term compliance
(Cramer et al. 2008).

Non-adherence means that an individual is not following the recommendations given
by a health care professional (Haynes et al. 2005). The degrees of adherence vary, and
adherence may be intentional or unintentional (Gibson et al. 2013; Hugtenburg et al.
2013). In an optimal situation, the patient takes all of the medications as recommended
(Kane et al. 2013), but in most occasions, this is not achieved (Farooq & Nacem 2014).
For medication adherence, a frequently used cutoff point is when a patient misses at
least 20% of the medication (Karve et al. 2009; Velligan et al. 2009). A patient is
considered to practice good adherence when they adhere to their treatment at least 75%
of the time (Rabinovitch et al. 2009). If the patient takes 50% of the prescribed
medication, she/he can be considered to be partially adhering (Velligan et al. 2009).
Partial adherence is also considered to be when a patient takes medication at times, but
not to the extent as prescribed. Problems with adherence may occur when a patient
exceeds the frequency or dosage of medication (Karve et al. 2009; Gibson et al. 2013),
but typically medication is not taken frequently enough or in dosages that are too
small. (Karve et al. 2009.) In addition, if the patient has not taken medication for 1

week, she/he can be considered to be non-adherent (Velligan et al. 2009).

It has been reported that the 20% medication cutoff has validity in predicting relapses.
In practice, it is problematic to evaluate whether people are fully adherent, partially
adherent, or non-adherent, because adherence, in terms of dose-response, can vary over
time (WHO 2003b; Kane et al. 2013). Moreover, the point that affects health outcomes
varies from person to person, and even weaker non-adherence may cause poor health
outcomes (Karve et al. 2009) and further relapses and hospitalizations (Robinson et al.
1999, Ascher-Svanum et al. 2010).
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2.3.2 Factors related to adherence

Several factors could predispose people with psychotic disorders to be non-adherent to
treatment (Leclerc et al. 2015; Sendt et al. 2015). The factors vary and are
contradictory (Haddad et al. 2014; Sendt et al. 2015), and include behavioral,
environmental and health-related factors (El-Mallakh & Findlay 2015). Moreover,
adherence is multifactorial and an individual issue, which can change over time
(Velligan et al. 2009; Haddad et al. 2014; Leclerc et al. 2015). The complexity and the
interaction between the factors cause challenges for motivation and the ability to
adhere (Chapman & Horne 2013; Richardson et al. 2013; El-Mallakh & Findlay 2015).
Typically, some factors of adherence are such that the patient can control them
themselves (Osterberg & Blaschke 2005).

Factors affecting adherence are here presented based on categories of systematic
reviews by Sendt et al. (2015) and Kane et al. (2013). First, Sendt et al. (2015) divides
factors related to medication adherence as follows: 1) patient-related factors, 2)
medication-related factors, and 3) environment-related factors (Sendt et al. 2015).
Second, Kane et al. (2013) use the following categorization: 1) patient-related factors,
2) illness related-factors, 3) medication-related factors, 4) provider/system/treatment-
related factors, 5) family/caregiver-related factors, 5) other factors (Kane et al. 2013).
Since the focus of this study is on treatment adherence in general, the dimension
“medication-related factors” was widened to comprise treatment in general. The factors

related to adherence are here presented as follows:

1) Patient-related factors
2) Illness-related factors
3) Family/caregiver-related factors

4) Treatment-related-factors

Patient-related factors

There are no demographic factors (Osterberg & Blaschke 2005) or single personality
types that are constant predictors for non-adherence (Kane et al. 2013). There are,
however, studies that have found that some demographic factors that make people with
psychotic disorders more susceptible to poor adherence as a result in their studies.
These factors include being young in age (Peuskens et al. 2010; Bressington et al.
2013), being single (Rabinovitch et al. 2009), being male (Morken et al. 2007) and

having a low level of education (Huang et al. 2009). Results vary between studies; for
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example, one study reported that younger patients and females are more likely to have
problems with adherence (Bressington et al. 2013), while another study found that
being young and being male predict poor adherence (Nosé et al. 2003). There are also
studies that have found that neither gender, nor age (Lacro et al. 2002; Alene et al.
2012; Misdrahi et al. 2012; Chan et al. 2014), nor level of income, nor religion nor the
level of education (Alene et al. 2012) increase the risk for non-adherence at all. A
patient’s history of hostility and physical violence has been found to be associated with
a higher risk of not adhering to treatment (Novick et al. 2010). Likewise, being abused
in childhood can also make a patient predisposed for non-adherence (Spidel et al.
2015).

The insight and awareness that patients have regarding their illness and treatment are
related to adherence, at least to some degree (Kao & Liu 2010; Misdrahi et al. 2012;
Kane et al. 2013; Uhlmann et al. 2014; Drake et al. 2015; Novick et al. 2015). Insight
into illness can be understood as the extent that patient has adopted the illness model
proposed by care provider (Linden & Godemann 2007). Significant associations have
been found between increased insight into the illness, as well as good general
awareness, and noticeable improvements in adherence (Misdrahi et al. 2012; Novick et
al. 2015). Particularly, knowledge about the specific issues regarding the illness (e.g.
cause of the illness) and the purpose and effects of the treatment can increase
adherence (Misdrahi et al. 2012; Chan et al. 2014; Lau et al. 2015). Furthermore,
insight and attitude toward treatment have a positive relationship with each other; when
one improves, so does the other. Sometimes the attitudes related to treatment can have

an even greater impact on adherence than insight (Beck et al. 2011).

Having been non-adherent in the past can indicate a higher risk of poor adherence in
the future (Lacro et al. 2002; Ascher-Svanum et al. 2006; Rabinovitch et al. 2009; Lai-
Ming Hui et al. 2015), and vice versa: if a patient has followed treatment
recommendations previously, there is high possibility for future adherence also
(Novick et al. 2010). To maintain adherence, patients should be of the mindset that the
treatment benefits their health status and illness (Drake et al. 2015). Without this
perceived need, adherence may be poor (Uhlmann et al. 2014). For example, not taking
medication can be a result of the patient believing that she or he is not actually ill, and
therefore medication is not perceived to be necessary (Lau et al. 2015). Moreover,
patients themselves have expressed that one reason for not adhering is a lack of
sufficient knowledge about the treatment (Alene et al. 2012).
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Internalized (i.e. personal, perceived) stigma is a subjectively perceived stigma
(Gerlinger et al. 2013). Perceived stigma is relatively common among people with
psychotic disorders (Yilmaz & Okanli 2015); over 70% have experienced it, and over
half said that they have faced discrimination by health care professionals (Brain et al.
2014). The association between perceived stigma and adherence is somewhat mixed:
some studies have found an association between experiencing stigma and poor adherence
(Fung et al. 2010), but others have not (Brain et al. 2014). Internalized perceived stigma
is also associated with negative attitudes toward treatment (Uhlmann et al. 2014; Yilmaz
& Okanli 2015), which can further lead to non-adherence (Uhlmann et al. 2014).

Illness-related factors

Illness-related factors of adherence are due to the nature and duration of a psychotic
disorder. Psychotic symptoms may cause fears toward medication and treatment,
further posing a loss of motivation to adherence. (Gibson et al. 2013.) When the
presence and severity of psychotic symptoms are substantial, a patient can become
confused, and this can lead to non-adherence (Spidel et al. 2015). Moreover, the
combination of negative symptoms and poor insight is one predictor for poor
adherence (Staring et al. 2011), as well as a higher severity level of psychopathology
(Kao & Liu 2010; Spidel et al. 2015). Additionally, cognitive impairment is quite
typical in psychotic disorders (Holthausen et al. 2002) and can make adherence
challenging. On the other hand, patients with good verbal memory can be more aware
of their illness and its future consequences. This can lead to denial of the illness and
treatment — and thus to non-adherence (Staring et al. 2011)

In terms of substance abuse, current substance and alcohol dependence can increase the
risk of non-adherence (Ascher-Svanum et al. 2006; Kamali et al. 2006; Quach et al.
2009; Novick et al. 2010; Alene et al. 2012). However, there are also results indicating
no associations between these factors. It is also unclear whether or not substance abuse
leads to non-adherence, or if non-adherence increases the risk of substance abuse
(Spidel et al. 2015).

Regarding the duration of psychotic illness, the shorter the period of the illness is, the
higher the risk of poor adherence becomes (Lacro et al. 2002; Rabinovitch et al. 2009;
Peuskens et al. 2010). A patient’s first episode of psychosis is particularly
problematic (Rabinovitch et al. 2009; Novick et al. 2010), and the level of adherence
likely increases during the treatment (Rabinovitch et al. 2009).
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Family/caregiver-related factors

Patients who adhere poorly to their treatment are less likely to have a good level of
social support from their families and friends (Rabinovitch et al. 2009). Respectively, a
higher level of social activity corresponds to a higher level of adherence (Novick et al.
2010; Teferra et al. 2013; Sariah et al. 2014). This can be problematic, since people
with psychotic disorders may avoid close relationships and activities in society because
of the fear of stigma (Brain et al. 2014). Therefore, social isolation is common and
patients may not be reminded about treatment, or receive support from family members
or friends (Haddad et al. 2014). This can further cause memory lapses (Gibson et al.
2013). When patients are encouraged to get involved in activities (e.g. education),

negative attitudes toward adherence are possibly reduced (Uhlmann et al. 2014).

Treatment-related-factors

Therapeutic alliance is an important factor for treatment adherence (McCabe et al.
2012; Misdrahi et al. 2012; Gault et al. 2013; Novick et al. 2015). Good therapeutic
alliance corresponds with better adherence (Misdrahi et al. 2012; Novick et al. 2015).
This can be due to the fact that a patient is more willing to accept treatment
recommendations from professionals if the patient feels comfortable being with them
(McCabe et al. 2012). If a patient’s preferences toward his/her treatment are not taken
into account, they may get frustrated, which could increase the risk of non-adherence
(WHO 2003b). Therefore, the perspectives of patients should always be considered
(Gault et al. 2013). Moreover, to avoid misunderstandings and thus a lack of
adherence, the discussions between patients and professionals should be clear and
understandable (McCabe et al. 2013). Other factors increasing non-adherence are
poorly planned treatment, especially in the discharge phase (Haddad et al. 2014), and
interruptions or changes in normal treatment (e.g. changes in appointment times)
(Rettenbacher et al. 2004).

The occurrence of side-effects from medication is one possible reason for a patient to
not take medication (Alene et al. 2012; Lau et al. 2015). The side-effects can cause
significant impairments in a patient’s daily life (Waterreuss et al. 2012). From the
patient’s point of view, side-effects impairs patient’s daily life equally with symptoms
of illness (Hon 2012). On the other hand, there is also evidence that extrapyramidal
side-effects, for example, do not increase the level of non-adherence (Rabinovitch et al.
2009; Kao & Liu 2010). Professionals do not always routinely screen patients for side-

effects, and sometimes consciously give little information about the possible side-
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effects. Professionals may do this if they are afraid of the consequences that the
knowledge of the side-effects might have on the patient, such as not taking the
medication (Brown & Gray 2015). Despite this, patients generally have a good
understanding of the most common possible side-effects of their medication; nearly
80% are able to name these side-effects. Finally, another common reason for not taking

medication can be that the patient simply forgets (Alene et al. 2012).

2.3.3 Adherence management

Adherence management refers to the promotion of adherence to treatment. According
to the guidelines of the UK National Institute for Health and Care Excellence (NICE),
promotion of treatment adherence includes two main tasks: assessment of adherence,

and interventions to promote adherence. These are described more detail below.

Assessment of adherence aims to identify cases when a patient needs extra support in
maintaining adherence. The assessment should be a part of normal routine care
(Osterberg & Blaschke 2005; NICE [CG76] 2009; Gadkari & McHorney 2012; Farooq
& Naeem 2014), since non-adherence can at least partly be predicted and targeted
(Novick et al. 2010; Leclerc et al. 2015). Assessment can be conducted using
subjective or objective measures (Haddad et al. 2014), with direct or indirect methods
(Osterberg & Blaschke 2005; Farooq & Naeem 2014).

When scientifically evaluating adherence, using at least two methods of measurements,
of which at least one is objective (e.g. pill count, laboratory tests), guarantees a reliable
assessment of adherence (Velligan et al. 2006). Moreover, when assessing adherence
from a scientific point of view, evaluation should focus not only on the level of
adherence, but also on the clinical outcomes. These measures together can verify the
possible effect on adherence to clinically important outcomes (Nieuwlaat et al. 2014).

Subjective assessment is a frequently used evaluation method (Velligan et al. 2006;
Clifford et. al. 2014), involving the patient or professional giving an estimation of the
adherence level (Haddad 2014). In practice, this can be done by directly asking patients
if he/she has taken medication as recommended (NICE [CG76] 2009; Farooq & Naeem
2014). However, this method can be unreliable and often under- or overestimates the
level of adherence (Velligan et al. 2006; Haddad et al. 2014). Therefore, it is important
that the assessment is conducted in a way that the patient can freely express possible
problems with adherence (NICE [CG76] 2009).
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Objective assessment may include electronic pill counts, medication event monitoring
system, biological markers, hair analysis, blood tests, and observation of the patient
(Velligan et al. 2006; Kane et al. 2013). Objective assessment is more reliable
than subjective, but some methods are time-consuming and expensive, and therefore
less commonly used (Haddad et al. 2014). Moreover, although a variety of instruments
are available, some have poor validity, and results may differ between instruments
(Kikkert et al. 2008). In practice, assessment of medication adherence can be done, to
name two examples, by screening medication records from the pharmacy or asking
patients to return his/her untaken medicine (NICE [CG76] 2009). Assessment of
adherence to follow-up care can be done by calculating the rates of missed, cancelled
or rescheduled appointments (Hasvold & Wootton 2011).

