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ABSTRACT

The aim of this study was to evaluate the effectiveness of a 1-year telephone-
based health coaching intervention among high-risk chronic disease patients
using a multimethod, multidisciplinary longitudinal approach. The study was
conducted using a randomized controlled trial design; 1534 type 2 diabetes,
coronary artery disease and cardiac heart failure patients were randomized
into an intervention group (usual care and monthly telephone health coaching;
N=1034) and a control group (usual care; N=501).

Effectiveness was evaluated based on four dimensions — clinical
outcomes and cost-effectiveness in the short term (1-year follow-up) and
social and health care costs and mortality and morbidity in the long term
(8-year follow-up). The data were collected from patient health records and
research nurses’' measures, from patients with a 15D questionnaire on the
health-related quality of life and national health and social care registries. The
factors associated with effectiveness were also studied by interviewing health
coaches (N=7; additional results in the summary). The evaluation process
and results were reviewed and discussed from the perspective of rational
decision making. Analyses were conducted using modified intention-to-treat
(included available results), intention-to-treat (all allocated patients) and per
protocol (patients who participated in the study) methods. In the sub-studies,



statistical and health economic analyses were used, and interview material
was analysed using inductive content analysis.

In the short term, significantimprovements in diastolic blood pressure due
to the health coaching were found, and health coaching increased health-
related quality of life with acceptable costs. In the long term, severe chronic
disease complications occurred less frequently, and the total social and health
care costs were lower in the intervention group from 2.5 years onwards.
Statistically significant differences were found in the per protocol analysis.
Based on the health coaches’ interviews, the learning of coaching skills took
1-3 years, and continuous support, mentoring and quality assurance were
essential in developing the coaching skills. The coaches also observed that
it took time for patients to integrate behaviour changes into their daily lives.
Therefore, the evaluation of health coaching interventions should extend to
at least 3 years using a multidisciplinary, multidimensional approach.

From the rational decision-making viewpoint, understanding the nature of
the intervention is essential for decision makers to set realistic targets and
to evaluate them in a timely fashion. The overall results suggest that health
coaching has a positive effect on health, quality of life and social and health
care costs, particularly for those patients able and willing to participate in
the intervention. Therefore, health coaching could be the part of self-care
support in the chronic care delivery system.

Keywords: health coaching, self-care, coronary artery disease, diabetes
mellitus, type 2, heart failure, cost effectiveness, effectiveness, quality of life,
health care costs, decision making, randomized controlled trial
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THVISTELMA

Tutkimuksen tarkoituksena oli arvioida yhden vuoden kestavan, puhelimitse
toteutetun terveysvalmennuksen vaikuttavuutta kroonisesti sairaiden, kor-
kean riskin potilaiden kohdalla kayttamalla monimenetelmallista ja monitie-
teellista pitkittaistutkimusasetelmaa. Tutkimuksessa kaytettiin satunnaistet-
tua kontrolloitua tutkimusasetelmaa, jossa 1534 sisaanottokriteerit tayttavaa
tyypin 2 diabetes-, sepelvaltimotauti- ja sydamenvajaatoimintapotilasta ar-
vottiin joko interventiorynmaan (N=1034) tai kontrolliryhmaan (N=501). Inter-
ventioryhman potilaat saivat normaalien sosiaali- ja terveyspalvelujen lisaksi
puhelimitse terveysvalmennusta noin kerran kuukaudessa ja kontrolliryh-
man potilaat kayttivat tavanomaisia sosiaali- ja terveydenhuollon palveluja.

Vaikuttavuutta arvioitiin neljasta nakokulmasta: kliinisia muuttujia ja kus-
tannus-vaikuttavuutta lyhyella aikavalilla (yhden vuoden seuranta) ja sosiaa-
li- ja terveydenhuollon kustannuksia seka kuolleisuutta ja sairastavuutta pit-
kalla aikavalilla (kahdeksan vuoden seuranta). Lyhyen ajan tutkimusaineisto
kerattiin potilastietojarjestelmista ja tutkimushoitajien mittauksista (kliiniset
tiedot) ja kustannus-vaikuttavuusaineisto kerattiin potilailta 15D kyselylo-
makkeella (terveyteen liittyva eldamanlaatu) ja kustannukset kansallisista re-
kistereista. Pitkan ajan seuranta-aineisto kerattiin kansallisista rekistereis-
ta. Lisaksi tutkittiin terveysvalmentajien nakemyksia terveysvalmennuksen



vaikuttavuuteen liittyvista tekijoista haastattelemalla tutkimushankkeessa
toimineita terveysvalmentajia (N=7). Vaikuttavuuden arvioinnin arviointipro-
sessia ja tutkimuksen tuloksia tarkasteltiin rationaalisen paatéksenteon na-
kokulmasta. Tutkimuksessa kaytettiin modifioidun hoitoaikeen, hoitoaikeen
ja protokollan mukaisia aineistoanalyyseja. Maaralliset aineistot analysoitiin
kayttamalla tilastollisia ja terveystaloustieteellisia menetelmia ja haastatte-
luaineisto analysoitiin induktiivisella sisallénanalyysilla.

Terveysvalmennukseen osallistuneiden potilaiden diastolinen verenpai-
ne laski tilastollisesti merkitsevasti ja terveysvalmennus lisasi elamanlaatua
kohtuullisin kustannuksin lyhyella aikavalilla. Pitkalla aikavalilla hoitoaikeen
mukaisissa analyyseissa kuolemia ja vakavia kroonisten sairauksien komp-
likaatioita esiintyi vdahemman ja sosiaali- ja terveydenhuollon kokonaiskus-
tannukset olivat matalammat interventioryhmassa. Kustannukset kaantyivat
kahden ja puolen vuoden seurannan jalkeen interventioryhman hyvaksi. Ti-
lastollisesti merkitsevia eroja havaittiin protokollan mukaisissa analyyseis-
sa. Terveysvalmentajien valmennustaitojen omaksuminen kesti yhdesta
kolmeen vuoteen, ja olennaista osaamisen kehittymisessa oli jatkuva tuki ja
terveysvalmennuksen laadunseuranta. Terveysvalmentajien mukaan mydés
potilaiden kayttaytymisen muutosten integroiminen jokapaivaiseen elamaan
vie aikaa. Siten terveysvalmennuksen vaikuttavuuden arvioinnin seuranta-ai-
kaa on tarpeen laajentaa vahintaan kolmevuotiseksi kayttaen monitieteellista
ja monimenetelmallista arviointia.

Rationaalisen paatoksenteon nakdkulmasta intervention luonteen tunte-
minen on ensisijaista, jotta paatoksentekijat osaavat asettaa realistiset ta-
voitteet ja arvioida niita oikea-aikaisesti. Padtulosten mukaan terveysvalmen-
nusinterventiolla on mydnteisia vaikutuksia kroonisesti sairaiden potilaiden
terveyteen, elamanlaatuun ja sosiaali- ja terveydenhuollon kustannuksiin
varsinkin kohdennettuna niihin potilaisiin, jotka ovat kykenevia ja halukkaita
terveysvalmennukseen. Siten terveysvalmennus voisi olla yksi omahoidon
tukimuoto kroonisten sairauksien hoidon palveluvalikoimassa.

Asiasanat: terveysvalmennus, itsehoito, sepelvaltimotauti, diabetes, sydamen

vajaatoiminta, vaikuttavuus, kustannukset, elamanlaatu, rationaalisuus,
paatdksenteko, satunnaistettu vertailukoe
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1 Introduction

1.1 The burden of chronic disease in health care

The burden of chronic disease is a major challenge in health care. It has
been estimated that chronic diseases are responsible for 70%-80% of total
healthcare costs in European Union (EU) countries (Rieken et al. 2013).
Therefore, the key question for political-administrative decision makers
is how to manage chronic diseases more economically, particularly the
prevalence of health behaviour-related diseases such as type 2 diabetes
(T2D) and coronary artery disease (CAD) increase. It is estimated that in 2030,
50% of the population aged 65-69 will have at least two chronic conditions
and 69% of deaths will be caused by chronic or non-communicable diseases
(Scheller-Kreinsen et al. 2009; Barnett et al. 2012). T2D is one of the most
prominent risk factors for cardiovascular disease (CVD), which in 2014 was the
leading cause of death in the EU (37.1%) and in Finland (37.5%) (The Diabetes
Control and Complications Trial Research Group (DCCT) 1993; Stratton et al.
2000; Eurostat 2014). The increased prevalence of macro- and microvascular
complications of T2D (such as diabetic neuropathy, nephropathy and
retinopathy) have resulted in increased disability and social and healthcare
costs (Tamayo et al. 2014). It has been estimated that approximately 500,000
people in Finland live with T2D, resulting in approximately 1.5 billion Euros in
total health care costsin 2011. The complications of T2D increase health care
costs; costs without complications were approximately €3,036 per patient per
year, and costs with complications were approximately €7,069 per patient
per year (Jarvala et al. 2010).
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1.2 Self-care support as a part of chronic disease
management

Self-management supportinterventions have been recognized as an essential
partof chronic disease management (Panagioti etal. 2014), but the evidence of
the effectiveness of self-care interventionsis heterogeneous (see Trappenburg
etal.2013). One global problem in chronic disease managementis adherence
to treatment; approximately 50% of chronic disease patients comply with
recommendations (World Health Organization 2003); 50% of patients take
medicine as recommended; and 30% of patients adhere to healthy diets
(Haynes et al. 2002; Pitkala et al. 2005). Conventionally, self-management
support interventions focus on the disease itself, emphasizing coordinated
care, following evidence-based clinical guidelines and encouraging patient
compliance to treatments; however, they focus less on patients’ individual
needs and behaviour (Ellrodt et al. 1997; Mattke et al. 2007). Recently, the
trend of self-management support interventions is to move from compliance
toward concordance and shared decision making by using coaching methods
(Routasalo et al. 2009). Health coaching is a patient-centred and goal-
oriented approach to self-care support based on shared decision making
and collaborative goalsetting facilitated by motivational interviewing. It
emphasizes and supports patients’ autonomy instead of compliance (Hayes
et al. 2008; Palmer et al. 2013; Olsen 2014; Harter et al. 2016.) The evidence
on the effectiveness of health coaching is based mainly on short-term follow-
up studies with mixed outcomes; concluded small effects or no effects and
the effectiveness in long-term is defective (Dennis et al. 2013; Kivela et al.
2014; Hale & Giese 2017; Tiede et al. 2017).

1.3 Context of the study

Currently, municipalities are responsible for organizing social welfare and
health care in Finland. The basic services can be provided by a municipality
alone or jointly by municipal authorities with other municipalities. Social
welfare and health care services may also be purchased from other
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municipalities, organizations or private service providers. Specialized medical
care (secondary care) is organized by hospital districts. (Ministry of Social
Affairs and Health 2019.) The aim of the ongoing health and social service
reform is to transfer responsibility for the organisation of social and health
care service from municipalities to the autonomous regions larger than
municipalities, called counties. The reform includes both structural reform
and development of social and health care services. (Finnish Government
2020.)

The study was based on the Finnish health coaching development and
research project (TERVA) conducted in the Paijat-Hame Social and Health
District and that had a population of 212,000 in 2006-20009. In this region,
the population aged over 65 has increased more rapidly than in other parts
of Finland, and the cost of chronic diseases, such as diabetes, CAD and heart
failure (HF) is high, particularly in secondary health care. The main aim of
the health coaching program was to manage the burden of chronic disease
by supporting patient self-care and health behaviour. The self-care support
was expected to lead to improved clinical outcomes and quality of life (QoL)
and to contribute to a more efficient use of social and health care services.
(TERVA protocol 2007.)

Similar health coaching programs were previously carried out in the US,
the UK (Birmingham Own Health) and Italy by Pfizer Health Solutions and
have also been tested in Finland at the behest of the Finnish Innovation Fund
(SITRA). To date, according to the researcher’s knowledge, scientific research
of those previous projects has only been conducted in UK (Steventon et al.
2013). The coaching model (engaging, informing, involving, empowering) is
based on behaviour change and health coaching techniques delivered by
specially trained health coaches. The local decision makers in Paijat-Hame
gave consent to introduce the TERVA health coaching program, except in the
biggest city in the region (Lahti). Thus, the final study included 12 municipalities
with a population of 112,000. The TERVA project was carried out and funded by
a private-public partnership with four main partners—the Finnish Innovation
Fund (SITRA), Pfizer, the Paijat-Hame Joint Authority for Health and Wellbeing
and Business Finland. The health coaching program was running down the
end of October in 2009. The study cohort in this dissertation is based on the
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TERVA trial (trial registration NCT00552903, registration date 1 November
2007, updated 3 February 2009.

1.4 The aim of the study

The aim of the study was to evaluate the effectiveness of a 1-year telephone
health coaching intervention on health benefits and social and health care
costs in the short and long terms among chronically ill patients. The specific
aims of this study were:
1. To evaluate the effectiveness of health coaching on clinical outcomes
in the short term (1 year) (Sub-study ).
2. To evaluate the cost-effectiveness of health coaching in the short term
(1 year) (Sub-study II).
3. To evaluate the impact of health coaching on social and health care
costs in the long term (8 years) (Sub-study ).
4. To evaluate the effectiveness of health coaching on clinical endpoints
in the long term (8 years) (Sub-study IV).
5. To describe health coaches’ perceptions of the factors associated with
the effectiveness of health coaching (additional results in the summary).

The study design is shown in Figure 1.
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Definition of problem: ‘ Target of the program:

Burden of chronic diseases (type 2 Chronic disease management: to prevent secondary complications

diabetes, coronary artery disease and decrease total social and health care costs
and cardiac heart failure) with high
social and health care costs —
Means:
Health coaching
[ Analyzing options: Usual Care (UC) vs. Health coaching - UC ]
== Y
[ Quantitative evaluation ] [ Qualitative evaluation ]
<
[ Economic evaluation ] [ Goal achievement ] [ Describe effect factors ]

— A/\A
[ Cost-effectiveness ] [ Clinical outcomes ] Total social and Mortality and morbidity
health care costs

= — = — = =

Effects on patients and social and health care system (society): effects on quantity and quality, subjective and objective
effects, short- and long-term effects, positive and negative effects, expected and unexpected effects
(modified by Meklin 2001).

——— =

[ Information for decision makers ]

Figure 1. Study design for evaluating the effectiveness of telephone-based
health for chronic disease patients.

This study provides new information on the short and long-term effectiveness
of telephone health coaching among high-risk chronic disease (T2D, CAD
and CHF) patients. Previous studies have mainly focused on short term

effectiveness of health coaching (e.g. Dennis et al. 2007; Kivela et al. 2014:
Dejonghe et al. 2017).

1.5 The relationship of the study to health management
sciences

This study belongs to the field of health management science, which
focuses on the organization, management and decision making of health
care organizations. Research on this topic is often multidisciplinary and is
closely linked to administrative sciences, health sciences and medicine. (Vuori
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2005, 21-25; Niiranen & Lammintakanen 2011, 113; Salminen 2011, 310.)
Evaluation research is a common approach in several disciplines, including
health management science. The general purpose of evaluating effectiveness
is to provide information for decision makers, service producers, citizens and
society in general (Sinkkonen & Kinnunen 1999; Rajavaara 2006, 9; Drummond
2008.) In health economics, the goal of evaluation is to measure alternative
health options in terms of cost and to help decision makers set priorities
(Sintonen & Pekurinen 2006, 10-11). Traditionally, public sector management
theories emphasize effective and rational decision making (Gabor 1976).

However, the health care system is complex and includes many
interest groups (e.g. professionals, policy makers, managers and patients).
Additionally, the decision-making environment might be turbulent due to
funding and political reasons. Therefore, itis challenging for decision makers
to set clear targets for development work and evaluation because there are
many needs and interests (Shapira 1997, 3; Sanderson & Gruen 2006, 1, 10.)
Multidisciplinary research may produce new information, asimportant factors
might be ‘hiding’ between the traditional sciences (Mikkeli & Pakkasvirta 2007,
6-8). An analogy between administrative sciences and economics has been
presented by Herbert A. Simon; administrative sciences conform to the same
theory (economic behaviour) and functional (profit seeking) classification as
economics (Salminen 2011, 310).

In this study, rational decision making provides the general framework
for the research problem, process and methodology. The evaluation of the
effectiveness of a complex self-care intervention is considered according to
phases of rational decision making and is discussed in the context of rational
decision making.
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2 The principles of rational decision making
as the basis for evaluating effectiveness

In general, the complexity of organizations often restricts rational decision
making. Complexity refers to many interest groups and numerous different
functions that must be managed simultaneously, and joint effect is difficult
to predict thus the management of complex organization require also
multidimensional knowledge for decision making (Harisalo 2008, 27-28).

The definitions of decision-making take account of this complexity. Decision
making is described as a coherent and rational process in which alternative
interests and perspectives are considered and the most optimal alternative
is selected. This process has been seen as a way to increase rationality in
policy making (Weiss 1972, 2; Shapira 1997; Adair 2006, 1; Vuori 2006, 39.)
Rationality is associated with decision making, and the concept of being
rational is understood as taking a reasonable, logic and systematic approach
in relation to, for example, cost reduction, resource allocation and business
development. Rationality has also been defined as the compatibility between
choice and value (Salminen 1993, 59; Axelsson & Engstrom 2001; Oliveira
2007).

The theory of rational decision making has been developed in economics
and assumes that ‘economic man’ is rational. It represents an ideal and
standard model of evaluation approaches. (Sinkkonen & Kinnunen 1994, 71;
Elster 1996; Sanderson & Gruen 2006, 8; Hunsson 2007.) Rational decision
making emphasizes the detailed definition of a problem, target setting,
relevant and reliable information and a systematic process to arrive at logical
decisions. Alternative options need to be compared, and the consequences
of each decision need to be understood (Gabor 1976; Simon 1979; Russ et al.
1996, Vedung 2003, 9; Oliveira 2007; Jeanes 2019.) According to Uzonwanne
(2016), rational decision making is the most promising, effective and functional
process for leaders, managers and individuals, especially when stakeholders,
investments and high stakes are involved. Being the opposite of intuitive
decision making, in rational decision making individuals use facts and a step-
by-step procedure to arrive at a conclusion (Russ et al. 1996).
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The first step in making a well-reasoned decision is to identify the problem
and set realistic targets (see Figure 1). Target setting is important, as targets
are instruments that enable measuring and evaluating choices that have
been made (@vretveit 1998, 183; Harisalo 2008, 19-21, 147; Uzonwanne
2016). Usually, defined values are permanent and guide peoples’ or groups'’
behaviour (Virtanen 2007, 47). Harisalo (2008) has described the difficulty of
target setting; short-term targets might conflict with long-term ones or targets
might be too demanding, insignificant, symbolic or idealistic; unambiguous or
ambiguous; official or unofficial; suitable or unsuitable for the circumstances
(Harisalo 2008, 19-21, 147). However, money is a common measure in
commercial and non-commercial organizations (Simon 1979, 106).

The theory of rational decision making emphasizes comprehensive and
reliable information in decision making, but it also emphasizes the values
‘behind’ the decisions (Gabor 1976; Vedung 2003, 9; Harisalo 2008, 146-147,
149). The value of information depends on how important it is for decision
making (Feldman & March 1981; Rossi 2004, 127-218). Information also
determines the consequences of different options and what options are
favoured. In economics, quantitative and numeric information is greatly
emphasized, but information can also be qualitative (Harisalo 2008, 154.)
Gabor (1976) discusses the facts and values in decision making; if the facts on
which a decision is based are not verifiable, then the decision is not rational.
It can be said that what cannot be verified cannot be considered rational.
According to Gabor (1976, 278) “any decision-making process includes both
fact and values”. However, an organization that only relies on quantitative
information might be rather conservative because it does not have the
courage to make decisions based on qualitative information. Therefore, the
main question is who sets the evaluation assignment and how information
is given to decision makers. (Virtanen 2007, 39.)

A number of theories, methods and models (e.g. iconic, graphic, symbolic
and mathematic) have been developed to facilitate decision making and
choosing between two or more alternatives. In decision making, it is critical
to choose the most appropriate model or method for evaluation. Descriptive
decision theory explains and predicts how people make decisions, whereas
normative decision theory concerns how people oughtto choose when making

28



decisions. Examples of normative theories are mathematical game theory,
decision making under risk or ignorance, utilitarianism, classical mathematical
probability, frequency, Bayesian decision theory, epistemology and social
choice theory. (Sanderson & Gruen 2006, 18; Peterson 2008; Binmore 2009.)
In this study, comparisons between study groups (usual care vs usual care
and health coaching) were made using statistical and economic evaluation
methods (see Table 2). The target of statistical analysis is to evaluate how the
results of a sample can be generalized to the overall population and to make
reliable inferences. These are addressed in statistical decision theories that
attempt to deal with uncertainty in the data.