Interventions that promote adherence aim to support patients in achieving adherence
management. The interventions should be considered on an individual basis,
corresponding to needs of the patient (NICE [CG76] 2009; Staring et al. 2011; Wouters
et al. 2016). Overall, promotion can be carried out using fairly simple strategies
(Haddad et al. 2014), particularly targeting patient-related factors, and taking into
account the causes of non-adherence (WHO 2003b; NICE [CG76] 2009; Beck et al.
2011; Haddad et al. 2014; Wouters et al. 2016). The strategies should specifically
consider the possibly contradictory feelings that people may have toward adherence
and treatment (Hugtenburg et al. 2013; El-Mallakh & Findlay 2015). Adherence-
supporting interventions can be divided into pharmacological (e.g. simplifying dosage)
and psychosocial (e.g. psychoeducation) intervention (Farooq & Naeem 2014). The
intervention can target educational interventions, simplify medication doses, ensure
sufficient opening times for outpatient clinics, and improve communication between
patient and professionals (Osterberg & Blaschke 2005).

In nursing practice, the interventions can be as simple as discussions with the patient;
when non-adherence is recorded, a professional identifies whether the non-adherence
was intentional or unintentional (NICE [CG76] 2009) and asks how often the patient
usually misses taking his/her medication (Osterberg & Blaschke 2005; Farooq &
Naeem 2014). Further discussion about the importance of the medication, how it can
affect the disorder, as well as the medication’s possible side-effects enhances

understanding and can help patients be more likely to adhere (Hon 2012).
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It is important to distinguish the difference between cases of intentional and
unintentional non-adherence. Intentional non-adherence involves a patient actively
deciding not to adhere (Hugtenburg et al. 2013) and deliberately acting contrary to the
recommendations (Gibson et al. 2013). This can be a result of mislead beliefs or other
problems related to treatment (NICE [CG76] 2009). The patient may be worried about
the consequences of expressing non-adherent behavior, and might keep this
information from professionals (Gibson et al. 2013). Therefore, in order to utilize
intervention by focusing on a patient’s individual reasons for non-adherence, beliefs
and concerns of the patient regarding the treatment should always be identified (NICE
[CG76] 2009). In unintentional cases, non-adherence may be a result of practical
problems, such as forgetfulness (Hugtenburg et al. 2013). On the other hand,
unintentional non-adherence can also be related to beliefs, and may eventually lead to
intentional non-adherence (Gadkari & McHorney 2012).

Interventions for intentional adherence include educating, motivating and providing
information (Hugtenburg et al. 2013). These types of interventions target on issues that
promote adherence: self-management (Zhou & Gu 2014) and insight with a
motivational approach (Hyrkas & Wiggins 2014). The interventions can also be related
to attitude and insight (Beck et al. 2011; Bressington et al. 2013; El-Mallakh & Findlay
2015; Sendt et al. 2015) and can focus on increasing positive attitudes toward treatment
(Mohamed et al. 2009; Bressington et al. 2013) and helping to achieve greater insight
into the illness (Mohamed et al. 2009). Several psychosocial interventions aiming to
increase adherence have been used. For example, psychoeducation is an educational
intervention aimed at increasing insight about treatments among patients and family
members (Xia et al. 2011; Kane et al. 2013). A meta-analysis, including 44 RCTs and a
total of 5,142 participants, found that the incidence of non-adherence was lower for
people involved in psychoeducation than it was in a control group (Xia et al. 2011).
Even brief exposures to psychoeducation show promise that they might be able to
promote adherence, although these results are not definite (Zhao et al. 2015). When
assessing the effects of psychosocial interventions in general, there is no fully proven
evidence that a certain type of intervention would be more effective than another (Hunt
et al. 2013).

Interventions for unintentional adherence can include reminders, simplifying
medication regimens or giving patients counselling (Hugtenburg et al. 2013). A

systematic review using a meta-analysis (Fenerty et al. 2012) looked at 11 studies to
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evaluate the effects of reminders to adherence to treatment. These studies used
reminders in the forms of SMSs, phone calls, pager reminders, video telephone calls,
audio-visual reminders and interactive voice system reminders. A meta-analysis
showed that adherence improved when a patient received reminders; the adherence of
people in reminder groups was 11.9% higher than that of those in control groups (95%
CI mean: 0.8%-22.4%). However, these types of reminders can be challenging to
implement in clinical practice, and should be combined with other strategies promoting
adherence. (Fenerty et al. 2012.) Strategies can serve as therapeutic support, providing
information about treatment, which can improve unintentional adherence in particular
(Gibson et al. 2013; Andersson Sundell & Jonsson 2016). In addition, unintentional
adherence can be pre-empted with simpler or less frequent medication dosages (Medic
et al. 2013). For example, long-acting risperidone can help in cases of unintentional
medication non-adherence (Baylé et al. 2015), however its actual effect compared to

oral antipsychotic medication has not yet been fully proven (Kane et al. 2013).

Patient-centered care is highly recommended (NICE [SG1] 2014). Patient-related
interventions for supporting adherence mainly focus on individual causes of non-
adherence (NICE [CG76] 2009). These are, for example, improving a negative attitude
toward treatment (Weiden 2007), reducing substance abuse (Velligan et al. 2009) or
improving insight (Higashi et al. 2013). A review by Kuntz et al. (2014) summarized
the patient-centered approaches into medication management and adherence. The
included studies focused mainly on education, pharmacy services and decision-making.
The results of this review cannot fully to say whether especially patient-centered
approach would be more effective than traditional adherence interventions. (Kuntz et
al. 2014).

To maintain a patient-centered approach, it is essential to focus on “a partnership
among practitioners, patients and their families to ensure that decisions respect patients
wants, needs and preferences and that patients have the education and support they
need to make decisions and participate in their own care” (Institute of Medicine 2001).
Therefore, multiple levels need to be taken into account. The levels require
communication, respect and support of patients, continuity of care and well-planned
treatment (Gray et al. 2014). In essence, patient-centered care, which takes note of
patients’ wishes, creates an optimum basis for treatment and adherence. Moreover, a
patient-centered approach to improving adherence includes aspects such as shared

decision-making, feedback, effective medication prescriptions (the patient understand
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why and when medication needs to be taken), and applications that helps patients’

adherence behavior (e.g. reminders) (McMullen et al. 2015).

Since evidence about interventions that support adherence is indefinite, intervention
should be targeted as a specifically practical issue. There are, for example, encouraging
(NICE [CG76] 2009), motivational and educational interventions, which aim to foster
positive attitudes and sufficient levels of insight (Mohamed et al. 2009). Mostly, the
effective methods to improve adherence to treatment are individually tailored,
concentrating on problem-solving and identifying the reasons of non-adherence.
Therefore, health care professionals and patients should first discuss the individual
reasons of non-adhering. By doing so, supportive methods can be targeted correctly.
(El-Mallakh & Findlay 2015.)

Health care systems have not responded adequately to the burden of psychiatric
illnesses (WHO 2013), and therefore, new types of actions need to be added to existing
treatments. Technology may be one solution (Osterberg & Blaschke 2005; Gray et al.
2014). Recently, it has been used as a method for delivering adherence-improving
interventions with promising results (Pijnenborg et al. 2010; Montes et al. 2012) and
good feasibility rates (Ben-Zeev et al. 2014; Bogart et al. 2014; Kannisto et al. 2015)
without harming the self-concept of the patient (Drake et al. 2015). Nevertheless,
regardless of the type of intervention method, understanding patients’ needs helps
personnel to design and use effective interventions to support adherence, which should
be based on a mutual understanding between patients and personnel (Kikkert et al.
2006)

2.4 Mobile technology and mobile health

2.4.1 Mobile technology in society

Due to the global expansion of mobile technology, by 2012, approximately 75% of the
world’s population had access to mobile phones (World Bank 2012). There are
currently over 7 billion mobile cellular subscriptions worldwide (International
Telecommunication Union 2015). The number of mobile phone users in 2015 was 4.43
billion (The Statistics Portal 2016a), and it has been anticipated that in 2020, the
number of mobile phone users will reach 1,242 million in Europe (The Statistics Portal
2016b) and 4.77 billion worldwide (The Statistics Portal 2016¢). In Finland, nearly

everyone has a mobile phone, with only an average of 2% of the Finnish population
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over 15 years old not having a mobile cellular subscription. Finnish people most
commonly use mobile phones for calling (voice application) and texting (SMSs);
nearly 90% of the Finnish population uses SMSs. (Ficora 2014.)

Mobile technology devices include mobile phones, smartphones, iPod touch and tablets
with mobile applications, short messaging services (SMS), as well as voice and radio
service (GPRS) (WHO mHealth 2011). Globally, 6.1 trillion SMSs are sent annually
(International Telecommunication Union 2010). SMSs provide a private and quick way
to approach another person on the individual or group level (Lenhart et al. 2005).
Moreover, SMSs hold many advantages; they are easy to use, widely accepted, cost
effective (Klasnja & Pratt 2012) and are adopted regardless of socioeconomic statuses
or age (Atun & Sittampalam 2006). Due to the ease and acceptance of this application,
SMSs and, more generally, mobile health (mHealth) have the potential to be utilized as
a part of health care systems (European Commission 2014). Smartphone ownership is
currently rising (PewResearchCenter 2015), enabling the use of a multitude of
applications. It is likely that in the near future, smartphones will replace traditional
mobile phones (eMarketer 2014). Moreover, recently the rates of sending SMSs have
decreased, at the result of being replaced by free applications such as WhatsApp and
Kik (Hall et al. 2015; The Statistics Portal 2016c).

2.4.2 Mobile health

Mobile health (mHealth) is the use of mobile technology as a part of medical or public
health care (WHO mHealth 2011). The level of interactivity defines the type of mobile
intervention; it may include high interaction, for example discussions, or very low,
such as standardized autonomous 1-way SMSs, which is considered to be “same for
all” (Simon & Lundman 2009; Wald et al. 2015). Several types of interaction may be
combined within the same intervention, such as providing information, discussing and
sending automated messages about the same topic (Shiffman et al. 2008). On average,
one reminder costs 0.41€, and the costs are higher for interactive reminders than
automated ones (Hasvold & Wootton 2011).

Previously, mHealth has been used among people with chronic somatic illnesses such
as diabetes, asthma, psoriasis, human immunodefiency virus (HIV), epilepsy and acne
(Kannisto et al. 2014). The use may focus on prevention (European Commission 2014;
Vodopivec-Jamsek et al. 2012), attendance (Gurol-Urganci et al. 2013), self-
management (de Jongh et al. 2012) or adherence to treatment (Horvath et al. 2012).
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mHealth has been used as a tool for reminding patients about medical appointments or
medication. It can be used on its own, with no other interventions, or as a part of wider
intervention system. Moreover, mHealth may include educational, informational, and
supportive messages in addition to reminding messages (Kannisto et al. 2014).

2.4.3 Development of mobile health interventions

Various approaches exist for intervention development. A user-centered intervention
development approach is often used when designing technological interventions in
psychiatric care (Ben-Zeev et al. 2013). This means that end-users are involved in
every stage of the developing process, including needs assessment, feedback of the
application’s prototype version and usability testing (Cafazzo et al. 2012).
Development should proceed step by step, taking into account any changes in
technology or health care (Konstantinidis et al. 2012). Usually, the development
process is iterative or linear (Campbell et al. 2000). User-centeredness is crucial
because people with mental illness often have impairments affecting their use of and
engagement with technology (Ben-Zeev et al. 2013). This type of approach also
ensures effective utilization of mobile health (mHealth) interventions (Arsand &
Demiris 2008).

A variety of guidelines and frameworks for intervention development have been used.
Intervention Mapping (IM) (Bartholomew et al. 2006) and the Medical Research
Council’s (MRC) framework are both commonly used for intervention development.
The MRC’s framework applies an iterative process, beginning with identifying the
theoretical basis, modelling components, conducting exploratory trials, testing fully

defined intervention with RCT over long-term implementation. (Campbell et al. 2000.)

Some frameworks have been designed specifically for mobile health (mHealth)
intervention development, such as the Multiphase Optimization Strategy (MOST), the
Sequential Multiple Assignment Randomized Trial (SMART) (Collins et al. 2007) and
the mHealth Development and Evaluation framework. In the framework of mHealth
Development and Evaluation, conceptualization is first conducted, following the
formative research and pilot testing of the intervention. Lastly, the intervention is
evaluated, for example, by using qualitative methods (Whittaker et al. 2012). MOST
includes the development of an intervention and its components, which are evaluated
using an RCT. After this, post hoc analyses are conducted, and, if needed, intervention

is refined and tested again with a new RCT. SMART is a beneficial framework,
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especially for time-varying adaptive interventions. It may include several
randomizations, and study participants can be randomized into different intervention
conditions several times. This may help select rules and variables, including the timing,
of the intervention. At the end, a larger RCT is often conducted to test the final
intervention. (Collins et al. 2007.)

Common aspects of the development frameworks are to include the assessment of
needs of the end-users, including those of stakeholders (e.g. health professionals,
managers), the consideration of end-users’ opinions about possible benefits of the
intervention, and an evaluation of limitations of the intervention as well as the use of
the intervention (Darlow & Wen 2015). Typical issues also include the integration of
information sources into intervention design, published evidence and using theories as
a framework (Fjeldsoe et al. 2012).

As a framework for this study, Intervention Mapping (IM) by Bartholomew et al.
(2006) was considered to be an appropriate guideline to structure the development of
the intervention. IM provides a framework and a systematic approach for developing
empirical and theoretical-based interventions (Bartholomew et al. 2006). The
framework of IM is based on specific steps with tasks of the development, starting
from the assessment of needs and ending with the evaluation of the developed
intervention (Figure 1) (see Bartholomew et al. 2006; Schaalma & Kok 2009). Thus, in
this study, IM structures the phases with a user-centered approach, systematically
involving the end-users of the intervention. This is important, especially when
developing technology-based interventions for psychiatric care (Ben-Zeev et al. 2013).
Further, since adherence is complex and multifaceted, including aspects such as patient
behavior and nursing practice (Gardner 2015), IM gives guidelines for taking these

aspects into account throughout the study.

Following the steps of IM, this study focused on the following questions: 1) What is
the problem and causes? How to support? 2) What are we aiming to change and how
can the changes be accomplished? 3) What are the sensible ways to make these
changes? 5) How should we facilitate implementation and adoption? 6) Did the
intervention work? (see Schaalma & Kok 2009). The study was conducted by using
mixed method study design, in order to capture a comprehensive view of the topic
(Wisdom et al. 2012). As mixed method is suitable for complex phenomena (Burns &
Grove et al. 2009), it supported the development of intervention (Campbell et al. 2000)
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by providing a better view of this topic than using only one method would have done
(Creswell & Plano Clark 2011).