The theory of rational decision making also emphasizes that individuals
should know all alternatives and consequences, but in real life this is often
impossible (Simon 1979, 105). For this reason, Simon (1979) is interested
in limitations of efficient decision making and presented the concept of
bounded rationality. In real life, choices that are merely acceptable are
made because of incomplete information, complex problems, uncertainty,
our own limited processing capacity, the time available, the conflicting goals
of decision makers, the lack of agreed criteria, foolishness and error (Simon
1979, 118-121; Jeanes 2019.) The cost of gathering relevant information and
experiences might also restrict rationality; therefore, economic inputs from
organizations and understanding the nature of investments are necessary.
However, the necessary information is not always available. A lack of time
also restricts rationality, as there is not always enough time to consider and
assimilate information about different options (Simon 1979, 78; Tomer 1992;
Boos & Jacquemart 2000; Sinervo 2011, 74.) Additionally, decision makers
might also worry about criticism and therefore might not be ready to take
risks in decision making. This is why decisions are bureaucratic; it is difficult
to criticize conservative decisions. (Nutt 2003; Kahneman 2012, 237.)
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3 Evaluation of effectiveness in health care

3.1 Evaluation research

‘Evaluation is an elastic word that stretches to cover judgements of many
kinds' (Weiss 1972, 1). Evaluation research employs theories and methods
commonly used in traditional scientific disciplines, such as sociology, political
science, administrative science, economics, educational science and legal
science, with different research methods, such as ethnography, survey
research, randomized experiments and cost-benefit analysis (CBA) (Weiss
1972, 4; Sinkkonen & Kinnunen 1994, 7, 21; @vretveit 1998,1; Berk & Rossi
1999, 3.) The difference between evaluation research and basic research is
the use of practical focus (specific for decision making), gathering data for
the purpose of judging value and the element of comparing alternatives
(Weiss 1972, 6; @vretveit 1998, 13). Different definitions of evaluation and
evaluation research exist; some emphasize effectiveness (Fink 1993) and
some emphasize goal achievement (St Leger et al. 1992), depending on the
viewpoint of the evaluator (Oretveit 1998, 12, 276). Some include decision
making as part of their definitions, such as Weiss (1972), @vretveit (1998)
and Vedung (2003): ‘The purpose of evaluation research is to measure
the effects of a program against the it set out to accomplish as a means
of contributing to subsequent decision making about the program and
improving future programming’ (Weiss 1972; 4). ‘Evaluation is attributing
value to an intervention by gathering reliable and valid information about it
in systematic way, and by making comparisons, for the purposes, of making
more informed decisions or understanding causal mechanism or general
principles’ (@vretveit 1998; 9). Vedung (2003) also includes evaluation as part
of practical decision making and defines the concept as the assessment of
decisions, administration, outputs or public sector results (Vedung 2003, 3).
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3.2 Effectiveness as a concept

In the literature, the definition of the concept of effectiveness depends
on the scientific discipline and paradigm the author represents (Axelsson
& Engstrom 2001; Meklin 2001, 107; Konu et al. 2009; Silvennoinen-Nuora
2010, 80). The common element in the definitions is the observed change in
a measure compared to the desired target or baseline (Berk & Rossi 1999,
5, Meklin 2001, 107; Koskinen-Ollongyvist, Pelto-Huikko & Rouvinen-Wilenius
2005, 6-7). In administrative science and health management sciences,
effectiveness is described as the impact of an action, policy, program or
service on the desired outputs or on reaching the goals (Berk & Rossi 1999,
5; Lumijarvi & Jylhasaari 1999; Vuori 20053, 62, 66; Productivity Commission
2013). In health care, effectiveness describes the benefits of interventions
measured by improvements in health outcomes in a typical population, such
asin a general hospital or treatment centre setting (Smith 2005, 14). In health
economics, effectiveness is defined as a net change in the outcome of a
health state or QoL in normal conditions (Mandelblatt et al. 1997; McGuire
2001, 8-14; Sintonen & Pekurinen 2006, 53-55). Effectiveness indicators are
often described as the outputs or end results, for example Qol, life years
gained, morbidity or mortality (Axelsson & Engstrom 2001; Konu et al. 2009).
Effectiveness may consist of various effects and may include several
factors. For example, it can be described as below according to Vedung (1997)
and Meklin (2001).
1. Effects on clients and society: Actions or interventions focused on
clients might affect taxpayers.
2. Effects on quantity and quality: There are enough services, but quality
is poor, and vice versa.
3. Subjective and objective effects: Effects depend on the perspective of
whoever is observing them (e.g. clients or professionals).
4. Long-term and short-term effects: Costs generate the first, and bene-
fits occur later.
5. Effects appear in another sector or another municipality: For example,
the long-term benefits of exercise are seen in the social and health
care sectors.
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6. Positive and negative effects: For example, in budgeting positive
effects are emphasized, but negative effects are ignored.

7. Expected and unexpected effects: Some unexpected and negative
effects can appear.

The concept of effectiveness is widely used, but it has been defined differently
in different studies (Konu et al. 2009; Simonen et al. 2011; Pohjola 2012, 9;
Simonen 2012, 9; Klemola 2015, 41). The concept seems to be difficult to
concretize, and it is often understood in a simplistic way. Effectiveness is
commonly associated with the treatment outcome, such as the effects on
operation, goal orientation and costs. In political-administrative decision
making, it is primarily used in defining goal states and in justification issues
(Simonen et al. 2011; Simonen 2012, 9). Clear definition and expression
‘compared with what', is essential in measuring effectiveness (Berk & Rossi
1999, 5; Konu et al. 2009).

In this study, effectiveness is compared between two research groups using
a randomized controlled trial (RCT) design and is understood as the benefit
of intervention with multidimensional effects—effects on patients (clinical
outcomes and clinical endpoints), effects on society (social and health care
costs), quality and quantity effects (cost-effectiveness and health-related
quality of life [HRQoL]), short- and long-term effects (1-year and 8-year follow-
ups) and unexpected effects in the qualitative part of the study (see Meklin
2001; Smith 2005; Productivity Commission 2013). Effectiveness measures are
presented in Chapter 5.5 and Table 2 in page 49.

3.3 Approaches of evaluation of effectiveness in health care

In health care, evaluation typically focuses on treatments, services, policies
or organizational interventions at different levels (individual, population,
large population, system level). Various aspects can be measured, such
as attitudes, values, knowledge, behaviour, budgetary allocations, agency
service patterns and productivity (Weiss 1972, 39; @vretveit 1998, 1, 17;
Koskinen-Ollongvist et al. 2005.) The evaluation of effectiveness in health
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care can also be considered either from a service system, a single-process
(e.g. Silvennoinen-Nuora 2010) or an intervention perspective. Essential from
a management viewpoint is to evaluate costs and productivity, accessibility,
patient-centeredness, cost-effectiveness (costs related to accessibility,
patient-centeredness, effectiveness, quality and equity), effectiveness, quality
and safety. In measuring quality and effectiveness, the timeline is key; results
can be acceptable and quality can be high in the short term, but measurable
effectiveness can only be verified in the long term (Lumijarvi 1999; OECD
2013, EGHSPA 2016, 24; Hamalainen et al. 2016, 10-11). This is a common
problem in evaluation; the development of outcomes is often slow, and
one cannot wait long enough for the true effect. Additionally, single effects
are easier to evaluate but do not produce enough information for a service
system perspective (Rasanen et al. 2006; Kettunen et al. 2017, 9.)

However, evaluating effectiveness is essential in health care; the fragmented
service system with limited resources requires much effort to enhance
efficiency and productivity. The adoption of effectiveness evaluation has
been slow in health care, as the service system is complex and performance
measurement varies across patient segments/disease categories. The
definition of effectiveness and the evaluation of effectiveness is ambiguous in
the broad context, where environment, circumstances and peoples’' behaviour
affect the final outcomes. (EGHSPA 2016, 24; Hakkinen & Peltola 2016, 66,
82-83.)

3.3.1 Experimental design with economic and non-economic
approaches

@vretveit (1998) presents four perspectives of evaluation in health care: the
experimental, the economic, the developmental and the managerial (Qvretveit
1998, 33). This study is based on experimental evaluation with an RCT design
and investigates whether the intervention results in any improvements in
health or resource use. Effectiveness was evaluated from an economic (cost-
effectiveness) perspective and a non-economic (goal achievement and costs)
perspective, according to the classification of Sintonen and Pekurinen (2006)
(Figure 2).
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Figure 2. Evaluation frame of this study (modified from @vretveit 1998 and
Sintonen & Pekurinen 2006)

Experimental approach: Randomized controlled trial

In evaluating the effectiveness of health care interventions, an RCT is the
‘gold standard’. An RCT is conventionally used in controlled circumstances
to evaluate the safety or efficacy of new drugs but might be impractical or
irrelevant when assessing complex interventions or changes in health service
delivery. (Schulz et al. 2010; Clarke et al. 2019.) In quantitative research,
randomization should always be considered to prevent selection bias if
possible (Craig 2008). Intention-to-treat (ITT) analysis is used to avoid basic
complications of RCTs, such as non-compliance and missing outcomes. ITT
analysis includes all those patients who were originally allocated to trial (‘'once
randomized, always analysed’) and ensures comparability between groups.
Therefore, the estimated treatment effect is generally conservative because
dropouts and compliant subjects are mixed in the final analysis. (Gupta
2011; Brody 2016; Ranganathan et al. 2016; McCoy et al. 2017.) Per protocol
(PP) analysis includes those patients who received the intervention strictly
according to the study protocol. It provides an estimate of the true efficacy
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of intervention but might exaggerate the effect of treatment. (Brody 2016;
Ranganathan et al. 2016; McCoy et al. 2017.) The importance of ITT analysis is
often highlighted, but both analyses can introduce bias into the conclusions
(safety and efficacy). Consolidated Standards of Reporting Trials (CONSORT)
guidelines recommend that both types of analyses should be conducted
for all planned outcomes, as this allows readers to interpret the effect of
intervention. (Schultz et al. 2010; Brody 2016; Ranganathan et al. 2016.)
Modified intention-to-treat (mITT) analysis is ‘between’ ITT and PP analyses;
it includes fewer subjects than ITT analysis but more than PP analysis. mITT
excludes some specific subjects from the ITT analysis, such as subjects who
died before receiving treatment, subjects who were enrolled but who were
later found not to meet the inclusion or exclusion criteria and subjects not
taking all scheduled drugs or participating in the intervention. (Brody 2016.)
According Abraha and Montedori (2010), approximately 50% of clinical trials
employ mITT analysis using various types of descriptions of exclusion.

Economic evaluation
Economic evaluation has two main features. First, it deals with both the inputs
and the outputs, which can be described as the costs and the consequences.
Second, it is concerned with choices. Therefore, economic evaluation is the
comparative analysis of alternative courses of action in terms of both their
costs and consequences. Economic evaluation is often used along with
experimental evaluation (@vretveit 1998, 109; Sintonen & Pekurinen 2006,
250; Drummond et al. 2015, 3-4.) Economic evaluation methods include
cost-benefit analysis (CBA), cost-effectiveness analysis (CEA) and cost-utility
analysis (CUA). In CBA analysis, the costs and consequences of an intervention
are expressed in monetary terms. In CUA analysis, costs are compared with
quality-adjusted life years (QALYs), which quantify the strength of people’s
preferences for health states as defined by the HRQoL measure. (Hawthorne
et al. 2001; Sintonen & Pekurinen 2006, 249-254; Drummond et al. 2015,
5-10.)