Products Tasks
7| Stepl What are the restrictive factors of adherence
Needs Assessment among the long-term mentally ill?
How could adherence be supported?
Step 2 What is the objective of our intervention?
Matrices of change objectives
Step 3 What will be the intervention methods?
Intervention components and
material
Y Step 4 What are the barriers for using our
Adoption, implementation and intervention?
v sustainability What are the requirements for using our
intervention?
l Step 5 Are these types of interventions effective?
<V _Evaluation Was our intervention feasible?

Figure 1. Steps used from Intervention Mapping (Bartholomew et al. 2006)

First, a needs assessment identifies factors leading to the health problem as well as
those that affect the management of the health problem (Bartholomew et al. 2006). In
this study, this referred to 1) factors related to adherence, and 2) how to manage
adherence. This was done in order to understand the problem of adherence in clinical
reality, since the factors related to adherence are contradictory, various (Sendt et al.
2015) and individual (Velligan et al. 2009). Moreover, adherence includes aspects such
as patient behavior and nursing practice (Gardner 2015), and therefore, the
participatory planning group included people who face these health problems daily:
health professionals, nurses and patients (McEwen et al. 2015). By using focus group
interviews, the health problems can be discussed (Bartholomew et al. 2006) in order to
for the participants to be able to identify issues related to adherence from their own
perspective (Filipetto et al. 2014).

Second, the objective of the intervention is defined, based the question of what
behavior needs to change in order to improve the health outcome (adherence). Specific
actions and cognitive processes that should lead to the desired behavior are defined and
connected as personal and external determinants. By defining determinants, actions

aimed at accomplishing performance objectives are able to be demonstrated
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(Bartholomew et al. 2006). As a result of this combination, the objective of the
intervention is defined considering the following: treatment adherence may be
intentional or unintentional (Horne et al. 2005), and the complexity of and interaction
between the factors cause challenges for motivation and the ability to adhere (Chapman
& Horne 2013). The objective needs to be measurable in regards to what was hoped to
be accomplished (Ovretveit 2014).

Third, generation of intervention methods are then generated, including the preferred
methods of intervention delivery and any previously used methods of delivery
(Bartholomew et al. 2006). These can include focus group discussions, having the
participatory planning group and literature review to further “delineate” these ideas

into possible methods (Egger et al. 2001).

Fourth, optimal intervention delivery is ensured. This includes identification of
potential adopters and users, implementation plan and selection of methods and
strategies. (Bartholomew et al. 2006.) For example, in our study it was decided that the
intervention would be implemented in outpatient care, since that is the place where
treatment is primarily carried out (Current Care Schizophrenia Guideline 2013). It was
also decided, that every hospital would have own research nurses. These nurses
personally recruited patients for the intervention to increase personal contact
possibilities between patients and recruiting nurses, so that the eligibility could be
evaluated immediately and patients would easily be able to ask questions about the
study (Howatson-Jones 2007). As a part of implementation plan in this tudy, barriers

and requirements of using SMS in psychiatric care is then identified.

Fifth, evaluation is conducted as the last phase of IM. The focus of the evaluation
should be based on the objective of the intervention, its implementation and the
methods selected. Randomized trials may be used to measure the outcomes of the
intervention. The use of the intervention may be evaluated by asking the users what
they thought about using it and if they used the intervention in the correct manner.
(Bartholomew et al. 2006.)

In this study, one publication was done in collaboration with Cochrane Schizophrenia
Group. Cochrane Collaboration is a non-profit network, aiming to provide and promote
high-quality scientific evidence about health and care. The Cochrane Schizophrenia
Group concentrates on evaluating the treatment of people with psychotic disorders.

Currently, an average of 900 reviewers in over 40 countries are involved in the
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Schizophrenia Group. (Cochrane Schizophrenia 2016.) A Cochrane Review is a
scientific study, including a protocol with pre-planned methods and actions. The
review pre-defines the types of studies (clinical trials or RCTs) included as well as
expected outcomes. The literature search is based on a systematic search, and is carried
out at the Cochrane Center. Results of the included trials are synthesized with specific

strategies. (Cochrane Community 2016.)

2.4.4 Mobile health in supporting adherence

To gain understanding of the previous studies regarding mobile technology to improve
treatment adherence among people with psychotic disorders, a literature search was
conducted. The search was conducted using PubMed (MEDLINE), Cinahl and Embase
electronic databases. The following search terms were used in various combinations:
psychiatric disorder, severe mental, serious mental, psychosis psychotic, schizophrenia,
smartphone, mobile phone, cell phone, SMS, mobile application, text messaging and
short message service. The search was limited to adults and to papers written in
English or Finnish and supplemented with a search of journals and reference lists

pertaining to relevant literature.

Empirical studies about using mobile technology to support treatment adherence of
adults with psychotic disorders were included. These were divided into two groups:
trials evaluating the effectiveness of mobile health (mHealth) reminders and studies
evaluating the feasibility of mHealth. Studies including people other than adults with
psychotic disorders were left out. In order to get a wider understanding of the topic, an
additional search was performed, and reviews and/or meta-analyses concerning mobile
technology aimed at supporting adherence in chronic disease cases in general, were

included. Studies found in the search are described in Table 1.

mHealth interventions to support treatment adherence of psychotic disorders can be
divided into automated reminders and more interactive reminders. The interventions
can be standardized (e.g. Montes et al. 2012) or personally tailored (e.g. Granholm et
al. 2012). The elements of adherence that mHealth mainly targets are medication
adherence and attendance to appointments. Both of these can also be supported with
the same intervention (Pijnenborg et al. 2010). mHealth can also be used as a part of

wider intervention with various functions (e.g. Xu et al. 2016).
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One-way automated or semi-automated mHealth is a standard or tailored reminder sent
to a patient, without the requirement and/or possibility to reply. In RCT, including 254
outpatients with schizophrenia, adherence was supported via one-way daily SMS
reminders for taking medication. The SMS was always the same, "Please remember to
take your medication." The SMSs were sent at either 11.a.m. or 2 p.m., depending on
the participant’s preference (Montes et al. 2012). In another RCT, one-way semi-
automated SMS reminders were used for one year to support adherence to medication
and appointments. The intervention was tailored: participants had 85 different SMS
options to choose from. In addition, participants were free to choose the timing of the
messages (Viliméki et al. 2012; Kannisto et al. 2015). A similar type of intervention
was used in a quasi-randomized study, where participants set their own goals, and
SMSs were programmed to fit to these goals. Two reminders were sent for each goal.
Generally, the goals were related to medication taking and attending appointments
(Pijnenborg et al. 2010).

Two-way mHealth can refer to reminders which typically request a respond. In a study
by Ben-Zeev et al. (2014) two-way supportive SMSs were used to support participants’
medication adherence. SMSs were received every weekday, and participants were
instructed that they could answer the messages. If a participant replied, they received
up to two SMSs on the same day. The content of these SMSs depended on the replies
of the participant. In another RCT, SMS reminders included text exchanges 3 times a
day (morning, afternoon, evening) (Depp et al. 2010). Every SMS that a participant
received included a question, such as “Have you taken your medication?” Participants
were asked to reply to these SMSs. Based on participants’ answers (have taken, have
not taken), a second SMS with a question was sent. In cases where a participant did not

reply to an SMS, the follow-up message was not sent. (Granholm et al. 2012.)
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2.4.5 Barriers and requirements of using mobile health

Barriers for the use of mobile health (mHealth) may be technological or related to
utilization. Technological problems may exist when using mobile phones or
applications which are too burdensome or problematic to use (Palmier-Claus et al.
2013). Therefore, it is important that the technology used is simple enough, in order to
minimize patients’ possible confusion and disengagement (Bakker et al. 2016).
Moreover, mobile phones that are too old or have limited functions, a limited number
amount of memory space for messages or a poor battery or signal restrict use.
(Palmier-Claus et al. 2013.)

Barriers to the utilization of mHealth include issues of ability and finance. Not owning
a mobile phone (Nundy et al. 2013; Bigna et al. 2014), worrying about costs or a
technical inability to use mobile phones (Parker et al. 2013) are some examples.
Possible problems in oral or written communication may also restrict the use of
mHealth (Bigna et al. 2014). A lack of confidence in mHealth has been proven,
especially in older people and people with low cognitive function (Cook et al. 2014).
Whenever utilizing mHealth solutions, patients’ perceptual abilities as well as motor
and cognitive skills should be taken into consideration (Dinesen et al. 2016).
Therefore, sufficient skills (Dinesen et al. 2016) and the possibility for mHealth
training should be guaranteed before implementing mHealth as part of care (Turner
2016).

Ease of use of mHealth should be ensured (Arsand & Demiris 2008). By allowing
people to use their own familiar mobile phones, the barrier created by devices seen as
too complicated may be prevented (Palmier-Claus et al. 2013; Torous et al. 2014). For
example, if a patient is not familiar with smartphones and the intervention requires
more advanced technology, using the technology may prove too difficult (Palmier-
Claus et al. 2013). This also applies to using pictures or videos. If these applications
are necessary in the intervention, it should be possible for the application to be used
with basic mobile phones, not only smartphones (Klasnja & Pratt 2012). However,
currently smartphones are widely used, even among people with psychiatric illnesses
(Torous et al. 2014), and they are willing and able to utilize smartphone apps correctly
(Firth & Torous 2015).
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mHealth should be incorporated into intervention in ways that clearly appreciate users’
personal values and meanings. Without a perceived value, the user is not motivated to
use the technology. (Palmier-Claus et al. 2013; Bakker et al. 2016; Dinesen et al.
2016.) To ensure this, the style and content of the intervention should be considered
carefully; the information obtained should be relevant and useful (Arsand & Demiris
2008), serving patients on a personal level (Dinesen et al. 2016). Since the feelings that
the intervention has the potential to cause are individual, and range from positive to
negative, the content of the intervention should be selectable by the user. Some may
want more neutral content than others (Palmier-Claus et al. 2013). This supports the
conclusion that tailored approaches are recommended when using mHealth (Bakker et
al. 2016). It should also be ensured that the target population is willing to and capable
of adopting and utilizing mHealth (McGillicuddy et al. 2013). This can be achieved by
understanding users’ needs, which helps providers to design and use effective
interventions; the use of the interventions should be based on shared-understanding
between users and providers (Kikkert et al. 2006).

Utilization in the clinical practice of mHealth should be carefully planned. Preferences
of time intervals in the intervention process may vary among users. Therefore,
individual timing is important (Tran & Houston 2012). There should also be enough
variation inside the application, as especially long-term interventions may result in
tiredness or boredom from encountering the same content multiple times (Curioso et al.
2009; Palmier-Claus et al. 2013). Moreover, possible changes in telephone number
should be taken into account, since prepaid cellular service is quite usual (Crankshaw
et al. 2010). Finally, security and privacy issues should be carefully considered (Turner
2016), although the network and data encryption security works and is and constantly
advancing (Torous et al. 2014).

2.4.6 Effectiveness of mobile health

By searching literature, eight systematic reviews and/or meta-analyses of using mobile
health (mHealth) to support treatment adherence among people with chronic illnesses
were included. Of those, three (Fenerty et al. 2012; Vervloet et al. 2012; Wald et al.
2015) focused on medication adherence, and the rest (Hasvold & Wootton 2011; Guy
et al. 2012; Gurol-Urganci et al. 2013; Lin & Wu 2014; Bosmati et al. 2016) dealt with
adherence to appointments. In the reviews, the number of included studies varied from
8 to 29. More detailed descriptions of each systematic review and/or meta-analysis is
presented in Table 1.
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The evaluation of an intervention focuses on assessing whether or not the intervention
made any difference in the outcome (Bartholomew et al. 2006). These types of
evaluations can be done using subjective or objective measures. It is commonly done
using surveys, interviews, login information or asking the patient to use the application
and simultaneously express their thoughts about it aloud. The methods can be used
individually or in combination with others, as in, for example, conducting a survey and

an interview. (Zapata et al. 2015.)

In the studies found in the literature search, four types of outcome measurements were
found. First, medication and follow-up care adherence was measured by observations
and scorings provided by the mental health workers and the family members
(Pijnenborg et al. 2010). Second, the intervention itself was the method of
measurement, as participants’ responses via SMSs about medication taking were
measured (Granholm et al. 2012). Third, pill counting was used to measure whether
people had taken his/her medication as prescribed. In practice, this was done when
people got their prescriptions refilled (Xu et al. 2016). Fourth, three different
instruments (MAQ, DAI-10, BARS) were used in two different studies (Montes et al.
2012; Xu et al. 2016). In addition to what was found in the literature search, evaluation
tools may also be an EEG or measure physical activity, heart rate, blood pressure or
blood glucose (Beatty et al. 2013).

According to the reviews and meta-analyses, electronic reminders may improve
treatment adherence among people with chronic illnesses (Hasvold & Wootton 2011;
Fenerty et al. 2012; Guy et al. 2012; Vervloet 2012; Gurol-Urganci et al. 2013; Lin &
Wu 2014; Wald et al. 2015; Boksmati et al. 2016). However, there is no clear answer
for what type of reminder could be most beneficial. When comparing reminders with
higher interactivity (phone calls, two-way messaging) to standardized possible
autonomous reminders (one-way messaging), more interactive reminders were more
effective (Hasvold & Wootton 2011; Lin & Wu 2014; Wald et al. 2015). On the other
hand, one-way messaging was found to be more effective in promoting attendance to
appointments than, for example, postal reminders, or no reminders at all (Gurol-
Urganci et al. 2013). Regarding medication adherence, when comparing different types
of electronical reminders, no statistical differences between reminder types were found
(Fenerty et al. 2012).
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The literature search showed that using mHealth to improve treatment adherence
among people with psychotic disorders has been studied with various results. All four
included studies had an outcome of medication adherence (Pijnenborg et al. 2010;
Granholm et al. 2012; Montes et al. 2012; Xu et al. 2016), one study had an outcome of
appointment attendance in addition to medication adherence (Pijnenborg et al. 2010).
Of these, the paper by Xu et al. (2016) was a protocol of the study, and therefore
results had not yet been provided. Two studies (Granholm et al. 2012; Montes et al.
2012) reported significant differences in medication adherence between study groups,
and one study (Pijnenborg et al. 2010) reported significantly higher appointment
attendance rates during the intervention than at the baseline, but not when it came to
medication adherence. More detailed descriptions of each study are presented below
and in Table 1.