This study employs CEA and CUA to estimate the costs and health gains
of alternative interventions. Effectiveness is evaluated using, for example,
disease-specific instruments or life-years gained. The cost effectiveness
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of health care intervention is determined by calculating the incremental
cost-effectiveness ratio (ICER), the difference in cost between two possible
interventions divided by the difference in their effect. A common way to
compute the ICER is to calculate the cost-effectiveness acceptability curve
(CEACQ), which indicates the probability of the cost-effectiveness of the
intervention at different levels of willingness to pay (WTP) for the additional
health outcome. (Van Hout 1994; Hawthorne et al. 2001; Sintonen & Pekurinen
2006, 249-254; Drummond et al. 2015, 5-10.) Instruments for economic
evaluation can be divided into disease-specific and generic instruments.
Disease-specific instruments measure the experience of a particularillness or
condition or its treatment, and measures are likely to be sensitive to change.
Generic measures are designed for general purpose usage and are not linked
to particular diseases or treatments (Kind 2001). According to Drummond
(2001), ‘A disease-specific scale may have the maximum responsiveness to
change, whereas the ‘utility’ or preference-based measure may have the
potential to influence public policy and resource allocation decisions, as it
enables quality-adjusted life-years (QALY) to be calculated’ (Drummond 2001,
347). In comparing a disease-specific instrument to a generic instrument, for
example in diabetes patients, generic instruments have been seen as more
informative than disease-specific ones (Parkerson et al. 1993; Anderson et al.
1997). Although QALYs are considered one of the most important measures
of effectiveness in health care, studies relating to HRQoL are limited (Rasanen
et al. 2006).

Examples of the most used generic instruments to measure QoL are the
EQ-5D, HUI, SF-36 and 15D questionnaires, which are available in a number
of languages (Drummond 2001). These instruments measure different
dimensions of QoL, such as physical and social functions, pain, emotions
and sense functions (Hawthorne et al. 2001). In this study, 15D questionnaire
was used to measure HRQoL. The 15D instrument measures HRQoL among
adults over 16 and consists of 15 items—mobility, vision, hearing, breathing,
sleeping, eating, speech, elimination, usual activities, mental function,
discomfort and symptoms, depression, distress, vitality and sexual function.
It is mostly used to measure single interventions, such as to evaluate drugs,
surgical procedures, rehabilitation and interventions in internal medicine
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but is also used in national surveys, for example, in Finland and Denmark
(Sintonen 2001.) In an economic analysis comparing the sensitivity of EQ-5D,
SF-6D and 15D in patients with T2D, especially those suffering from CAD and
diabetic retinopathy, 15D is recommended (Kontodimopoulos et al. 2012).
People can feel the difference in QoL with a change of 0.02-0.03 in the 15D
score. 15D can be used as a profile measure or a single index number on
a scale of 0-1 (0=dead, 1=completely healthy). (Sintonen 2001.) In social
care, the evaluation of effectiveness is not as common (Pohjola et al. 2012).
However, a generic QoL instrument, the Adult Social Care Outcomes Toolkit
(ASCQOT), has been developed to measure the ability to function in everyday
life (van Leeuwen et al. 2015; van Loon et al. 2018).

Non-economic evaluation

Non-economic evaluation is used in this study according to Figure 2. This
evaluation is divided into two categories by Sintonen and Pekurinen (2006) —
goal-achievement analysis and cost analysis (CA)/cost-minimization analysis
(CMA). The target of goal-achievement analysis is to find the most effective
action or combination of actions despite limitations and costs. Effectiveness
can be evaluated in relation to the needs of individuals or society. (Kind 2001;
Smith 2005; Productivity Commission 2013.) The basis of the goal-achievement
approach consists of ‘what should be’ criteria (usually norms, laws and other
official standards) compared to ‘what is’and how the desired goals have been
achieved. Itis important to define from whose viewpoint goals have been set
(see Simon 1979). The weakness of the approach is that the evaluation might
be narrow and restricted only to the desired results (Sinkkonen & Kinnunen
1994, 82-85). Evaluation studies usually aim at justifying the effectiveness of
interventions, but it is difficult to get explicit ‘yes' or ‘'no’ answers, and results
are often open to interpretation (Ettelt et al. 2015).

CA compares the cost of interventions, and CMA compares the costs of
two similar interventions to determine which is less expensive (Hawthorne
et al. 2001; Sintonen & Pekurinen 2006, 249-254; Drummond et al. 2015,
5-10). CA or cost-description analysis focuses only on costs and comparing
alternative interventions, projects or treatments. It is important to specify
the perspective of the analysis and what costs are included. For example,
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Drummond et al. (2015) suggests four categories of cost be considered—
the resource use of the health sector, the resource use of the patient, the
resource use of other sectors and productivity change (Sintonen & Pekurinen
2006, 250; Drummond et al. 2015, 219.)

3.3.2 Special features of evaluating complex interventions
Intervention can basically be defined as ‘an action which results in change’
(@vretveit 1998, 7). In health care, non-pharmacological complexinterventions
are widely used, and their evaluation is not so linear compared to simple
interventions (Campbell et al. 2000). According to the Medical Research
Council, the characteristics of complex interventions are as follows:
1. The number of interactions between components within the experi-
mental and control interventions
2. The number and difficulty of behaviours required by those delivering
or receiving the intervention
3. The number of groups or organizational levels targeted by the inter-
vention
4. The number and variability of outcomes
5. The degree of flexibility or tailoring of the intervention permitted
(Craig et al. 2008)

Examples of complex interventions are service delivery and organization,
interventions directed at health care professionals’ behaviour, community
interventions, group interventions and interventions directed at individual
patients. Evaluating the effectiveness of complexinterventions is challenging
and has specific features. (Campbell et al. 2000.) Craig et al. (2008) emphasize
two key questions in evaluating complex interventions: 1) Is the intervention
effective in everyday practice? 2) How does the intervention work, that is, what
are the active ingredients and how do they exert an effect? Realist evaluation
asks what works, for whom and under what circumstances (Bonell et al. 2012;
Fletcher et al. 2016). The use of integrated approaches (quantitative and
qualitative methods) is particularly useful in evaluating interventions that
are difficult to explore or capture using quantitative methods alone, such as
interventions that involve social or behavioural processes and try to change
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patient or professional behaviour (Haynes 1998; Campbell et al. 2000; Oakley
et al. 2006.)

Campbell et al. (2007) emphasize the importance of reporting the context
in which the intervention was carried out, for example, the socio-economic
background, the health care service system and the characteristics of the
population. Further, a detailed process evaluation is important because the
findings can explain why an intervention works or does not work or has
unexpected consequences. Therefore, process evaluation should be integral
to RCTs. Further, a clear description of the intervention is essential (Oakley
et al. 2006; Craig et al. 2008; Moore et al. 2015.)

Health coachinginterventions have characteristics of complexinterventions
(see Craig et al. 2008). For example, they involve social or behavioural
processes and change patient or professional behaviour (Campbell et al.
2000; Oakley et al. 2006). In this study, qualitative methods were also used
to explain and elucidate the effects of intervention.
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4 Health coaching: concept and
effectiveness

The literature search was conducted with information specialist in January
and February in 2019 using systematic search strategy. Terms “health coach*”
AND “effect*” was used in searches according to article title, abstract and
keyword from the following databases: Scopus (356), PubMed (327) and
Cinahl (206). Altogether 171 articles remained after removing duplicates. In
Scopus, the first publication of health coaching was 1990 and from 1990 to
2012 less than 20 publications were published each year and after that the
number of publications has been steadily grown until 2018 where 79 studies
had been published. All 171 articles found were reviewed according to titles
and abstracts. Then articles were divided three categories: definition of health
coaching, effectiveness of clinical and behavioral changes and effectiveness
of health care utilization and costs. The most essential articles with relation
to effectiveness of health coaching (25) have been described in Appendix 1.

According to literature review self-management support interventions
are promising approaches to manage chronic disease (Trappenburg 2013;
Kiveld et al. 2014; Panagioti et al. 2014). In the last few decades, the use
of behavioural change theories and models has increased in chronic care
management (Butterworth et al. 2007). However, the difficulty of adhering
to treatment still exists (World Health Organization 2003). It is important to
distinguish three concepts that have been widely used in relation to self-
management; these are compliance, adherence and concordance. In the
1970s, the concept of compliance was occurred in medicine. It is considered
to indicate an authoritarian relationship between professional and patient,
suggesting that patients passively follow orders. Such an authoritarian
relationship might weaken patients’ self-efficacy and thus their capability
to care for themselves. (Bell et al. 2007.) The concept of adherence has
most commonly been defined as ‘the extent to which patients follow the
instructions they are given for prescribed treatments’ (Bissonnette 2008,
634), but it also emphasizes communication, cooperation and partnership
in decision making between health care professionals and patients (Bell et al.
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2007; Gardner 2008). The concept of concordance can be used in relation to
a coaching relationship that emphasizes the importance of communication
and interaction, for example patients as equal partners with health carers.
Patients are seen as experts on their own lives (Routasalo et al. 2009; Gardner
2014.) Bell et al. (2007) suggest that concordance is synonymous with patient-
centred care. The transition from professional-based compliance thinking
to patient-centred concordance thinking depends on a change of mindset
on the part of professionals, decision makers and patients (Routasalo et al.
2009).

Conventional chronic disease management programs aim to improve
patients’ self-management skills in increasing treatment adherence, such as
keeping appointments with health care professionals and taking prescribed
medicines. They focus more on the disease itself (diagnoses, complications
or symptom management), emphasizing coordinated and comprehensive
care pathways and algorithms built upon evidence-based clinical guidelines,
and focus less on the patient's individual needs or behaviours. (Ellrodt et
al. 1997; Wagner et al. 2001; Mattke et al. 2007.) Butterworth et al. (2007)
discuss the differences between traditional health education and ideal health
coaching. Traditional education is task-oriented, provides advice and shares
information based on structured assessmentand a treatmentadherence plan.
The aim is to manage disease and its complications. Ideal health coaching is
client-oriented and empathetic. It supports self-efficacy and takes a whole-
person approach in which behaviours are prioritized for maximum impact on
overall health. As late as the 1990s, the nursing literature referred to nursing
coaching as a practice framework that complements patient teaching and
supportive therapy.