Pijnenborg et al. (2010) reported significant improvement in appointment attendance
during the use of a scheduled semi-automated SMS reminder. The mean the success
rate rose from a baseline of 39% (SD 32.1) to 65% (SD 26.2). However, when
measuring attendance again after the intervention, the mean success rate dropped to
56% (37.5). For medication adherence, the success rate was 8% higher during the
intervention (baseline 57% (28.8); intervention 65% 25.3), but decreased to 48% (33.4)
after the intervention. In this study, participants initially had problems with adherence;
when non-adherence was observed, they were asked to participate to the study (Table

1.

Granholm et al. (2012) found, that after using daily two-way SMSs, medication
adherence improved significantly. However, this improvement was observed only in
people living independently. Every SMS that each participant received included a
question, such as, “Have you taken your medication?” Participants were asked to
answer these SMSs. Out of 55 study participants, 13 participants were defined as non-
completers, since they did not reply to the SMSs within two weeks (Granholm et al.
2010) (Table 1). When comparing the effectiveness of one-way and two-way
messaging in general, it was found that two-way messaging is more effective in
improving medication adherence (20% more likelihood to adhere). In cases where non-
adherence was unintentional (e.g. forgetting to take medications) one-way messaging
worked as a reminder. However, if more detailed reasons for not taking medication
were required, two-way messaging was better suited, since it could provide further
support for patients. (Wald et al. 2015.)
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Montes et al. (2012) reported that medication adherence improved significantly in a
group that received daily one-way SMS reminding to take medications compared to a
group receiving treatment as usual. The mean changes from baselines between groups
immediately after the intervention were —1.0 (-1.02, —0.98) vs. —0.7 (-0.72, —0.68)
p=0.02, and 3 months after the intervention, —1.1 (-1.12, —1.08) vs. —08 (—0.81, —0.78),
p=0.04. Of the 166 participants in the intervention group, 66 did not properly receive
SMSs. The study therefore only included in their analysis those participants who had
successfully finalized the intervention (Table 1).

Xu et al. (2016) reported the study protocol of their LEAN study. The study includes
four parts (lay health supporter, e-platform, award, iNtegration), and mHealth
messaging delivered either by texting or by sending voice messages. Texting or voice
reminders about medication taking will be sent to participants, and they will be
instructed to confirm that the medication is taken. Reminders will be sent at 15 minute

intervals, until this conformation is received (Table 1).

2.4.7 Feasibility of mobile health

Mobile health (mHealth) may be feasible and its use acceptable in psychiatric care
(Alvarez-Jimenez et al. 2014; Bogart et al. 2014; Kannisto et al. 2015). Generally,
mobile technology is widely used among people with mental health problems
(Sanghara et al. 2010), the extent and prevalence of the use on par with that of the
general population (Ennis et al. 2012). People with psychoses are able to utilize
mHealth effectively, perceiving it as useful and having a positive attitude about it
(Alvarez-Jimenez et al. 2014). People with psychotic disorders have expressed, that
mHealth promotes their social activities (Miller et al. 2015), and that they can utilize
mHealth in their daily life, understanding the benefits for clinical care. People with
mental disorders were also in the opinion that mHealth was not stigmatizing, and they
were familiar with using it on a daily basis. They felt that communication with a health
care professional was more comfortable to conduct by mHealth than face-to-face

contact, especially pertaining to sensitive topics. (Palmier-Claus et al. 2013.)

The literature search showed that people with psychotic disorders perceive mHealth
reminders to be feasible and acceptable methods to use, and their perceptions were
largely positive. There were three studies included, and the studies evaluated feasibility
of mHealth reminders aiming to support medication adherence. Of those, two studies

(Ben-Zeev et al. 2014; Kannisto et al. 2015) explored the feasibility of a specific
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mHealth intervention after using it, and one study (Bogart et al. 2014) evaluated
people’s perceptions about the general feasibility of mHealth, but no actual messages

were sent. More detailed descriptions of each study are presented below and in Table 1.

Ben-Zeev et al. (2014) evaluated the feasibility and acceptability of two-way
supportive SMSs as a part of a single-arm trial. The intervention aimed to support
participants’ medication adherence. SMSs were received every weekday, and
participants were instructed that they could answer the messages. If a participant
replied, they received up to two SMSs on the same day. The content of these SMSs
depended on the replies of the participant. Out of 17 participants, 90% (n=15)
perceived that the intervention was useful and easy to use. The majority of the
participants were satisfied with the intervention (87%, n=14) and perceived that a need
for this type of intervention does exist. In this study, less than half of the participants
had previously used SMSs, and they were trained to use this technology without
difficulties (Table 1).

Bogart et al. (2014) explored the feasibility and acceptability of SMS reminders as a
part of care after inpatient discharge. The study reported that out of 85 participants,
59% would be interested in receiving SMS reminders about medication taking. Almost
every participant owned a mobile phone (n=70, 82%) and 80% were familiar with
SMSs and knew how to use them. Of those who reported that they were unintentionally
non-adherent (e.g. forgot to take medication), 56% were interested in receiving
reminders. For past adherence and interest in using SMS reminders, no predictive
interests were found.

Kannisto et al. (2015) explored feedback of participants who received one-way SMS
reminders for one year. The intervention was tailored; participants had 85 different
SMS options to choose from. In addition, participants were free to choose the timing of
the messages. It was reported that the majority perceived that SMSs were easy to use
(n=392, 98%) and not harmful (n=350, 87%), most were satisfied with the intervention
(n=274, 72%) and over a half felt that SMSs were useful (n=236, 61%) and that they
would use them again in future (n=247, 64%). The reported harmful effects on
participants (n=51, 13%) caused by the intervention were being awoken or being in
some other way irritated about the alert sound of receiving an SMS.
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3. AIMS OF THE STUDY

The aim of this study was to explore adherence to treatment among people with
psychotic disorders through the development of user-centered mobile technology
(mHealth) intervention. More specifically, this study investigates mHealth intervention

and the factors related to its possible feasibility.
The detailed research questions of the study were:

Factors related to adherence and its management in people with psychotic
disorders
1. What are the behavioral, health-related and environmental factors
restricting adherence?
2. How should adherence management be supported?

Objectives and methods of intervention to support adherence in people with
psychotic disorders
1. What is the objective of the intervention to support adherence?
2. What are the preferred methods of delivering the intervention, based on
end-users?
3. What types of methods for delivering the intervention have been used,
based on literature review?

Barriers and requirements of using mHealth intervention in people with psychotic
disorders
1. What are the barriers of using mHealth to support adherence?
2. What kind of requirements exists when using mHealth to support
adherence?

Effectiveness and feasibility of mHealth intervention to support adherence in
people with psychotic disorders
1. How effective is mHealth to support adherence?
2. What kind of usage preferences of mHealth do end-users have?
3. How have the preferences of end-users in usage of mHealth changed over
time?
4. How do the preferences of end-users regarding mHealth vary by
demographic factors?
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4. MATERIALS AND METHODS

4.1 Theoretical and methodological approaches of the study

Materials and methods of this study are described for each study method used:
1) Focus group interview

2) Survey

3) Literature review

For a summary of the study types and methods, see Table 2.

The theoretical approach of the study is based on Intervention Mapping (IM). IM starts
with intervention design and implementation, and ends with the evaluation or an
evaluation plan. (Bartholomew et al. 2006.) In this study, the intervention development
was divided as follows: 1) needs assessment, i.e. factors related to adherence and its
management; 2) matrices of change objectives, i.e. objectives of the intervention, and
components and materials, i.e. methods of the intervention; 3) adoption,
implementation and sustainability, i.e. barriers and requirements of the intervention;

and 4) evaluation, i.e. effectiveness and feasibility of the intervention.

The methodological approach of this study was a mixed method study design.
Qualitative and quantitative approaches were integrated, with two types of participants:
patients and health care personnel. Integration occurred at three levels. First, at the
study design level, the intervention mixed method framework was used, and the
qualitative data was collected prior to the intervention to support the development of
the intervention. Second, at the method level, qualitative and quantitative data were
each used in the development of the intervention. The qualitative data included the
perceptions of professionals and service users regarding factors related to the use of the
intervention. Third, at the reporting level, a staged approach was used, as the results of
qualitative and quantitative data were originally analyzed and reported separately, but
combined in this study (Fetters et al. 2013).
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Table 2. Summary of methods used

Method Focus group Survey Literature review
interview
Study design Descriptive Sub-sample Meta-analyses
Setting Psychiatric wards Psychiatric wards Databases
Patient associations
Population Service users Psychiatric in- RCT-studies
patients
Mental health care
professionals
Sampling Convenience Random Selective
Instruments Specific questions Structured Cochrane
questionnaire guidelines
Instruments
Data collection | Focus group Survey Systematic search
and time frame | interviews
2010-2011 2011-2012 2011-2012
Data analysis Inductive content Statistical Statistical methods
analysis methods
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4.2 Study design and settings

In this section a description of designs and settings are presented for each study method
used:

1) Focus group interview
2) Survey
3) Literature review

Three types of designs with four types of settings were used.

Focus group interview Descriptive study design with inductive content analysis was
used to describe participants’ perceptions of adherence and mobile health (mHealth),
prior to the intervention. Study settings were: 1) adult closed acute inpatient wards and
rehabilitation wards in Finnish mental health care organizations (n = 5), and 2) Finnish

mental health patient associations (n = 4).

Survey A sub-study design was used to explore the feasibility of mHealth. The study
setting included 24 sites with 45 psychiatric hospital wards, located in 14 hospital
district areas in Finland. All Finnish hospital district areas (n = 20) had the possibility
to participate, with the exception of one hospital district area, due to its operational
language being different than that of sites in other parts of Finland (Swedish language,
the Aland hospital district).

Literature review A meta-analysis study design with a Cochrane systematic review
was used to measure the effects of mHealth on adherence, compared to the
effectiveness of standard care. The standard format and guidelines of Cochrane
systematic reviews were followed throughout the study. Meta-analysis was applied to
multiple randomized controlled trials, combining and analysing their statistical findings
in order to observe their overall results (Higgins & Green 2011.) The data was
collected by using a systematic electronic database search and a hand-search (registries
of clinical trials, hand-searches, grey literature, and conference proceedings). The
search was conducted from databases (The Cochrane Schizophrenia Group’s Register
of Trials, Amed, Biosis, Cinahl, Embase, Medline, Pubmed, PsycInfo and registries of
clinical trials).
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4.3 Populations and sampling method

In this section, a description of populations and sampling methods are presented for
each study method used:

1) Focus group interview
2) Survey
3) Literature review

Four types of participants and three types of sampling methods were used (Table 3).

Focus group interview Two types of participants were recruited by using convenience
sampling. First, service users (n = 19) were recruited from patient associations, which
were contacted and offered the possibility to participate in this study. Those
associations that were willing to participate received more information on the study in
paper format. After this, managers of the associations informed service users of the
possibility to participate. Second, mental health care professionals (n = 42) were
recruited. The professionals were registered nurses, clinical nursing specialists, mental
health nurses, practical nurses and psychiatrists. Psychiatric hospitals managers were
contacted and informed about the study and possibility to participate. The psychiatric
hospitals that were willing to participate, received more information on the study in
paper format. Psychiatric hospital managers informed the mental health care

professionals of the possibility to participate in this study.

Survey Psychiatric inpatients (n = 562) were recruited by using random sampling.
Patients who fulfilled inclusion criteria were randomized by using a computer
generated 4 block random design and sealed envelopes. Randomizations were
conducted by research nurses (Vilimdki et al. 2012). Those patients who were
randomly assigned to the intervention group were included in this phase. At the time of
recruitment, participants were in a psychiatric hospital and their time of discharge was

near.

Literature review Two randomized controlled trials were systematically selected from
nine databases and other resources. Selective sampling was used to obtain the
randomized controlled trials (n = 2). There were no limitations for language, date,
document type, or publication status, and all relevant randomized controlled trials
considering adults with severe mental health problems or related disorders having ICT-

based prompting were included.
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Table 3. Inclusion and exclusion criteria of the participants

Study type | Participants | Inclusion criteria Exclusion criteria
Focus group | Service users | Age 18 years or older Does not fulfil the
interview n=19) Ability to speak Finnish inclusion criteria
Voluntary participation
Willing and able to
provide informed consent
Focus group | Mental Working at the included Not working with
interview health care psychiatric hospital patients
professionals | Willing to participate to Insufficient Finnish
(n=42) the study language skills
Survey Psychiatric Age 18-65 Forensic psychiatric
inpatients Have continuous patient
(n=562) antipsychotic medication | In non-acute treatment
Discharge from a period
psychiatric hospital
Have mobile phone
Sufficient Finnish
language skills
Able and willing to
provide informed consent
Is included in study
(ISRCTN: 27704027)
being in intervention
group
Literature RCT studies | Randomized controlled Quasi-randomized study
review n=2) trials investigating;
(total 358 Adult patients
participants) | Having majority of the

participants diagnosed
with schizophrenia or
related disorders
Investigating information
and communication
technology based
prompting as a sole
method, added to standard
care or combined with
different prompt types
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4.4 Instruments

In this section, a description of instruments is presented for each study method used:

1) Focus group interview
2) Survey
3) Literature review

Altogether there were 17 instruments used.

Focus group interview Semi-structured focus group interviews based on specific
questions were used. These questions were aimed to show firstly, the needs assessment
of adherence from the service users’ and mental health care professionals’ points of
view, and second, barriers and requirements for the use of mobile health (mHealth) in
psychiatric care in order to obtain successful adoption and implementation of SMS
intervention. The interview questions were: 1) How to best support treatment
adherence of patients with mental health problems, 2) What restrictive factors of
treatment adherence occur in outpatient and inpatient mental health care, 3) How could
patient adherence be supported by using mHealth in psychiatric care, 4) What are the
problems of using mHealth prompting to support adherence in psychiatric care, and 5)

What are the requirements of using mHealth in psychiatric care.