Olsen (2014, 24) defines health coaching as ‘a goal-oriented, client-
centred partnership that is health-focused and occurs through a process
of client enlightenment and empowerment'. It is based on a partnership
between the coach and the individual, shared decision making (a decision
is reached together with professional and patient) and collaborative goal
setting facilitated by motivational interviewing (Palmer et al. 2013; Olsen
2014; Hale & Giese 2017). Wolever et al. (2013) emphasize that the patient-
centred process is based upon behaviour change theory and is delivered
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by health professionals with diverse backgrounds. Usually, health coaching
is conducted by certified health coaches or specially trained health care
professionals (Olsen 2014). The role of the health coaches’ involves active
listening, understanding, facilitating, applauding, supporting, motivating,
providing feedback and helping patients to weigh options, make choices and
identify and overcome challenges in the process of changing for the better
(Lindner et al. 2003; Hayes 2008).

Generally, the evidence on the effectiveness of health coaching has mainly
been evaluated in the short term. The follow-up time of most studies has
been 12 months or less, and only a few studies have evaluated effectiveness
in the long term. According to reviews by Dennis et al. (2013) and Kivela et
al. (2014), health coaching is effective in terms of physiological, behavioural,
psychological and social outcomes. However, the systematic review findings
of Dejonghe et al. (2017) were mixed, with follow-up times of 24-98 weeks
for rehabilitation and prevention. Three of seven studies for each setting
found statistically significant effectiveness. The findings were also mixed in
single effectiveness studies, particularly in terms of clinical outcomes (Vale
et al. 2003; Wolever et al. 2010; Karhula et al. 2015; Sherifali et al. 2015;
Wayne et al. 2015; Willard-Grace et al. 2015; Sharma et al. 2016; Tiede et
al. 2017; Chapman et al. 2018; Tuluce & Kutluturkan 2018; Panagioti et al.
2018). From a health care utilization and economic viewpoint, particularly
cost-effectiveness, the effectiveness of health coaching has been found to be
limited (Hale & Giese 2017). The evidence on effectiveness mainly suggests
that health coaching does not reduce health care utilization or result in cost
savings in the short term (Wennberg et al. 2010; Hutchison & Breckon 2011;
Lin et al. 2012; Steventon et al. 2013; Benzo et al. 2015; Billot et al. 2015; Jonk
etal. 2015; Harter et al. 2016; Wagner et al. 2016; Hale & Giese 2017; Scuffham
etal. 2018). Studies with long-term follow-up are rare. In one example, Byrnes
etal. (2018) achieved significant reduction in overall mortality and lower total
health insurance costs in a 6.35-year follow-up due to health coaching.
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5 Materials and methods

5.1 Target group and patient identification

The present study included 12 municipalities with a total population of
112,000. Altogether 5500 participants (4.9%) were identified from electronic

patientrecords in secondary care according to the laboratory inclusion criteria

based on The Finnish Current Care Guidelines. A research nurse verified that

the patients met the inclusion and exclusion criteria by checking their medical

records and 2594 patients (2.3%) met the inclusion criteria (Table 1). Patients

with more than one disease were allocated to their most prominent disease

group using the following hierarchy: 1) CHF; 2) CAD; 3) T2D. An information
letter and a consent form were sent to all eligible patients in four batches
during 12 months in 2007-2008, and 1535 patients (59.2%) gave consent and

enrolled in the study.

Table 1. Inclusion and exclusion criteria for the TERVA program.

Inclusion criteria:

Exclusion criteria:

* Resident in the region of Paijat-Hame aged 45 years
or older

* One of the following diagnoses:

* Heart failure of class Il or Ill according to the New
York Heart Association (NYHA) classification and
a history of hospital admission for heart failure
within the last 2 years

* History of myocardial infarction or cardiac revas-
cularisation procedure and one of the following
(treated or untreated): blood pressure above
140/85, total serum cholesterol concentration >4.5
mmol/L, serum low-density lipoprotein concentra-
tion >2.5 mmol/L

* Type 2 diabetic on medication and serum HbA1c
>7% without clinically evident cardiovascular dis-
eases (e.g. M|, stroke, peripheral vascular disease)

* Inability to cooperate or
participate

* Pregnancy

* Life expectancy less than
1 year

* Patients with major
elective surgery planned
within 6 months

* Patients have had major
surgery within the last 2
months
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5.2 Randomization

A total of 2594 eligible patients were randomized using a Zelen design with
a 2:1 ratio for the intervention or control group; the ratio imbalance was
considered in the statistical power calculations. In a Zelen design, eligible
patients are randomized to either an intervention group or a control group
before consent to avoid disappointment bias and subjective bias in the
recruitment process (Homer 2002). To ensure balanced distribution within
disease groups and different municipalities between the study groups,
stratified randomization with permuted blocks was used. The algorithm
was based on computer-generated random numbers. The study group was
informed to the patients by health coaches after the initial measurements.

Assessed for eligibility (n=2594)

Enrollment ]
[ Excluded (n=1059)

+ Unwilling or unable to participate
(n=575)
+ Noreply (484)

—

A 4

Randomized (n=1535)

[ Allocation ]

Allocated to intervention Allocated to control arm
arm (n=1034) (n=501)

Figure 3. Randomization of the telephone health coaching study.
5.3 Intervention

All the health coaches worked in health coaching centre which was set
up in the city of Lahti. Seven experienced (at least five-year work-history)
registered nurses and public health nurses from secondary health care
(hospitals), occupational health care and primary health care (health centres)
were hired as full-time health coaches. They received a 4-week training
program in motivational interviewing techniques (trained by a psychologist
specializing in strength-based behaviour), lifestyle change coaching, the
content of a telephone health coaching program and call centre technology.

46



Self-regulation theory (integrated behaviour changes components and
behaviour change techniques) supported by evidence (that s, self-monitoring,
goal setting, action planning and feedback) was used (see Michie et al. 2009).
The intervention included eight key recommendations for patients developed
by Pfizer Health Solutions that were modified for the Finnish health care
system, as follows.
Patients:

1) know how and when to call for help

2) learn about the condition and set goals

3) take medicines correctly

4) get recommended tests and services

5) act to keep the condition well

6) make lifestyle changes and reduce risk

7) build on strengths and overcome obstacles

8) follow up with specialists and appointments

Self-management booklets prepared in collaboration with the Finnish Heart
Association and the Finnish Diabetes Association were sent to patients to
support progress towards the key recommendations. Health coaches utilized
technology and a traffic light system to track patients’ progress in relation
to the key recommendations. Health coaches were not fully integrated
into the care teams in primary care but had access to and the possibility to
document patient health and coaching status in the primary and secondary
care electronic health records (EHRs).

The patients in the intervention group were called approximately 10-11
times over 12 months. The calls were of four types—brief engagement calls,
broader needs assessment calls, monthly coaching calls and evaluation calls. It
was possible to have a brief follow-up call between the coaching calls if needed.
Quality control of the length, frequency and content of calls was performed,
and the coaches were tutored individually and in groups throughout the
intervention by a psychologist. The first quality assurance measures were taken
after 2 months; calls were typically long, up to 60 minutes, and were based on a
coach-driven information provision model with very little concrete goal setting
and action planning. To improve the quality of coaching, an explicit structure
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according to a self-regulation model was developed with the coaches, and
the maximum number of topics during one call was limited to three. During
the individual tutoring sessions, recorded coaching calls were reviewed to
identify and strengthen key coaching skills, such as active listening, posing
open questions, reflection and summarizing the patient talk (Rollnick, Miller &
Butler 2007). The length of calls decreased by approximately 30 minutes (50%)
as a result of the quality assurance actions together with coaches.

5.4 The usual care

The treatment of T2D and CAD in Finland is based on The Finnish Current
Care Guidelines, which are independent, evidence-based clinical practice
guidelines (Type 2 Diabetes; Cardio Vascular Disease: Current Care Guidelines
Abstract, 2020). Primary care is responsible for chronic care provided by
general practitioners together with nurses, some of which specialize in single
diseases such as asthma, diabetes, CVD or mental health problems. T2D
patients typically have between two and six planned annual visits to a doctor
or nurse depending on how well the disease is being controlled. The wards
in primary health care provide basic care for patients with less severe cases
and those who are unable to cope at home. The treatment of CAD patients
is mainly provided in secondary care, in addition to one or two primary care
visits per year (Cardio Vascular Disease: Current Care Guidelines Abstract,
2020). In general, patients with these conditions who have complications are
treated for acute needs in secondary care hospitals and transferred back to
primary care. Those patients who need long-term care (LTC) receive home
care, care at service home facilities or nursing homes and in-patient care at
the primary care level.

5.5 Data collection and analysis
This study consists of four sub-studies (I-1V) and additional interview material.
Multiple methods of data and material collection and analysis were used. A

summary of the aims of the sub-studies, the effectiveness measures, the data
collection and the analysis of each phase is presented in Table 2.
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Clinical outcomes (I)

The clinical outcomes after 1 year of health coaching were evaluated in Sub-
study I, using the principles of goal-achievement analysis. The outcomes
were systolic and diastolic blood pressure, serum total and LDL cholesterol
concentration, waist circumference, glycated haemoglobin (HbA1c) for T2D
patients and NYHA class for CHF patients. The target level was defined
according the Finnish Current Care Guidelines, and the target effect was a
10-percentage pointincrease in the proportion of patients reaching the target
level in the intervention arm. Data was collected using two methods; research
nurses measured patients’ weight, blood pressure and circumference, and
laboratory test results were collected directly from EHRs in secondary health
care.

A mITT analysis was performed; the analysis included data from all those
patients with data given upon entry and at the end of the 1-year follow-up.
Next, data of 1250 patients were calculated to provide adequate statistical
power to find a 10-percentage point difference between the intervention
arms. Differences between research groups were evaluated using statistical
methods. Asignificance level value of <0.05was used (see Tahtinen, Laakkonen
& Broberg 2011, 92; Holopainen & Pulkkinen 2012, 165).

Cost-effectiveness (Il)
The aim of Sub-study Il was to evaluate the cost-effectiveness of 1 year of
health coaching.

HRQoL was measured using the 15D generic self-administered instrument
(Sintonen 2001). 15D questionnaires were sent to the patients in the
intervention and control groups at the beginning of the intervention and 1
year after. The mITT method was used.

Cost and utilization data were collected from the national registries
maintained by the National Institute for Health and Welfare. The hospital
benchmarking database, the National Discharge Registry, includes secondary
care data (the use of hospital outpatient care, all types of outpatient visits
and hospital admissions) related to diagnoses (diagnosis-related grouping,
DRG) and Care Registers for Social Welfare that includes all types of long- and
short-term institutionalized care, housing and residential services and home
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care services. Primary care data were collected from the primary health care
EHRs from 2007 until 2011, after which the EHRs were integrated into national
registries (AvoHilmo) that provided data for 2012-2016. The use of a unique
social security code enabled full linkage to the national registries providing
comprehensive data about each individual's use of social and health care.