Survey Structured questionnaire were used to describe the types of the mHealth
selected, how the selections changed over time and to identify mediators of the
relationship between inpatients’ demographic characteristics. The instrument was a
paper format booklet, including instructions, contact information, 85 different mHealth
message options and a page where the patient was able to define the timing of
messages. Information about patients’ socio-demographic information was collected
with a structured questionnaire (age, gender, marital status and age at first contact to

psychiatric services).

Literature review Cochrane guidelines and The Cochrane Handbook for Systematic
Reviews of Interventions (Higgins & Green 2011) were used to manage and extract the
data. In the included studies, an assessment of clinical response was measured for six
outcomes and by 13 instruments (Table 4). Of those 13 instruments, two measured
treatment adherence. Acceptability of the intervention was evaluated by measuring

how many patients prematurely quit the study for any reason
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Table 4. Outcomes and instruments to assess clinical response

Outcome Instrument Author Instrument
used
Adherence Morisky Green Adherence Morisky et al. Montes et al.
Questionnaire (MAQ) 1986 2012
Drug Attitude Inventory 10- Hogan et al. 1983 | Montes et al.
item version (DAI-10) 2012
Functioning Computer Use and Experience | Potosky & Bobko | Hulsbosch et
Scale (CUE) 1998 al. 2008
Working Alliance Inventory- Hatcher & Hulsbosch et
Short Revised (WAI-SR) Gillaspy 2006 al. 2008
Psychological and social Royal College of | Hulsbosch et
functioning (HoNOS) Psychiatrists 1996 | al. 2008
Insight Unawareness of Mental Amador et Montes et al.
Disorder (SUMD) al.1991, 1994 2012
Mental state Clinical Global Impressions Guy 1976 Montes et al.

Scale (CGI-SCH-SI and CGI-
SCH-DC)

2012

Satisfaction Camberwell Assessment of Slade et al. 1999 Hulsbosch et
with Needs - Short Appraisal al. 2008
treatment Schedule (CANSAS)
CQ-Index Centrum Hulsbosch et
Klantervaring al. 2008
Zorg 2014
GGZ Thermometer Kerzman et al. Hulsbosch et
2003 al. 2008
Quality of Euroquol 5D, visual analogue Brooks 1996 Montes et al.
life scale (Euroquol VAS) 2012
Quality of life (MANSA) Nieuwenhuizen et | Hulsbosch et
al. 1998 al. 2008
Loneliness Scale de Jong Gierveld | Hulsbosch et
& van Tilburg al. 2008
1999
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4.5 Data collection

In this section, a description of data collection is presented for each study method used:

1) Focus group interview
2) Survey
3) Literature review

There were 3 types of data collection methods.

Focus group interview The data was collected using focus group interviews. The
focus groups were held on June 2010 to March 2011. A total of nine focus group
interviews were conducted. Altogether, 61 participants were interviewed: 42 health
care providers and 19 service users participating in association activities. Each group
had 1 to 2 interviewers, and altogether there were 4 researchers who participated as an
interviewer for these focus groups. Interviews were semi-structured, but the topics
were kept quite general. This ensured that participants were able to discuss their
perceptions freely (Lakshman et al. 2000). Focus groups were organized by first
distributing written and verbal information to psychiatric hospitals or managers of the
patient associations. After that, the managers recruited possible focus group
participants. The timetable was designed together with the managers. Those who were
willing to participate in these interviews received information on the study in paper and
verbal format. Written informed consent was received from all participants. Since the
recruitment was done by managers, it was not possible to calculate how many refused
to participate.

Survey The data was collected via a survey between September 2011 and November
2012. When inpatient participants were in the process of being discharged from a
psychiatric hospital, they were randomly assigned to the intervention group or the
control group. The intervention group was included in this study. The participants from
the intervention group selected mHealth messages from a paper format instrument
together with a research nurse. Messages selected were documented in two booklets:
one for the patient to use to identify their own text messages in case they wanted to
change the content or frequency of the messages, and one for a research nurse, who
collected data by coding the selected text messages in a web browser electronic semi-
automatic system (Figure 2).
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Figure 2. Screenshot of the main menu from Mobile.Net mHealth system

Literature review The data was collected by using a systematic database search and a

hand-search. The following electronic databases (n = 9) were used for systematic

literature search: The Cochrane Schizophrenia Group’s Register of Trials, Amed,

Biosis, Cinahl, Embase, Medline, Pubmed, PsycInfo and registries of clinical trials.

The database search was compiled by hand-searches, grey literature, and conference

proceedings. Database searches were conducted on 31st of May 2011 and

supplemented on 9th of July 2012. The search terms were structured by following

PICO terms (Table 5). The database search was conducted by a librarian from the

Cochrane Center and
librarian

search terms were constructed with the assistance of another

Table 5. Search terms of databases

Date

Search terms

31st May 2011

[((*appointment™® or *attend* or *remind* or *prompt* in title,
abstract and index terms of Reference) AND *letter* or
*phone* or *text* or *e-mail* or *e-mail* or *sms* or *visit*
or call* or *system* *messeng® OR *MSN¥*)) AND
(*computer* OR *internet* OR *ICT* OR *electronic* OR
*online* OR *virtual* OR *world wide web* OR *second life*
OR *facebook* OR *twitter* OR *blog* OR *messeng* OR
*MSN* OR *SMS* in title, abstract, index terms of
REFERENCE)].

9th July 2012

"mobile phone" AND “schizophrenia”
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4.6 Data analyses

In this section, a description of data analyses is presented for each study method used:

1) Focus group interview
2) Survey
3) Literature review

There were 3 types of data analysis methods.

Focus group interview A manifest qualitative inductive content analysis (Graneheim
& Lundman 2004) was used to analyze the data from the focus group interviews. This
ensured that participants’ perceptions of needs were derived from the data. The oral
interviews were audio recorded and transcribed into written format. The texts were
then read several times to get impression of the data and its content. Codes were
selected and named. Codes were combined into sub-themes according to subject

matter. Then, sub-themes were named and combined into themes.

Survey Descriptive statistics were calculated to demographics information (SPSS
version 21.0 for Windows). The Poisson regression model with SAS software (version
9.3 for Windows) was used to analyze how patients’ demographic information was
associated with the amount of and timing of mobile health (mHealth) messages
selected. In all analysis, p-values of less than 0.05 (two-tailed) were interpreted as

statistically significant.

Literature review Review Manager (RevMan 5.2) was used to analyze the
effectiveness of mHealth compared to that of standard care, by following the Cochrane
standards (Higgins & Green 2011). Relative risks (RR) and 95% confidence intervals
(CI) were calculated using a fixed effects model. For continuous outcomes, the mean
difference (MD) between groups and their 95% confidence intervals were estimated. A
table of the summary of findings was created using GRADE and used to assess the
included studies for risk of bias. The following information of trials was extracted:
methodology, instruments and outcomes. In addition, the quality of trials was assessed,
by assessing the possible biases; selection bias, performance bias, detection bias,
attrition bias and reporting bias. This was done by assessing 1) random sequence
generation, 2) allocation concealment, 4) blinding of participants and personnel, 5)
blinding of outcome assessment, 6) incomplete outcome data, 7) selective reporting, 8)

other biases.
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4.7 Ethical considerations

The ethical principles for medical research involving human subjects (WMA
Declaration of Helsinki 2008) were followed. In every phase, participant autonomy
was respected (Council for International Organizations of Medical Sciences 2002), and
their privacy, dignity and integrity were protected (Personal Data Act 523/1999). In
this study, ethical considerations were taken into account as follows: 1) permission of
ethical committee was requested for the empirical data, 2) study approval was
requested from each included organization, 3) participants received information about
the study in written and in oral format, 4) written informed consent was requested from
every participant, 5) participants were told they had a right to refuse to participate, 6)
each participant’s right to leave the study was respected, 7) a sufficient mental health
condition of patient participants was ensured, 8) those who had a trustee were
excluded, 9) the empirical data were coded in such a way that no single person could
be identified in the results, 10) data protection was ensured and the data were kept in
locked place (in the University of Turku premises). To archive or destroy the data after
the study, regulations from Archive Act 831/1994 were followed.

The importance of the patients’ perspective and service-user involvement in the
development of treatment has been acknowledged (NHS Institute for Innovation and
Improvement 2008), and it is also important that patients treated in a psychiatric
hospital have the opportunity to participate in studies (Davies 2005). However, mental
illness may affect a person’s competence in decision-making (Institute of Medicine,
Committee on Crossing the Quality Chasm 2006). Therefore, careful attention was
given to evaluating participants’ capacity to participate. Participants were informed
both orally and with written material. The voluntary nature of participation was
underlined, as was the fact that neither participation nor refusal would affect their
treatment (Medical Research Act No. 488/1999).

On 16™ December, 2010 the Ethics Committee of the Hospital District of Southwest
Finland gave their approval to conduct the study focused on in focus group interviews
(ETMK 109/180/2010). Permits were granted from the patient associations (n = 4) and
from the mental health care organizations (n = 5) in Southwest Finland, Satakunta and
South Karelia. Written informed consent of participants was requested (n = 61).
Participants were given sufficient information regarding the study in paper format and
in verbally. Their understanding was ensured (Council for International Organizations

of Medical Sciences 2002) as well as their right to refuse or withdraw of the study
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without having to give any reason. To ensure competence of participants, they were
recruited from patient associations; inpatient settings were not used for recruitment.
The study participants had possibility to quit the interview whenever wanting so, but

no participants wanted.

For the research carried out as survey in psychiatric hospitals, the Ethical Committee at
the Hospital District of Turku University Hospital approved the protocol on 16"
December, 2010 (ETMK109/180/2010). Permissions from organizations (n = 24) were
granted. Written informed consent from participants was requested. Research nurses
gave information to participants about the study orally and in paper format. It was
ensured that participants had enough time to consider their participation. If participants
were willing to be involved, written informed consent was requested. Inpatients were
recruited near the time of hospital discharge to ensure their capacity to provide
informed consent. It was also advised that a patient’s primary nurse would not ask for
consent, as a method of ensuring voluntarily participation. Patients who had a trustee
were excluded. In cases where the research nurse was unsure of a participant’s
capability to participate, psychiatrists were consulted. Contact information (email,
phone number) of the researchers was given to participants to make sure that they
could withdraw from the study if necessary. All the needed contact information of
researchers was given to the participants. They were told that they could contact to
researcher whenever wanting so. Some participants contacted the researchers and
wanted to discuss about the study and/or the intervention. The specific amount of these
contacts is reported elsewhere. In addition, other important issues were taken into
account: the research would not have been as successfully carried out with less
vulnerable subjects, and the study intended to obtain knowledge that will lead to
improved treatment (Medical Research Act No. 488/1999).

Moreover, this whole study had an independent committee for data safety and
monitoring. The members of the committee were experts from psychiatric care,
member from a patient association and a statistician. (Véliméki et al. 2012.) The
committee had regularly meetings, and the study progression was monitored as well as

any possible adverse events.

Literature review consisted of studies previously conducted, and therefore, no
permission was needed. The extraction and analyses of the studies were done by six

authors to ensure reliable extraction and review. To minimize the misinterpretation of
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data, the authors of the trials were contacted when necessary. In cases of contrary
results being found in the trial versus the review, authors were also contacted and

agreement was maintained.
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5. RESULTS

The results are reported in the order that the research questions were presented. 1) A
description of factors related to adherence and its management are presented, including
factors restricting adherence and supporting methods of adherence management. 2)
The objectives and methods of the intervention are defined, including the objective to
support adherence, preferred methods of delivering the intervention, and previously
used types of methods of delivering the intervention. 3) Barriers and requirements of
using mobile health (mHealth) to support adherence are then presented. 4)
Effectiveness and feasibility of mHealth are evaluated, including the effectiveness of
mHealth in supporting adherence, preferences of end-users regarding mHealth,
changes of end-users’ preferences regarding mHealth over time, and variation of

preferences of end-users regarding mHealth by demographic factors.

5.1 Study populations
This study included four types of participants (Table 6). First, service users (n = 19)

were service users participating in activities of a patient association. The second group
was made up of health care professionals (n = 42) who worked in psychiatric hospitals
participating in clinical work. Of these, two were psychiatrists, and 40 were registered
nurses, clinical nursing specialists, mental health nurses or practical nurses. The third
group of participants included in-patients with antipsychotic medication (n = 562) from
psychiatric hospitals during their discharge phase, who used the intervention in their
outpatient treatment period. Fourth, two selected randomized controlled trials with a
total of 358 adult psychiatric outpatients with schizophrenia, schizoaffective,
depressive or bipolar disorders were included.

Table 6. Demographic characteristics of the study participants

Service users | Health care In-/outpatients | Outpatients
professionals
Study type Focus group Focus group Survey Literature
interview interview review
Setting Patient Psychiatric Psychiatric RCT-studies
associations hospitals hospitals
N n=19 n=42 n =562 n =358
Age, mean (SD) | Not available | Not available 38.6 (12.7) 41.4 (3.3)
Gender (%)
Male 13 (68%) 13 (31%) 267 (47%) 217 (63%)
Female 6 (32%) 29 (69%) 296 (53%) 130 (37%)
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5.2 Adherence in people with psychotic disorders

5.2.1 Restrictive factors for adherence

According to the findings of the inductive content analysis, restrictive factors of patient
adherence to treatment were described using four themes: reluctance to take
medication, problems in functioning, symptoms caused by the illness and lack of a

sufficient treatment process.

Common reasons for reluctance to take medication were a lack of insight and
forgetting. Professionals also reported that patients’ negative attitudes toward
treatment, which may be due to a lack of insight or a low level of motivation, can
predict poor medication adherence. Some participants described the feeling of being
overly medicated, which lead to them abandoning their medication. Although
medication was seen as an important element of the care, it was sometimes
overemphasized by the health care workers, according to service users. Based on the
interviews with the participants, other reasons for reluctance to take medication were
its potential and actual side-effects, the fear of addiction, the fear of overmedication

and the notion that the medications were not effective.

Problems in functioning were common and participants reported that everyday
activities (e.g. going to the grocery store) may be difficult to conduct. Further, other
difficulties occurring in everyday life (e.g. unbalanced daily rhythm) limited
adherence. Patients said that loneliness is a typical problem, and they felt they had
nobody to talk with. They also reported that it was difficult to adhere and cope
independently without sufficient support. Moreover, according to professionals,
patients who have a good social network, with close ones who give support, adhere

better than patients who lack social networks.

Symptoms related to psychiatric illnesses also complicated adherence. These types of
symptoms included paranoid thoughts, depression and anxiety. Participants described
that the occurrence of these symptoms may lead to a situation where they feel it
becomes too difficult to adhere to treatment, despite being aware that they should. On
the other hand, according to the participants, when health outcomes were at a good
level and no symptoms were presented, patients sometimes opted to quit their
medication and treatment, because they felt that medication was no longer necessary.
According to the analysis, a lack of a sufficient treatment process causes problems with

adherence. The lack of a sufficient treatment process refers to instances where
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treatment is not patient-centered or individualized enough, that is, situations where a
patient does not have the possibility to participate in their own treatment. Several
examples of this were presented: a lack of access to treatment, a lack of
communication with health care professionals, changes in treatment including
changing professionals, and patients becoming confused due to too many different
organizations/health care professionals being involved. In addition to this, the first
appointment for follow-up care was found to be too long after the point of hospital

discharge, which limited adherence.

5.2.2 Adherence management

Based on the codes and themes of the inductive content analysis, adherence
management included supporting sufficient treatment for patients and helping them

achieve a satisfying life.

Participants described several supportive methods that made treatment sufficient: easy
access to treatment, individually tailored treatment methods, well-structured treatment
and continuity of care. Looking beyond treatment methods, the existence of a well-
supported personal and social life was considered to be a strength.

Participants identified how adherence management would be possible to achieve: first,
by helping patients structure and schedule their daily lives, for example, by
encouraging participants to take part in reasonable activities; second, by strengthening
the patient’s positive attitudes toward treatment and life in general; third, by supporting
the patient’s social life and social networks, including family, friends, peers and health

care professionals, all of whom could encourage patients to adhere.

Patients described that daily life can be difficult with unstructured daily activities and
rhythm. In this context, health care professionals and patients suggested that in
outpatient care or at the time of discharge from the hospital, health care staff and
patients could jointly make a structured weekly program, like a timetable, for the
patient. According to the analysis, this could encourage patients’ positive attitudes
toward the future and moving forward in life. Other activities that helped bring daily
structure were thought to be important.
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5.3 Mobile health to support adherence in people with psychotic disorders

5.3.1 Objective of the intervention to support adherence

The objective of the intervention was defined based on focus group with inductive
content analysis. First, since the first appointment for follow-up care was stated to be
too long after the time of discharge, it was decided that the intervention would be
directed at the time of discharge. Second, since intention to adhere was central, this
guided the objective of the intervention. Third, regarding how people in the patient’s
environment help them accomplish adherence, it may be increased by providing extra
support for patients, in terms of reminding the patient of taking their medication,
encouraging an active social life, supporting daily care and treatment, and providing

information.

The objective of the intervention was to support patients’ optimal intentions to adhere
(Figure 3). This was considered to be possible by supporting patients’ medication
taking, follow-up treatment and daily care, which were found based on focus groups.
Since taking medication was perceived to be challenging, encouragement for regular,
correct dosages of medication may help patients adhere better. Encouragement
included medications that are taken every day or less often, such as long-lasting
injections. The intervention aimed to encourage adherence to follow-up treatment by
reminding patients to participate in their outpatient visits. It was equally important to
actively encourage patients to participate just before a specific visit or, in cases where a
patient did not keep the appointment, to re-engage that person. Intervention also aimed
to support patients’ daily lives. Supporting could be conducted by keeping in contact
with patients or by encouraging patients to engage in everyday activities, such as
cleaning, taking care of their personal hygiene or encouraging them to have a clear
weekly or daily structure. Daily life encouragement also required sufficient insight into

a patient’s symptoms.

Intention to follow the treatment guidelines and recommendations
Personal determinants External determinant
Patient is able to Patient has Patient Patient receives sufficient
cope with the realistic understands the behavioral support
different barriers of perception of the value of
adherence severity of the treatment and
illness medication

Figure 3. Objectives of the intervention
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5.3.2 Preferred methods of delivering the intervention

According to findings from focus group interviews, one potential method of delivering
the intervention was stated to be reminding, using mobile health (mHealth). The
potentiality of using mHealth was described in terms of promotion of communication,

patient empowerment, strengthening of treatment adherence and facilitation of daily

activities (Table 7).

Table 7. Potentiality of mHealth as a strategy to deliver the intervention

Promotion of Patient Strengthening of Facilitation of
communication empowerment treatment daily activities
adherence

Easy, flexible and Individual way to Helps patient Motivates to

gentle way to approach remember perform daily

approach Encouraged medication taking activities

Replacement of . . Possible to verify Creates a structure
Feeling of being .

telephone call issues of for the day
remembered medication

Possible to combine Reduce loneliness Reminds about

telephone call and Facilitates important issues

SMS

Feeling of being
trusted

Increase the feeling
of responsibility

participation in
follow-up care
Provides extra

support at the time
of discharge

5.3.3 Previously used methods for delivering the intervention

Based on the included and excluded studies of the systematic literature review
conducted, improvement of treatment adherence by using electronic reminders has
been studied for many years. The interventions of the studies have ranged from simple
telephone calls to more advanced devices. More detailed, the types of methods of
delivering the intervention were forms of therapy including a technology aspect (n =
1), electronic devices (n = 2), traditional telephone calls (n = 5), telemonitoring (n = 1)
and SMS (n = 2) (Table 8). The studies were conducted from 1984 - 2011. The
intervention of the studies aimed to support either medication adherence or adherence

to follow-up care.
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Table 8. Randomized studies using electronic reminders to support adherence

Intervention Participants Study

Cognitive adaptation Schizophrenia (n = 95) Velligan et al. 2008
training

Electronic assistant Schizophrenia, schizoaffective, Cramer & Rosenheck 1999
device depressive or bipolar disorders (n = 81)

Electronic assistant Schizophrenia, schizoaffective, Hulsbosch et al. 2008
device depressive or bipolar disorders (n = 93)

SMS Schizophrenia (n = 320) Montes et al. 2012

SMS Schizophrenia or related (n = 62) Pijnenborg et al. 2010
Telephone call Psychiatric illness (n=214) Crespo-Iglesias et al. 2006
Telephone call Psychiatric illness (n = 141) Kluger & Karras 1983
Telephone call Schizophrenia (n = 865) Montes et al. 2009
Telephone call Mental illness (n = 308) Rossi et al. 1994
Telemonitoring Schizophrenia (n = 108) Frangou et al. 2005

Based on focus group interviews, specific principles for mobile health (mHealth)

intervention were formed (Table 9). The principles were jointly created with patients

and health care professionals. The principles related to content, frequency, amount,

duration and updating the messages. Based on these principles, the mHealth

intervention was implemented and evaluated.

Table 9. Specific principles of developed mHealth intervention

mHealth to support treatment adherence

Content

Maximum 160 characters

No pictures or videos

Informative, positive and humorous

85 text messages from 3 themes:
medication, treatment appointments, daily
life

Duration and amount
Duration 1 year
Maximum amount
12 SMSs / month or 1 / week
Minimum amount
2 SMSs / month

Frequency Updating

Possibility to select messages Possibility to stop or change content and
Mon-Sun timing of SMS whenever
0-24 hours Possibility to change mobile phone number
Weekly or monthly basis
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5.4 Barriers and requirements of using mobile health among people with
psychotic disorders

Based on focus group interviews, four types of barriers related to the use of mobile
health (mHealth) were found: technological problems, problems related to mHealth,
problems related to the organization and problems related to the patient. The
requirements that must be met in order for a patient to participate in the intervention
were related to technological issues as well as content and usage of mHealth (Table
10).

Technological problems were related to security and privacy issues. Problems
occurred, for example, in cases where an incorrect phone number had been given.
Therefore, participants highlighted the importance of checking and updating phone
numbers. One possibility for doing this was a system where the patient could log in
and update the information or messages by themselves. Also the content of the
mHealth might be incorrect. For example, if a medication reminder has the wrong
timing or dosage in it, this can lead to medication errors. In addition, participants felt
that the use of mHealth should not cost the patient anything. This may be a problem for
forms of mHealth which generate the need or the likelihood of replies.

Problems related to mHealth means difficulties in its actual use. The problems were
related to mHealth frequency, amount and content. When forms of mHealth are
received too often, for example every day, participants felt that it could disturb them
after some time. Further, if the content of the SMS is always the same, it may cause
irritation. Therefore, participants suggested the possibility of choosing mHealth content
from a list with plenty of possibilities.

Organizational problems may occur when there is a lack of motivation or resources to
use mHealth, and lead to scattered implementation. Organizations should be reliable,
ensuring that enough providers are committed to use SMSs. According to
participants, clear roles and responsibilities for updating mHealth systems should be
formed. The optimal situation would be that mHealth would be automatically updated
when there are changes in treatment. This requires a reliable connection between the

mHealth system and the health record or appointment system.
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Problems related to patient (or end-user) were related to a lack of motivation, fears,
negative attitudes or a lack of technical skills. Therefore, sufficient technical skills as
well as the reading and writing skills of patients should be ensured. In addition,
patients should be well aware of the mHealth and know how to contact someone
for help if needed. Patients need to be asked for their consent to use mHealth as

well as to inform the mHealth system services if phone numbers change.

Table 10. Barriers and requirements of using mHealth

Barriers of using mHealth in psychiatric care

Technology mHealth Organization User

Security and Impersonal or Lack of resources Lack of

privacy issues dlf;lf;clllﬂ:l Enzglor:i for Question of which information
Wrong phone communicatio responsible agency | Poor motivation
number Lack of variation in | will send and Negative attitude
Possible costs for | TESSIESS update the

patients Amount of messages Lack of technical
Chanee of phone messages is not Lack of the skills

numbi . p appropriate motivation of staff

Requirements of using mHealth in psychiatric care

Technology mHealth Organization User

Secure and Positive messages, | Regularly checking | Clearly informed
flexible system avoiding relevance of and instructed
System where paternalistic tone messages Sufficient technical
patient can log in Individually Connection skills

for update tailored between mHealth

Training technical

system and health skills if necessary

messages or other Linked to treatment

information plan records
. Readi
Does not cost . Reliable egc_hng apd
) . Variety of message L writing skills

patients anything . organizations,

options .

ensuring

Regular and professionals are

individual committed to using

frequency the mHealth
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5.5 Evaluation of the mobile among people with psychotic disorders

5.5.1 Effectiveness of mobile health

The effectiveness of mobile health (mHealth) on treatment adherence was evaluated as
a part of systematic literature review. Two studies were included. Of those, one study
measured effectiveness of mHealth for treatment adherence, by using the Morisky
Green Adherence Questionnaire (MAQ) and the Drug Attitude Inventory 10-item
version (DAI-10), in three time intervals; at the baseline, at 3 months and at 6 months.

For the results of all outcomes measured in both of the included studies, see Figure 4.

Based on the meta-analysis conducted, there was no clear evidence that the use of
mHealth would improve medication adherence for people with psychotic disorders. No
differences found between groups in their self-reported medication taking measured
with MAQ at 3 months (MD 0.30, 95% CI 0.27 to 0.33) and when measured at 6
months (MD 0.30, 95% CI 0.27 to 0.33). When asking from participants if they would
stop taking their medication, no differences were found between groups (RR 1.11 CI
0.96 to 1.29).

Moreover, there were no mean differences in subjective responses to medication,
measured with DAI-10, between groups (MD 1.40, 95% CI 1.32 to 1.48). In other
words, intervention groups and patients receiving treatment as usual (TAU) were
similarly satisfied with treatment and understood how treatment affects them. The
numbers of people who quit the study early were similar in both the intervention and
TAU group. Therefore, it can be assumed that neither intervention nor TAU is less or
more acceptable than the other (relative risk (RR) 1.46 CI 0.70 to 3.05).

Effectiveness of mHealth for different outcomes

No improvement Improvement of Improvement
Medication adherence some aspects Insight
Functioning Mental state Computer use
Satisfaction Quality of life Therapeutic alliance
Acceptability

Figure 4. Effectiveness of the intervention for different outcomes
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5.5.2 Feasibility of mobile health

Based on patients preferences toward mobile health (mHealth), mHealth related to
medication was the most popular, followed by messages related to supporting follow-
up care. Mondays and Tuesdays were the most popular times to receive the mHealth
intervention. On weekends, mHealth intervention was not regarded as so necessary.
The most preferred time to receive mHealth intervention was during the morning hours
(06-12 am), followed by afternoons (12-06 pm), then evenings (06-24 pm) and lastly,
night time (12 pm-06 am).

Out of 562 participants, 6% (n = 33) wanted to make some changes to their selections
of mHealth intervention and 4% (n = 23) wanted to discontinue the intervention. Out of
the 23 drop-outs, 8 gave a reason for discontinuing. The changes concerned content,
timing or amount of mHealth intervention. Common reasons for wanting changes were
mistakes in the mHealth system. Altogether, it was found that 98 participants received
text messages with mistakes in them, of which 22 participants wanted to change their

selections to correspond to their original selections (Table 11).

Table 11. Preferences over time toward mHealth intervention

=

Reason for changing the intervention

N
\S]

Uncorrected mHealth intervention in the system (mistakes)

Desire to change the content of the mHealth intervention

Desire to change the timing of the mHealth intervention

Add an mHealth intervention

Stop one mHealth intervention

Reason to discontinue the intervention

Annoyed by the mHealth intervention

mHealth intervention was not useful

No longer necessary to have mHealth intervention

Unsatisfied with one-way messaging

— =N E | — w4

Unsatisfied with the information regarding the study
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6. DISCUSSION

This study furthers the knowledge about treatment adherence and the development
process of mobile health (mHealth) intervention aimed at supporting adherence in
psychiatric care. More specifically, this study provides insight into the difficulties and
management of treatment adherence, as well as the factors related to the usability and
effectiveness of mHealth. This knowledge can be used in promoting treatment adherence

in psychiatric care as well as in developing and using mHealth in psychiatric care.