The DRG cost weights for hospitalizations and outpatient visits were based
on individual-level cost-accounting data from several hospitals. The unit cost
estimates for social care encounters and bed days were derived from the
national price list for unit costs of health care services in Finland (Kapiainen
etal. 2011). Extracting the patient-level data from the patient administration
systems (with diagnosis and activity information) made it possible to group
each individual encounter type using the Ambulatory and Primary Care
Related Patient Groups (APR) grouper, a grouping system equivalent to the
DRG used in hospital care (Honkasalo et al. 2014). The APR groups were
supplemented with cost weights indicating the relative consumption of
resources. Cost weights were based on large samples of time measurements
in primary care contacts and procedures to compile a relative value scale. All
costs were deflated using the price index for public health care provided by
Statistics Finland.

Data was bootstrapped by generating 1000 replicates. Bootstrapping is a
data-based simulation method assessing statistical precision. The observed
sample is chosen randomly from an unknown probability distribution. The
differences in mean costs and outcomes and the ICER were analysed. It was
completed by calculating the CEAC derived from the bootstrap replicates.
CEAC indicates the probability of the cost effectiveness of the intervention
at different levels of WTP for the additional health outcome (Van Hout et al.
1994).

Social and health care costs (l1l)

The aim of Sub-study Il was to evaluate the effectiveness of telephone health
coaching on social and health care costs. (In this summary, the term ‘social
care cost’ is used instead of ‘long-term care’, which was used in Sub-study
ll). Cost analysis included the costs of different service types—primary
care visits, primary care wards, secondary care outpatient, secondary care
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inpatient, home care, nursing home and service home in the 8-year follow-up.
Cost and utilization data based on national registries was collected between
2007 and 2015, as well as on Sub-study Il. These registries enabled using
both ITT and PP analysis in the cost analysis. ITT analysis included those
patients who were originally allocated to the intervention and control groups.
In PP analysis, patients who did not participate in any activities related to the
study after giving their consent, for example, those who did not return study
qguestionnaires or participate in the clinical measurements in Sub-study |,
were excluded.

Differences in mean costs between research arms were calculated.
In assessing the statistical significance of differences, non-parametric
bootstrapping was used, calculating 95% confidence intervals (Cls) for
incremental total costs at 8 years of follow-up. The cumulation of cost over
time was assessed by drawing cumulative cost curves for each research
arm. To assess the consistency of the intervention effect in different patient
groups, the total health care costs were calculated for T2D and CAD sub-
groups and for different service types.

Mortality and morbidity (IV)
The aim of Sub-study IV was to evaluate the effectiveness of telephone
health coaching on mortality and morbidity in the long term by comparing
study groups. The primary outcome was the first occurrence of a composite
cardiovascular variable, that is, death from cardiovascular causes, non-fatal
stroke, non-fatal myocardial infarction (AMI) or unstable angina pectoris
(UAP). Secondary outcomes were death from cardiovascular causes or stroke
or AMI; death from any cause or stroke or AMI; and death from any cause or
stroke or AMI or UAP, coronary artery bypass grafting (CABG), percutaneous
transluminal coronary angioplasty (PTCA) or HF, or peripheral vascular
disease (PVD). The other outcomes were death (all causes), AMI (fatal or non-
fatal), stroke (fatal or non-fatal), renal insufficiency, PVD and hospitalization
due to CHF. (see the Look AHEAD -research group 2013).

Data was collected between 2007 and 2015 from the Finnish national
registries based on the unique identification code (see Sub-studies Il and
l1). Data was linked the patient cohorts to the registers and retrieved
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comprehensive data on all diagnoses, diagnostic and treatment procedures,
service contacts in social and health care and mortality for each individual
based on the International Classification of Diseases 10th revision (ICD-10)
codes; the Finnish version of the Nordic Classification of Surgical Procedures
(NCSP) codes for diagnostic and treatment procedures; and the respective
NordDRG patient grouping classifications. The registries included the hospital
benchmarking database, the national discharge registry (HILMO), the Hospital
Discharge Register and the Cause of Death Register by Statistics Finland.

Baseline characteristics in the intervention and control groups were tested
using chi square and t-tests. Cox proportional hazard regression was used
to compare the risk (hazard rate, HR) of primary and secondary endpoints
between the intervention and control groups. The Kaplan-Meier estimator
curve was used to report the proportion of patients who had an event in
the primary endpoint, and Cox regression was used to report HRs and the
95% Cl for each endpoint. All statistical analyses were conducted using Stata
version 15.0.

Health coaches’ perceptions of the telephone-based health
coaching interventions

Seven health coaches were interviewed in semi-structured interviews to
better understand the health coaching intervention and to obtain their
perceptions on the effect factors of the intervention (see Lewin et al. 2009).
Interview themes arose from the health coaching process and the preliminary
results of the study (see Tuomi & Sarajarvi, 2009, 75). Interview themes were
adoption coaching skills, the effect factors of health coaching, the perceptions
of interactions between health coaches and usual care professionals and
the implementation. Interview themes were sent to the coaches in advance
because the TERVA project ended almost 10 years prior to the interviews.
Interviews were carried out during autumn 2017 and spring 2018 and lasted
30-90 minutes. All interviews were recorded and transcribed verbatim by an
external transcriber. Interview material included 103 pages using 12-pt font
and 1.0 line spacing. Interview material was analysed using the principles of
inductive content analysis—simplification, grouping and abstraction. Interview
material was read through several times. The meaningful expressions
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describing the perceptions of health coaches on factors of health coaching
intervention were identified from the material. Original expressions having the
same meaning were classified into sub-categories according to the themes,
and main categories were formulated (Tuomi & Sarajarvi, 2009, 96-97, 117-
118).
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6 Results

A flow chart of the study (the number of patients analysed, data sources and
analysis methods in Sub-studies I-1V) is presented in Figure 4.

Assessed for eligibility (n=2594)

[ Enrollment ]
Excluded (n=1059)

+ Unwilling or unable to participate
> (n=575)

+ No reply (484)

A 4

Randomized (n=1535)

[ Allocation ]

Allocated to intervention Allocated to control arm

arm (n=1034) (n=501)
A 4

Sub-study I: clinical Sub-study II: cost- Sub-study llI: social and health Sub-study 1V: morbidity and
outcomes, effectiveness, care costs, 8-year follow- mortality, 8-year follow-

1- year follow-up: 1-year follow-up: up: up:

- data: clinical outcomes - data: 15D questionnaire - data: national registries - data: national registries
from EHR and research and national registries - ITT:1=1033, C=500 - ITT:1=1033, C=500
nurse measurements - modified ITT - PP:1=853, C=453 - PP:1=853, C=453

- modified ITT - 1=685

- =816 - C=313

- C=405

Figure 4. Flow chart of the health coaching study (I=intervention group, C=
control group, EHR=electronic health record, ITT=intention to treat, PP=per
protocol).

The baseline of the study is presented in Table 3, and there were no significant
differences between the intervention and control groups. In Sub-study |, the
baseline was also tested by disease group, and there were no differences
in age, sex, self-reported duration of disease and age at diagnosis, blood
pressure (systolic, diastolic), total cholesterol, high density lipoprotein (HDL),
LDL, body mass index (BMI), waist circumference, daily smokers, lipid lowering
medication, HbA1c, oral antidiabetic drug and insulin, oral antidiabetic drug,
insulin and NYHA class between the intervention and control groups (l). Socio-
economic status was not asked about in the questionnaires.
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6.1 Short-term effectiveness

6.1.1 Clinical outcomes
In Sub-study |, the analysis included 1221 patients (80%) having data on
primary endpoints both at entry and at the end of follow-up. Laboratory
measures of lipids were available in EHRs only for a fifth of the patients, and
HbA1c measures were available only for 54% of the T2D patients. The follow-
up period began from the beginning of health coaching in the intervention
group and from the date the study group was informed for the control group.
The follow-up time ended 1 year after.

A significant difference was found in diastolic blood pressure. A decrease
to 85 mmHg or lower was found in 48% of the intervention group and in 37%
of the control group (difference of 10.8%, 95% CI 1.5%-19.7%). There were
no significant differences in any other clinical outcomes. However, the target
levels of systolic blood pressure and waist circumference were reached more
frequently in the intervention group.

6.1.2 Cost-effectiveness

In Sub-study Il, 998 patients completed the 15D questionnaire at the beginning
and at the end of the 1-year follow-up. The cost data was obtained for all
patients using the National Discharge Registries. The number of patients
by sub-group was (I=intervention/C=control); CHF group: 56/27; CAD group:
124/68 and T2D group: 505/218.

The cost effectiveness was the greatest for patients with T2D; the ICER was
€20,000 per QALY. In the CAD group, the ICER was €40,278 per QALY, and in
the CHF group, costs increased with no marked effect on QoL. The overall
ICER was €48 000 per QALY. An improvement of 0.008 in QoL was achieved in
the T2D group, with a small increase in the cost of care (€160 per patient). In
the CAD group, the improvement in QoL was higher (0.018), with an increase
in the cost of care (€725 per patient). (Table 4).
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Table 4. Incremental costs, quality of life and cost-effectiveness ratios in

the disease sub-groups and in the whole study group in telephone health
coaching study (Il).

Cost (€), mean (95% Cl) QoL (15D), mean (95% CI) ICER
(€/QALY)
Interven- | Control |Incre- Interven- | Control |Incre-
tion mental tion mental
cost effect
Type 2 1948 1788 160 0.008 0.000 0.008 20000
diabetes |(1673- (1204- (-406- (0.003- (-0.009- |(-0.002-
2222) 2371) 726) 0.014) 0.009) 0.0018)
Coronary |2510 1785 725 0.019 0.001 0.018 40 278
artery (1806- (984~ (-389- (0.007- (-0.014- |(-0.001-
disease 3214) 2585) 1839) 0.030) 0.016) 0.037)
Conges- 4469 2214 2255 0.013 0.015 -0.003 -
tive heart |(1955- (-105- (-1669- (-0.007- |(-0.015- |(-0.037-
failure 6983) 4533) 6180) 0.032) 0.046) 0.032
All 2256 1824 432 0.011 0.002 0.009 48 000
(1940- (1345- (-135- (0.006- (-0.006- |(0.000-
2571) 2302) 999) 0.015) 0.009) 0.018)

According to the cost-effectiveness plane (Figure 5), the intervention was

more effective compared to care as usual but was also more costly. Regarding
the bootstrapped ICERs, 89% of the data points fell into the northeast
quadrant, indicating increased QoL at an incremental cost, and 9% fell into
the southeast quadrant, indicating increased QoL at a decreased cost. Only
2% of the data points fell into the northwest quadrant, and less than 1% fell

into the southwest quadrant.
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Figure 5. Distribution of bootstrapped incremental costs and health-
related quality of life of telephone health coaching in 1-year follow-up (ll).

CEACs are presented for all participants and for the T2D and CAD sub-groups
in Figure 6. If the decision makers were willing to pay €50,000/QALY, the
probability of cost-effectiveness is 55% for all patients and 75% for T2D
patients.
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Figure 6. Cost-effectiveness acceptability curve f (CEAC) or all patients
and for disease sub-groups (T2D=type 2 diabetes, CAD= coronary artery
disease, CHF=cardiac heart failure (ll).

6.2 Long-term effectiveness

6.2.1 Social and health care costs

In Sub-study lll, the ITT analysis of the 8-year registry-based follow-up cost
data included 1033 patients in the intervention group and 500 patients in
the control group. One patient in each group was missing from the Finnish
national registries, probably due to emigration. The PP analysis included 853
patients in the intervention group and 453 in the control group.

Duringthe first 2 years, the cumulative costs were higher in the intervention
group. After that, the costs in intervention group were lower to the end
of follow-up. In the ITT analysis, the total costs were 3% (€1248) lower in
the intervention group (€39,667 per patient in the intervention group and
€40,916 per patient in the control group). The difference was not statistically
significant (95% Cl from €-6374 to €2217; p=0.2). In the PP analysis, the total
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cost was €35,863 in the intervention group and €41,816 in the control group;
the cost saving due to the intervention was 14% (€-5953). The difference
was statistically significant (p=0.02), indicating a 98% probability that the
intervention is cost-saving compared to care as usual (95% bootstrapped Cl
from €-9842 € to €-1132) (Figure 5). Cumulative costs per patient per year and
number of patients at risk per year in the ITT and PP analyses are presented
in Appendix 2, Tables 1 and 2.

45000
40000
35000
30000

25000

Euros

20000

15000

10000

5000

" N E
3 4 5 66 7 8

1 2
Year
B Annual costs intervention (ITT) s Annual costs control (ITT)
Annual costs intervention (PP) Annual costs control (PP)
=== Cumulative costs intervention (ITT) Cumulative costs control (ITT)

=====Cumulative costs intervention (PP) == == Cumulative costs control (PP)

Figure 7. Cumulative and annual costs per patient in intention to treat
(ITT) and per protocol (PP) analyses of telephone health coaching in 8-year
follow-up (Il1).

In the sub-group ITT analysis, the average cost was €-3126 (7%) lower for
patients with T2D. The difference was not statistically significant (p=0.18)
between the study groups, whereas in the PP analysis the average cost was
€-7287 (17%) lower per patient. This difference was statistically significant
(95 % ClI from €-12,528 to €-1760; p=0.02) with a 98% probability that the
intervention was cost-saving compared to care as usual. The results were
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mixed among the CAD group (including HF patients); ITT analysis showed
a cost increase of €3543 (10%) per patient due to the intervention, and PP
analysis showed a cost saving of €-3101 (8%). The results were not statistically
significant for either of the groups.

All participants, ITT ——
2D, ITT N G —
CAD, ITT ' L 2
All participants, PP b ]
T2D, PP * .
CAD, PP ' *
-20000 -15000 -10000 -5000 0 5000 10000 15000 20000

Incremental cost (euros)

Figure 8. Mean difference in 8-year cumulative cost and bootstrapped
confidence intervals for intention-to-treat (ITT) and per-protocol (PP)
analyses among all participants and type 2 diabetes (T2D) and coronary
artery disease (CAD) sub-groups (lll).

Overall, lower costs were accrued for primary care visits, secondary care
inpatient care and nursing homes in the ITT and PP analyses. However, the
costs were higher in the intervention group for secondary care outpatients
in both analyses. The ITT and PP analyses showed mixed results for cost
differences in primary care wards, home care and service homes.
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Figure 9. The social and health care costs (€) divided by service types per
patient in intention to treat (ITT) and per protocol (PP) analyses in the
8-year follow-up including all patient groups in telephone health coaching

study (111).

In the sub-group ITT and PP analyses, patients with T2D had lower costs in
the intervention group, except for secondary care outpatients and mixed

findings regarding home care (Figure 10).
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Figure 10. The social and health care costs (€) divided by service types per
patient in intention to treat (ITT) and per protocol (PP) analyses in 8-year
follow-up among patients with type 2 diabetes (T2D) in telephone health
coaching study (ll1).

Among the CAD patients, the lower costs were mostly for secondary inpatient
carein both the ITT and PP analyses. However, the ITT analysis for CAD clearly
showed higher costs for social care and primary care wards in the intervention
group compared to the PP analysis (Figure 11).
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Figure 11. The social and health care costs (€) divided by service types per
patient in intention to treat (ITT) and per protocol (PP) analyses in 8-year
follow-up among patients with coronary artery disease (CAD) in telephone
health coaching study (IIl)

6.2.2 Morbidity and mortality
In Sub-study IV, the ITT analysis included 1033 patients in the intervention
group and 500 patients in the control group. The PP analysis included 853
patients in the intervention group and 453 in the control group.

All the tested event rates were lower in all outcomes in the intervention
group, but differences were not statistically significant in the ITT analysis
(Figure 12). The composite primary outcome event rate per 100 person years
was 3.45 in the intervention group and 3.88 in the control group, and the HR
in the intervention group was 0.87 (95% Cl, 0.71-1.07; p=0.19). The ITT sub-
group (T2D, CAD) analysis revealed no statistically significant effects.

67



(24nj1e) 1uBBY dRIpJIRI=4H) ‘9SE3SIp

Jejnasea |edaydiiad =aAd ‘Aisejdoidue Aleuolod [eulwin|suely snosueIndiad =vyJ1d ‘Suiyeld ssedAq Aisrie Aieuouod
=Dgy) ‘sli0123d euidue 3|geisun=dyn ‘uondiejul |eipJedoAw =||\V ‘9Seasip JejnaseA oipied=gAD :SUoneinaIqqy)
“(Al) sisAjeue (1 1]) 32941 01 UOUIUI Ul SANOJS |0JIUOD PUE UOIIUSAIDIUI 9Y) USdMISQ SSWI0IINO0 J3Y10 pue Alepuodas
‘Lewisd syl Suiedwod :sanjea-d pue syuans Yiim auaned ‘(YH) oned piezey jeuontodoud xo) “zL 34nSi4

19119
J9119q |0J3U0) UOoIUIAIRU|
¢ S/l §'L s?L L s/'0 S0 S0 0
L | | | | L | |

0€'0 (SL'1-69'0) 68°0 — (6v'2) 06 (82'27) 891 85¢ 4HD 03 anp uonezijedsoH

0.0 (Lv'1-19'0) 26’0 L — (68°0) z€ (€8°0) L9 €6 9seas|p dseA |esaydiad

£0'0  (¥O'L-1¥'0) S9°0 — (68'0) ¢€ (09°0) ¥ 9L Auapiynsul jeusy

600 (50'L-8%'0) LL'O —— L) Ly (€8'0) L9 0l |elej-uou Jo |eiey} ‘930415

900 (L0'L-¥S'0) 20 —_—— (z£'1) 29 (0€'L) 96 8g1 [eej-uou Jo |ere} ‘|INY

or'o  (2lL'L-5£'0) 26’0 ——— (16'e) Lyl (59'€) 69T oLy sasned ||e ‘yiesaq
S9W023N0 13Y310

dAd 10 4H 40 ¥D1d 40 HEVD

10 dVN 40 [V |eIeJ-UOU JO 9%041S

¥€'0 (80°L-6£'0) €60 —— (ev'9) zeT (r1'9) ¢sv 789 |e3e-uou Jo asned Aue wioly yieaq

|INY [B1Bj-UoU JO 9%0.1S

820 (80°1L-94'0) 06'0 —— (8L'9) 8L (z8'v) 5s€ s |e3ej-uou Jo asned Aue woJy yiead

[INV [B1ej-UOU JO 330.1S |e}

02’0 (£0'1-0£'0) £8°0 —— (89'€) €€l (L2'e) vz vLE -BJ-uou Jo sasned gAD wouy yieaqg
Saw023no Alepuodas

dVN 40 |V [e1ej-UOU JO 30.1S |e}

6L'0 (£0'L-1£'0) £8°0 e (88°¢€) Ov7L (s¥'€) ¥ST 6¢g -BJ-uou Jo sasned gAD wouy yieaqg
awo23no Alewiad

(s4eak uos (sJeah uos
-1ad goL/21ed)  -1ad pQL/o1e4) ‘ou
SJUDAD JO "OU  SIUDAd JO "OU JUIAD
(005=u) (ggoL=u) Yyum

anjea-d UH onea paezey |oJ3u0) UOIJUAAJI3IU|  Sludlled sawo’InQ



Patients with end paoint (%)

—
I p————
% — = e
(1% ——
0 1 ) 3 5 8
Years . = ntervention s Control

No at risk/year 1 2 3 4 5 6 7 8
Intervention 1004 970 941 897 854 821 793 764
Control 486 477 455 444 431 409 382 359

Figure 13. Kaplan-Meier estimates of the cumulative proportion of
patients with a primary endpoint event in intention to treat (ITT) analysis
in telephone health coaching study. The number of patients at risk in the
control and intervention groups is presented in the table below the figure
(V).

The PP analysis showed statistically significant benefits for those who
received the intervention as per protocol; renal insufficiency occurred more
often in the control group with 0.86 events per 100 person years compared
to the intervention group with 0.49 events per 100 person years (HR in the
intervention group 0.56; 95% Cl, 0.34-0.94; p=0.02). In the subgroup analysis,
statistically significant differences were also found among CAD patients in
two outcomes—death from any cause or stroke or AMI or UAP or CABG or
PTCA or CHF or PVD (HR 0.73, Cl 0.54-0.99, p=0.04) and renal insufficiency
(HR 0.35, C1 0.13-0.97, p=0.04). Tables showing the results of sub-group (all
patients, T2D and CAD) analyses are presented in Appendix 3.
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6.3 Health coaches’ perceptions of effect factors of
telephone-based health coaching

6.3.1 Adoption of a ‘health coach identity’

The health coaches’ interviews were conducted to better understand the
health coaching intervention (see Oakley et al. 2006). All seven coaches had
previously worked as nurses or public health nurses in occupational health
care, primary health care or secondary health care for at least 5 years before
the health coaching program.

The key factors in adopting coaching skills were the training program
(4 weeks), ‘'empowerment skills’ (motivational interviewing and strength-
based coaching), quality assurance (e.g. listening to coaching calls) and work
supervision that was conducted in a way that enabled shared learning. All
coaches mentioned the training was very well planned and intensive, and
they felt privileged to participate.