In the discussion section the validity and reliability of the entire study are first

explored, and then the validity and reliability of each study method:

1) Focus group interviews
2) Survey

3) Literature review

Second, a discussion of the study results is presented, following the order in which the

research questions were presented:

1) A description of factors related to adherence and its management
2) The objectives and methods of the intervention
3) Barriers and requirements of using mobile health to support adherence

4) Effectiveness and feasibility of mobile health
Third, study suggestions are presented for:

1) Nursing practice
2) Management
3) Technology

4) Future research
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6.1 Validity and reliability of the study

This was a mixed method study using qualitative and quantitative approaches
(Creswell & Plano Clark 2011). As both of these approaches include limitations in
their methodologies, using more than one method, although beneficial, can
potentially create some challenges. The challenges can occur if quantitative and
qualitative methods are not equally emphasized, or if different methods lead to
opposite results (Foss & Ellefsen 2002). In this study, research questions dictated the
study designs and methods. This ensured that both of these methods were equally and
justifiably used.

The validity of a mixed method study is evaluated using inference quality and
inference transferability. Inference quality refers to the accuracy of study conclusions,
and can be seen as internal validity and credibility (Teddlie & Tashakkori 2009). In
this study, the interpretations of qualitative data were done by a small research group
(3 people), where one person was responsible for handling and analyzing the data. The
analysis and its categorization were checked together and ensured that interpretations
were actually derived from the data. Credibility was ensured by collecting, analyzing
and reporting in a way that results reflected the reality of study participants. Inference
transferability refers to how reasonable the results and their conclusions are in similar
contexts (Teddlie & Tashakkori 2009). This study was done in a wide geographical
area, without any specific criteria for diagnosis. This supports the generalization of the

results within similar types of milieu.

Intervention Mapping (IM) (Bartholomew et al. 2006) was used as a framework to
structure the development process of the intervention. Although IM is time-consuming
and profound (Jacobs et al. 2014), it was found to be workable in this study. IM
allowed the creation of comprehensive and tightly focused intervention, where
perceptions of end-users (patients and health care professionals) were taken into
account. This ensured that the focus of the intervention corresponded to the reality.
Applicable parts of IM were used to promote the specific purposes of this study. This
study differs from IM in some ways: this study does not include one specific theory
(e.g. Health Belief Model), this study did not use ecological levels in the development
phase, the intervention was pre-tested but not published as a part of this dissertation,
the implementation plan was not published as a part of this dissertation, and the

effectiveness of this specific intervention is also reported elsewhere.
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Focus group interview
The validity of focus groups is evaluated using primary criteria: integrity, authenticity,
credibility and criticality (Whittemore et al. 2001).

Integrity relates to the validity of interpretation (Whittemore et al. 2001). In this study,
the interpretations were done by three people; the codes and categories were derived by
one person and checked by another. In cases of dissenting opinions, a third person was
involved. However, to improve homogeneity, the analyses were conducted by one
person (Krueger & Casey 2009). The interviews were also conducted primarily by
these three people.

Authenticity concerns the methods that reveal the realities of participants’ situations
(Whittemore et al. 2001). In this study, this was ensured by interviewing the
professionals separately from the patients. By doing this, participants were free to
express their thoughts in a group consisting of their peers. The interview questions

were also kept quite general, to make free conversation possible.

Credibility pertains to the realities of the study participants being accurately
represented in the results (Whittemore et al. 2001). In this study, this was ensured by:
first, using quotes from participants to support the findings; second, analyzing the data
by using inductive content analyses; third, by recording the interviews so that it was
possible to listen the interviews afterwards; and fourth, by transcribing the interviews

verbatim and taking notes during the interviews.

Criticality relates to the decisions of the study being critically appraised (Whittemore et
al. 2001). In this study, all decisions concerning methodology were made by a group of
people. The design was descriptive. The study processes of each organization involved
were conducted similarly, and everyone had equal possibility to participate. Interview

questions were the same for every focus group.
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Survey

Statistical conclusion validity considers whether or not the relationship between cause
and effect is real and that reality is reflected accuracy (Garcia-Perez 2012). Data were
collected from 562 participants, which satisfy the amount of statistical power needed to
detect real effects. Unreliable implementation of intervention may weaken the validity
(Polit & Beck 2012). In this study, although overall, the intervention was attempted to
be kept as similar as possible for each participant, there was still variability. However,
the intervention was tailored, so that there were 85 options from three themes from
which to choose. The themes of medication and treatment appointments were
compulsory, and the third theme was optional. Perhaps if all or none of the themes had

been compulsory, results may have been different.

Internal validity assesses whether or not an empirical relationship really exists between
the intervention and outcome (Slack & Draugalis 2001). To minimize selection bias,
participants were randomly allocated into two groups. This study included only the
intervention group. Therefore, the intervention and TAU groups were not compared in
this phase. The inclusion and exclusion criteria of the participants were simple and, to
the best of our knowledge, they were followed. The participants were recruited and the
content and timing of mobile health (mHealth) were selected together with research
nurses. It is impossible to say whether or not this influenced to the selections.
However, the research nurses were trained and their actions were monitored

systematically.

External validity concentrates on the generalizability of the findings (Polit & Beck
2012). In this study, participants were people using antipsychotic medication. This may
cause challenges when comparing to a group that involves only one diagnosis.
However, this may also make findings more generalizable. An age limitation (18-65
years old) was defined and adolescent and geriatric psychiatric hospital wards were
excluded. The fact that non-acute patients and forensic patients were left out, may
weaken the generalizability. This study was conducted over a wide geographical area
in Finland (45 psychiatric hospital wards, located in 14 hospital district areas in

Finland). This also supports the generalization of the results.

To ensure that interaction between relationship and people or causal effect and
treatment would not threaten bias (Shadish 2002), a couple of measures were taken.

First, the inclusion criteria were kept quite simple and general. For example, all
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diagnoses and both genders were included. Second, the intervention was quite simple,
and it would be possible to replicate. Also the content of the messages of the

intervention are such that it may be easily adapted for another patient group.

Literature review

During the selection and searching process of the literature, the review protocol in
study selection, data extraction and analysis were followed. This minimized bias, since
methods were written, carefully planned and published beforehand. To increase
validity, trustworthiness and to decrease bias, a group of authors was involved in every
step of the review. (Bettany-Saltikov 2012.) At least two authors conducted the
following: protocol production, searching the literature, data extraction, analysis, data
interpretation and writing the final report of the review. The selection of studies was
done by five people. Each person first read the studies independently and used a
template to systematically score the studies. After this, inclusion and exclusion of

studies were discussed based on the completed templates (Glasziou et al. 2001).

Two studies were included, and both of them were published. However, one of the included
studies was from the Netherlands, and published only in Dutch. In addition, this study had not
been published in a peer-reviewed journal (Hulsbosch et al. 2008). The author of the study
translated the needed parts of the study, and extraction of the data needed for the review was
possible to do. This may have resulted in crucial parts of the study being omitted.

To evaluate the risk that the review would overestimate or underestimate the true
intervention effects (Higgins & Green 2011), the quality of methods was assessed for
both included studies. This was done by using the ‘Risk of bias’ by RevMan. The
evaluation was done by a group of people, first independently and then by discussing
together. The risk was assessed to be ‘low risk,” ‘high risk,” or ‘unclear risk’ (Higgins
& Green 2011). The biases which were assessed were selection, performance,
detection, and attrition or reporting biases. The following issues were addressed: 1)
how the random sequence generation was done, 2) how allocation concealment was
done, 3) if and how there was blinding of participants or personnel, 4) if there was
blinding of outcome assessment, 5) if there were incomplete outcome data, 6) if there
were any other biases. The overall quality of the included studies was not as good as it
could have been. The included studies (Hulsbosch et al. 2008; Montes et al. 2012) were
randomized, but not blinded. Both of the studies had some weaknesses related to

reporting methodology, and therefore the assessment of quality may be incomplete.
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6.2 Discussion of the results

According to our qualitative analysis, patients want to be treated as individuals with
individualized treatment methods, and when these desires are met, adherence is more
likely. Patients perceive that, in addition to support for medication and follow-up care,
they need support in everyday activities. To ensure this support, collaboration between

patients and health care professionals was seen as essential.

Based on our qualitative content analysis, prior to the intervention patients and
professionals perceived that mobile health (mHealth) may be a potential and efficient
method for supporting adherence. Participants described that it can be used for several
purposes, including medication, follow-up care and everyday activities. Based on a
literature search, previously, these types of methods have mainly been used to support

medication taking or participation in follow-up care.

Our study participants from the qualitative study perceived that when using mHealth,
privacy and confidentiality issues need to be considered. This was seen as especially
important if the content of mHealth includes personal information. According to our
sub-study, which evaluated the actual use and feasibility of mHealth, we found that
mHealth may be an acceptable and feasible method to be used in psychiatric care. Due
to the complexity and individuality of adherence, the content of mHealth should be
individualized. Moreover, based on our study, positive and humorous content in
mHealth was preferred. Although the effectiveness of mHealth on treatment adherence
was found to be inconclusive in our review, we found that mHealth promoted insight,

satisfaction with treatment and quality of life — all essential to treatment adherence.

6.2.1 Adherence in people with psychotic disorders

In the qualitative part of this study, the objective was to describe factors related to
adherence and adherence management. According to our qualitative content analysis,
the factors leading to poor adherence were mainly related to patients’ internal factors
(e.g. symptoms caused by illness) partly due to external causes (e.g. lack of continuity
of care). In agreement with previous literature, the factors that participants described
were individual and varied over time (Velligan et al. 2009; Haddad et al. 2014; Leclerc
et al. 2015). The associations between factors related to adherence can be bi-
directional. For example, when insight improves, so does therapeutic alliance, and vice

versa (Novick et al. 2015). In our study, the directional issue was not as strongly

76



Discussion

presented. However, participants clearly presented issues which they thought caused

non-adherence and factors which helped patients adhere.

In our focus groups, participants described situations when they had no possibility to
participate in their own treatment, due to a lack of communication with health care
professionals. Patients described situations with complicated communication with
professionals, without mutual understanding about treatment, and expressed that they
had found it very stressful and even fear-inducing. This coincides with the previous
studies reporting on the importance of therapeutic alliance to treatment adherence
(McCabe et al. 2012; Misdrahi et al. 2012; Gault et al. 2013; Novick et al. 2015).
Moreover, if the preferences that patients have regarding their treatment are not taken
into account, patients may get frustrated, which can increase the risk for non-adherent
behavior (WHO 2003b). In our study, patients said that their adherence would be
supported if they would be taken seriously and given treatment without a long delay,

from familiar health care professionals.

According to our qualitative content analysis, the time between discharge and the first
outpatient follow-up appointment is crucial and currently too long. Professionals
expressed feeling pressure to discharge patients, but at the same time they felt it wrong
to leave a patient without contact. Patients had similar experiences, and according to
them, outpatient appointments are difficult to get without enough low threshold places.
Moreover, patients described, that once you get an appointment, the professional
changes all the time. Previous studies have also claimed this, reporting that poorly
planned treatment, especially in the discharge phase (Haddad et al. 2014) and
interruptions or changes in normal treatment increase the risk of non-adherence
(Rettenbacher et al. 2004). Based on previous literature, professionals in health care
practice do not always know who is responsible for promoting adherence (Brown &
Gray 2015).

In our study, having a lack of insight was seen as one risk factor for non-adherence.
Professionals in our study described, that patients’ negative attitudes toward treatment
may be due to a lack of insight. This is consistent with previous literature, concluding
that a patient’s insight into the illness and treatment are related to adherence, at least to
some extent (Kao & Liu 2010; Misdrahi et al. 2012; Kane et al. 2013; Uhlmann et al.
2014; Drake et al. 2015; Novick et al. 2015), and that sometimes a patient’s attitudes
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toward treatment can have an even greater impact on adherence than insight (Beck et
al. 2011).

Patients from our study described that health care workers overemphasize medication,
which can lead to a discontinuing of medication. However, they still understood the
importance of medication as a part of care. According to Karve et al. 2009, problems in
medication adherence typically involve patients taking their medication less often than
prescribed. Therefore, professionals should discuss the importance of medication with
patients and ensure that patients understand why medication is important. To make
people understand the value of medication, motivation and patient education are central
(NICE Guidelines [CG76] 2009; Hyrkas & Wiggins 2014). Moreover, to promote
treatment adherence, sufficient insight is essential (Mohamed et al. 2009; Bressington
et al. 2013).

In this study, the importance of individual care and patient-centeredness related to
adherence management was discussed. These factors may increase satisfaction with
care and further promote adherence. Therefore, patients should be involved throughout
the treatment planning, ensuring patient-centered care. This means that the patient’s
individual needs are considered, and nursing care is carried out holistically (NICE
[SG1] 2014), taking into account physical, psychological and social aspects of the
patient (Gournay 2000).

In this study, the supporting of physical aspects is described as supporting their daily
lives and activities. Beyond medication taking and attendance, our study participants
suggested the need to receive support in their daily lives and activities. It is known that
co-morbidity is one main cause for premature death among people with psychotic
disorders (Auquier et al. 2007), partly because of problems in adopting healthy life
habits (Millier et al. 2014). In this study, participants recommended that health care
professionals could help patients to structure their everyday lives with reasonable
activities. This could also promote coping among patients. This structuring could be

done, for example, by making a simple and concrete schedule.

In this study, support for psychological aspects was described as the support for a
patient to achieve a positive attitude toward treatment and life. In our study, familiar
and adherent health care professionals as well as continuity of care were actions that
helped to achieve this. Support of social aspects of patients by health care workers was

described as involving patients’ close ones to be a part of care. Moreover, these people
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can encourage patients to adhere. The results are parallel to those of previous studies,
where the importance of social networks has been acknowledged (e.g. Coldham et al.
2002; McCann et al. 2008). Being married and living with another adult are positively
related to adherence (DiMatteo 2004). This may mean that people who receive active
social support adhere better. Therefore, those people who do not have this kind of

social network should especially receive support as a social aspect.

6.2.2 Mobile health to support adherence in people with psychotic disorders

The objective and methods of the intervention were defined based on the focus groups
conducted as a part of needs assessment. The objective of the intervention was the
intention to follow the treatment guidelines and recommendations. This was formed by
combining personal and external determinants. By taking into account the patient’s
own intention to adhere, we wanted to include here the core element of adherence: the

free will and choice of a patient to adhere (Horne et al. 2005).

Personal determinants, that is, coping with the barriers of adherence, having a realistic
picture of the illness and understanding the value of treatment, were essential for
adherence management. Barriers of adherence are often related to poor motivation,
forgetting (Gibson et al. 2013) or poor insight (Uhlmann et al. 2014). Therefore, the
intervention aimed to reduce these barriers. Moreover, the nature of psychotic
disorders with its chronicity (Haller et al. 2014) impairs the sense of reality, and
functionality (Marder 2006) was taken into account. The intervention was intended to
remind people how important the treatment is by emphasizing the importance of

treatment, the severity of the symptoms, and the meaning of everyday life.

In this study, the intervention method was mobile health (mHealth) intervention
(SMS). It is feasible and accepted in psychiatric care (Alvarez-Jimenez et al. 2014;
Ben-Zeev et al. 2014; Kannisto et al. 2015) and widely used among patients with
mental health problems (Sanghara et al. 2010). It has been shown that long-term
mHealth interventions may cause tiredness or boredom from dealing with same content
time and again (Curioso et al. 2009; Palmier-Claus et al. 2013). Therefore, in this
study, variety of SMS options was ensured and participants were free to choose how
often and when they wanted to receive SMSs. However, some limitations on the
amount of messages were set. Without these limitations, the amount of messages could
have been overwhelming. There are also studies where same-for-all messages have

been used. Montes et al. (2012) assessed impacts of SMSs among individuals with
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schizophrenia. Over three months, 254 outpatients received SMSs on a daily basis. The
intervention was same-for-all, without variation in timing or content. Out of 166
participants, 66 were not properly exposed to the intervention (Montes et al. 2012).
This may say something about the challenges related to this type of same-for-all
intervention. On the other hand, two-way messaging can be more effective than one-
way-messaging (Wald et al. 2015) and individual goal-orientated mHealth
interventions have been tested (Granholm et al. 2012). Even so, this study used one-
way messaging, because participants in our focus group interviews underlined the

importance of cost-free intervention for patients.

6.2.3 Barriers and requirements of using mobile health among people with psychotic
disorders

By using focus groups, we explored possible barriers and requirements of using mobile
health (mHealth). Our main findings were that, from the point of view of patients and
professionals, the technology should be easy, secure, and accurate, with individually
tailored content, and that training for the use of mHealth should be included in the

intervention if needed.

People with mental illness often have impairments affecting their use of and
engagement in technology (Ben-Zeev et al. 2013). Therefore, careful planning with a
user-centered approach helps identify possible barriers of the utilization of mHealth
intervention (Arsand & Demiris 2008). On the other hand, it is known that people with
mental health problems, including schizophrenia, use mobile technology as much as
the general population (Ennis et al. 2012), and they are able to utilize these
interventions properly (Alvarez-Jimenez et al. 2014). Therefore in this study,
requirements based on participants and literature was taken into account in the

development process, and the intervention content was based on their preferences.

If the technology of mHealth is too difficult, utilization of the intervention may be
limited (Palmier-Claus et al. 2013). To avoid possible confusion and disengagement of
patients, mHealth should be easy enough to use (Bakker et al. 2016). In our study, it
was ensured that the intervention would not require smartphones, and the participants
were able to use the intervention even with older models of mobile phones. One way to
ensure the ease of use is to allow people to use their own phones (Palmier-Claus et al.
2013). In our study, patients used their own familiar mobile phones and knew their

functions in practice. However, the use of smartphones has been steadily increasing
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(Statistics Portal 2015), and smart phone applications have been tested with positive
results among people with schizophrenia (Ben-Zeev et al. 2014). Therefore, in addition
to traditional methods, new innovations and technology should also be used in
psychiatric care.

The focus and content of mHealth should consistent with users’ personal values
(Palmier-Claus et al. 2013; Bakker et al. 2016; Dinesen et al. 2016). This coincides
with results from our focus groups. Participants described that the content of mHealth
should be individual at least on some aspects. This means that the content, timing and
frequency should be selectable and easily modified if needed. Moreover, our study
participants preferred 2-way messaging. On the other hand, it may be problematic to

find free and secure methods for this type of communication.

6.2.4 Evaluation of the mobile health among people with psychotic disorders

Finally, an evaluation of the intervention was conducted. First, the effectiveness of the
mobile health (mHealth) interventions was evaluated using a systematic review with
meta-analysis, and second, the preferences regarding the developed mHealth

intervention were examined.

The main result of our review was that there is no clear evidence that mHealth
improves medication adherence among people with psychotic disorders. This result is
quite consistent with some previous studies (Pijnenborg et al. 2010; Granholm et al.
2012), which used SMS reminders to support medication adherence. One study found
that medication adherence stayed at the same level as it was at the baseline (Pijnenborg
et al. 2010), and in another study, medication adherence improved, but only among
those who were living independently (Granholm et al. 2012). It is also important to
note that the results of our review were based on two included studies. In the future,
when updating the review and hopefully being able to include more studies, this result
may change.

More promising results can be found when the patient group is widened to include
chronic diseases in general. For example, a systematic review by Vervloet et al. (2012)
found that after using electronic reminders, short-term medication taking improved and
another study found that adherence to appointments improved after receiving SMSs
(Boksmati et al. 2016). Moreover, manual phone call reminders can be more effective
than automated one-way SMSs (Hasvold & Wootton 2011) and two-way messaging
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improves adherence better than one-way messaging (Wald et al. 2015). This coincides
with the fact that interaction between patients and professionals have a positive
association with adherence (Lehane & McCarthy 2009).

No single empirical study has evaluated the difference in effectiveness between one-
way and two-way messaging. Based on a meta-analysis however (Wald et al. 2015)
two-way messaging is more effective for improving adherence than is one-way
messaging. However, unintentionally non-adherent patients may benefit more from
one-way messaging, because they “only” need to be reminded about medication taking
(Vervloet et al. 2012). On the other hand, unintentional non-adherence can be related to
beliefs, which can lead to future intentional non-adherence (Gadkari & McHorney
2012). Therefore, in order to provide personally tailored mHealth intervention, clinical
reasons for non-adherence should be asked of the patients. This may partially answer
the ongoing question: what type of people would mostly benefit from this type of
intervention? (Guy et al. 2012).

Our review including the meta-analysis found that adding an mHealth intervention to
treatment as usual yielded an improved quality of life and insight among people with
psychotic disorders. Poor quality of life is typical for people with psychotic disorders
(Bobes et al. 2007; Millier et al. 2014), and the disorder is further associated with
stigma (Millier et al. 2014) and non-adherence (Fung et al. 2010). In this study, it was
found that general quality of life improved, but quality of life in regards to the feeling
of loneliness did not. However, this is still an encouraging result, since adherence and
subjective quality of life are linked together (Moran & Priebe 2016) and quality of life
is one factor which further helps to achieve adherence management (Mohamed et al.
2009). Besides quality of life, insight was gained during the intervention. This also
may further increase adherence (Beck et al. 2011; Bressington et al. 2013; Sendt et al.
2015).

It was concluded that outcomes of the included studies varied as well as instruments
used. The studies (Hulsbosch et al. 2008, Montes et al. 2012) used different
instruments and generally had different outcomes also. The combined results were not
as complete as they would have been if these would have been same. It is also
inconclusive how effective and suitable mHealth interventions really are in the
treatment among people with psychotic disorders (Naslund et al. 2015). The studies are
mainly heterogeneous (Kannisto et al. 2014) and more studies are needed (Naslund et
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al. 2015). Therefore, the choice of outcomes and instruments in interventions for the

treatment of psychotic disorders still remains a challenge.

When we evaluated the feasibility of mHealth through a survey, we found that, during
the intervention period (12 months), out of 562 participants, 4% (n = 23) wanted to
discontinue the intervention. This may reveal something about the acceptance of the
mHealth intervention and shed a little light on how accepted new SMSs really are
(Daker-White & Rogers 2013). This conclusion was supported when asking for
feedback from the participants. Participants felt that the intervention was easy to use
(n=392, 98%), was not harmful (n=350, 87%). Most of them were satisfied with the
intervention (n=274, 72%), and over half felt that the intervention was useful (n=236,
61%). Over half also said that they would use the same intervention in future (n=247,
64%). The disturbances caused by the intervention, as reported by the participants
(n=51, 13%), included being awoken or being in other way irritated by the SMS alert
sound of the mobile phone (Kannisto et al. 2015). In further support of the view that it
is an acceptable intervention, previous literature has shown that people with psychotic
disorders perceive mHealth interventions as useful, have positive attitudes about them
(Alvarez-Jimenez et al. 2014) and are familiar with using mHealth on a daily basis
(Palmier-Claus et al. 2013).

On the other hand, in our survey we found that only 6% of the 562 participants
requested to change their selections to correspond to their original selections during the
12 months. Perhaps requesting the changes requires too much effort, and therefore, the
intervention may not have been fully utilized. The study intervention was sent from a
semi-automated system without the possibility to reply. However, participants were
informed how they could contact the researchers (email, phone number, address). Still,
perhaps if there had been a possibility for two-way messaging, or the semi-automated
system would have been connected with other records, it would have been more
workable. In this study, the low rate of participants discontinuing the intervention is
considered to be a positive result, because effective utilization of mHealth requires
willing and capable users (McGillicuddy et al. 2013).

Previous literature has identified several areas that should be studied more when using
a mHealth to improve adherence, posing a question: what is still missing? First, only a
few studies about mHealth have calculated the costs or possible savings that could

occur from using mHealth, and this outcome should be included in future studies
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(Hasvold & Wootton 2011; Gurol-Urganci et al. 2013). This is consistent with our
findings from the review. Cost was one expected outcome in our review protocol, but
neither of the included trials measured this outcome. Second, effectiveness and use of
the mHealth has been studied with quite short-term interventions and follow-up
measures. The length of the interventions in trials in the previous studies and in our
systematic review was only a few months. In one study (Vélimdki et al. 2012) the
intervention lasted for one year, but the results have not been published yet. It would
be important to measure long-term effects of mHealth interventions. Currently, it is
known that mHealth can improve adherence in the short-term. However, after ending
the intervention, these improvements start to fade (Montes et al. 2012). Therefore, to
confirm long-term effects, longer interventions with an extended continuation of

follow-ups would be highly needed.

6.3 Suggestions

The results of this study have suggestions for various fields related to mobile health
(mHealth) interventions to support adherence in psychiatric care. This study generated
new knowledge about the patients’ and professionals’ perceptions and preferences of
mHealth intervention development in psychiatric care. These areas have previously
been less commonly studied, and knowledge has been inconclusive. The suggestions
are presented from the perspectives of nursing practice, nursing management, health

care technology and future research.

6.3.1 Study suggestions

Suggestions for nursing practice

In the field of nursing practice the study findings can be used to guide actions that
promote treatment adherence. Nursing care should support patients by providing
individually tailored treatment methods. Even though medication is essential in
psychiatric care, other aspects, including everyday activities and social networks,
should be taken into account also. This should already be considered in the planning
stages of treatment. Moreover, adherence is an issue which needs to be paid attention
to in everyday nursing practice and measured systematically to promote adherence. A
systematic evaluation of adherence should be done as a part of normal care, which can
help identify people who need extra support. Due to limited resources of health care,

nursing practice cannot always be a part of patients’ everyday life. mHealth can be
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used to partly fill this gap. It can be used as a reminder or encouragement method to
support both adherence and everyday activities. When using mHealth as a part of care,
nursing practice should ensure that patients have the technical skills and equipment

needed for the use of the intervention.

Suggestions for management

This study enriched the body of knowledge on how to involve patients in practice when
developing intervention. Although this study provided knowledge about developing
intervention together with patients, this knowledge can be used also when managers
develop daily clinical practice. Patients should be involved throughout the
development process, and their needs should be taken into account when defining
objectives of daily clinical practice. The aspects of daily clinical practice should be
individually designed according to the preferences and needs of patients as well as a
mutual understanding between patients and professionals. Involvement itself may
contribute the promotion of adherence, and therefore, organizations should
systematically implement guidelines that promote the involvement of patients.

Suggestions for technology

People with psychotic disorders are able to utilize mHealth, and they are able to
express their preferences related to its use. Therefore, when developing mHealth
interventions in psychiatric care, the end-users should be involved. Additionally,
mHealth interventions should be based on theories and during development, theoretical
frameworks should be followed. mHealth intervention methods should be clear, well-
instructed and well-explained, and they shouldn’t burden the patient with any financial
costs. The content should be individually tailored and there should be easy ways for
patients to log in to the system for update messages or other information. Two-way-
messaging should be carefully considered and, if necessary, made possible.
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6.3.2 Suggestions for future research

1. mHealth interventions should be studied more in a clinical nursing practice
setting rather than in a test setting. This would enable its examination in its real
context. Moreover, studies should investigate aspects of knowledge, beliefs,

and preferences related to mHealth.

2. The role of health care professionals in using mHealth should be studied to
provide sufficient support and guidelines for professionals.

3. A number of interventions should be tested alongside mHealth intervention.
This could provide a comprehensive intervention, which could benefit people

who are intentionally or unintentionally non-adherent.

4. This study generated knowledge on preferences of patients toward mHealth.
However, patients’ actual experiences using mHealth should be studied more.
In other words, after using mHealth to support adherence, the reasons of
adherence or non-adherence should be inquired about. This would provide
knowledge that could help develop mHealth interventions to be more feasible

and contribute the development of mHealth interventions in general.

5. mHealth and its related apps are generally affordable to use. However, there is
not enough evidence regarding the costs of mHealth. Therefore, more studies

are needed to evaluate the cost-effectiveness of mHealth in psychiatric care.

6. A mHealth intervention system that enables the end-user to easily modify the
content and timing of the intervention should be tested. This would give a
more realistic picture of end-users’ preferences toward the intervention and the

areas in which they would prefer to use these types of interventions.
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7. CONCLUSIONS

Patients want to be treated as individuals with individualized treatment methods. When
these desires are met, adherence is more likely. Patients and health care professionals
perceived that adherence could be supported, and the use of mobile health (mHealth) as
a part of treatment was seen as an acceptable and efficient method for doing so. From
the point of view of patients and health care professionals, the mHealth technology
should be easy, secure, and accurate, with individually tailored content. Moreover,
training for the use of mHealth should be included if needed. The use of mHealth may
be feasible among people with psychotic disorders. However, clear evidence for its
effectiveness in regards to adherence is still currently inconclusive.
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