Quality assurance was introduced 6 months after the start of the
intervention and, according to the coaches, helped them become aware
of the need to improve their empowerment skills. This was accomplished
using motivational interviewing methods and led to a change process among
coaches. Quality assurance and supervision were conducted by a researcher
with a doctorate degree in psychology and it was seen as the most important
factor for the adoption of coaching skills. Quality assurance included listening
toone'sownrecorded coaching calls together with the supervisor (psychology),
the idea of which all the coaches said was frightening in advance but which
they soon realized was the only way to develop their coaching skills. Patient
empowerment was the most essential difference compared to previous work
as a nurse or a public health nurse.

“....50, listening to calls and empowerment communication were some
kind of shock - your working was evaluated and listened and analysed...”
“...I think, that at the beginning of the project nobody knew how long
the change from nurse to the health coach takes - the nature of work
changed so radical compared previous work..."
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Generally, the coaches felt that the systematic approach to evaluation,
analysis and development of their work was new compared to their working
history. However, the change process was slow; the coaches said it took 1-3
years and needed to be supported by continuous supervision and quality
assurance.

The coaches worked in an open-plan office and were exposed to others
in a way they were not used to, as they had previously worked in private
office spaces alone with their patients. However, this shared space was
referred to as one of the mostimportant factors enabling shared learning. All
health coaches emphasized that shared experiences and learning together
and learning from each other were essential factors in the change process.
Once they were familiar with each other’'s ways of working they were able
to easily consult each other. Support from the team and the managers was
also emphasized.

“...s0, we ‘picked up’ colleges’ good working methods and expressions
and thus we empowered each other's”

Additionally, training and supervising continued during the whole project,
thus enabling continuing coaching development. Coaches also emphasized
a multidisciplinary approach in training; medicine, nursing science and
behavioural science were integrated.

6.3.2 The effect factors of health coaching

The effect factors of the health coaching were classified into three categories:
1) factors associated with the health coaching process itself, 2) communication
and 3) the patient-health coach relationship. Factors associated with the
health coaching process itself were regular contact, ‘real health care service’
and accessibility to the service. Factors associated with communication were
active listening, motivational interviewing, empowerment and target-oriented
and structured phone calls. Factors associated with the patient-health coach
relationship were patient centeredness, individuality, comprehensiveness
and confidentiality.
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As the patients were highly committed to receiving coaching (nearly
90% of patients completed the coaching (l)), the coaches came to know the
patients well over the 1-year period. This enabled the development of a
confidential relationship, and the coaches felt the patients were more open
and communicative than during face-to-face appointments. Active listening
was challenging at first, but it was seen as a very important factor for the
patients’ own empowerment process. From the coaches’ viewpoint, the
concept of ‘patient-centred’ was understood more deeply than before. The
other strengths were that phone calls were target-oriented and structured;
phone calls did not ‘sprawled’, and structure of phone calls was tool for
coaches. It was also very important that the coaching service was a part of
the health care system; the coaches had access to and the right to update
the patients’ EHRs regarding coaching and health status. They also prepared
patients for visits with health care providers and reflected with patients after
the visits. Telephone-based health coaching was easy to access for patients,
as they did not need to travel to the service. This was a real benefit, especially
in more remote parts of the Paijat-Hame region where the distance to travel
to social and health care services is significant.

“...when you realize that you should have been quiet in this moment
and give possibility to patient think and consider issues and then ex-
press his/her own words....being quiet in telephone is really, really hard
and challenging...”

“...coaching was regular, appointed and once a month was really good
frequency to support selfcare...”

6.3.3 Interaction with health care providers

Health coaching was delivered as a centralized call-centre service. Health
coaches visited health centres and met health care providers, including
doctors, nurses and other professionals, to clarify their role in supporting
patients in their self-management. The coaches felt the major obstacle to
collaboration was health care providers' attitudes towards health coaches and
the coaching service. They assumed the health care providers saw coaches as
competitors and felt somehow threatened by this new group of professionals.
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Health coaching was understood as an ‘overlapping’ service in usual care (e.g.
‘health coaches provide same service as diabetes nurses in the usual care’),
and benefits for patients were not seen. However, health coaches felt this
kind of service was ‘about 10 years ahead of time'. Despite visits and active
contact with other health care professionals, genuine collaboration never
developed, and this was felt to be the most unpleasant aspect of the health
coaching process.

6.4 Summary of the results

Asummary of the study results is presented in Table 5. The table also includes
an interpretation of the results for decision making. The interpretation of
effectiveness depends on the viewpoint of the discipline, especially in long-
term follow-up. However, all measured outcomes showed non-negative
benefits in the intervention group. The short-term results suggest that
intervention is equal or preferred compared to usual care. In long-term
intervention is indifferent or preferred. The overall results (I-IV) througout the
follow-up suggest that intervention is preferred in targeted patient groups.
Health coaches’ learning process and high-quality health coaching take time
and need support to be realized in practice.
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7 Discussion

7.1 Main results regarding the short-term effectiveness of
the health coaching intervention

In the short term, the effectiveness of health coaching was evaluated in terms
of clinical outcomes (I) and cost-effectiveness (ll). Clinical changes after the
1-year coaching were quite modest; only one clinical endpoint (diastolic blood
pressure) showed a statistically significant difference due to the intervention.
However, positive changes were also seen in systolic blood pressure and
waist circumference. In general, the effectiveness of health coaching has
mainly been evaluated in the short term with follow-up of 12 months or less.
The results were similar with mixed findings, especially in clinical outcomes
(e.g. Dennis et al. 2013; Kivela et al. 2014; Dejonghe et al. 2017). In this study,
the clinical targets might be too strict to achieve in the short term because
health behaviour changes may have a delayed impact (I).

Based on the health coaches’ interviews, it might have been unrealistic to
expect significant impacts in the short term. First, the learning of coaching
skills began 6 months after the beginning of the program, and individual
adoption of coaching skills took at 1-3 years. It is important to concretize
coaching concepts at the practical level, such as what ‘empowerment’ or
‘motivational interviewing' really mean in interactions and communication
between professionals and patients. Butterworth etal. (2007, 299) emphasized
the importance of motivational interviewing, stating ‘To date motivational
interviewing-based health coaching is the only technique to have been fully
described and consistently demonstrated as causally and independently
associated with positive behavioural outcomes.” Thus, the importance of
continuous quality assurance of health coaching is emphasized. Health
coaches also highlighted this aspect that quality assurance implemented by
psychology. According to the review by Kivela et al. (2014), the most promising
results in health coaching were achieved in studies in which the coaches were
trained by psychologist. Second, according to the health coaches’ interviews,
the patients’ behavioural changes must be gradually integrated into their daily
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lives. This takes at least 6 months, and therefore the effects of intervention
tend to be delayed (see Absetz et al. 2009; Kivela et al. 2014).

In the CEA, the intervention was more effective compared to care as
usual but was also more costly (cost-effectiveness plane in the north-east).
However, health coaching programs may well be acceptable, as an overall
ICER of €48,000 was found. The cost-effectiveness was highest for patients
with T2D (ICER €20,000) (Il). Generally, the evidence of the cost-effectiveness
of health coaching has been limited (Hale & Giese 2017), and changes in
cost and QoL may not be found in short-term follow-up (Drummond 2001).
According to Hale and Giese (2017), one of the three cost-effectiveness studies
in their review affirmed the cost-effectiveness of health coaching; Jonk et
al. (2015) found a significant reduction in outpatient and total expenditures
in the short term (6 months), whereas Morello et al. (2016) and Wagner et
al. (2016) found no cost reduction in a 1-year follow-up (Jonk et al 2015;
Morello et al. 2016; Wagner et al. 2016). Panagioti et al. (2018) found similar
findings for multimorbid elderly people in a 20-month follow-up; lower levels
of emergency care use but increased use of planned services with higher
costs and increased QALY were observed (cost-effectiveness plane in the
north-east).

Health coaching particularly improved HRQoL in CAD patients (0.018
change in 15D score), but there was less improvement for patients with
T2D (0.008 change in 15D score). Possible explanations for the difference
between the patient groups can be found in their medical history and in
the delivery of services in the health care system. For patients with T2D, the
diagnosis was given an average of 10 years before the study, whereas most
of the CAD patients were recruited for the health coaching program a few
months after a PTCA. In usual care, the self-care support for CAD patients
is typically not arranged so systematically, whereas T2D patients receive
regular treatment and self-care support from specially trained diabetes
nurses. Further, health coaches’ emphasized factors that might increase
Qol, such as regular contact (once a month), establishing a patient-health
coach relationship, active listening, patient-centeredness, individuality,
comprehensiveness, confidentiality, empowerment and using motivational
interviewing techniques. Thom et al. (2016) identified similar factors based
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on health coaches’ viewpoints, but patients have also emphasized the same
elements. The motivation for lifestyle changes and self-management is high
after an acute cardiovascular attack (see Evans 2009). Therefore, the health
coaching support for CAD patients might be focused in the optimal phase of
the disease process to improve HRQoL. Standard follow-up visits after acute
cardiovascular attacks are arranged more frequently according to the Finnish
clinical guidelines for primary and secondary health care, resulting in higher
costs than for T2D patients (ll.)

7.2 Main results regarding the long-term effectiveness of
the health coaching intervention

In the long term, effectiveness was evaluated in terms of social and health
care costs (lll), morbidity and mortality (IV). The total social and health care
costs were lower in the intervention group, as were morbidity and mortality
(severe clinical events). The differences were not statistically significant for
all the patients in the ITT analysis, whereas statistically significant differences
were found in the PP analysis for patients who received health coaching. In the
sub-group ITT and PP analyses, among T2D patients the costs were lower in
secondary inpatient care, primary care visits and primary care wards. Among
CAD patients, the lower costs were found mostly in secondary inpatient care
in both the ITT and PP analyses, whereas higher costs were clearly found in
the ITT analysis for social care and primary care wards compared to the PP
analysis.

Long-term effectiveness was evaluated by linking the study cohort data
to national registries. This allowed a long-term follow-up of all participants.
Generally, the number of effectiveness studies of health coaching with long-
term follow-up is small; according to the author’s knowledge, the costs of
social care have not been previously evaluated. To date, Byrnes et al. (2018)
have had the longest follow-up time (6.35 years), finding a significant reduction
in overall mortality and lower total health insurance costs in a prospective
parallel-group case-control study with matched controls.
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In this study, social and health care costs were higher in the intervention
group during the first 2 years, but by the end of the 8-year follow-up costs
were reduced in the intervention group. A possible explanation for the higher
costs at the beginning is that one target of the health coaching intervention
was to empower patients to manage their own disease and actively use
health care services according to the guidelines, that is to ‘get recommended
tests and services’ and to ‘follow up with specialists and appointments’. The
intervention and study protocol did not include additional investigations or
clinical visits (see Drummond 2001). Health coaches prepared patients for
visits with health care providers, after which they reflected with the patients,
thus forming a ‘bridge between clinician and patient’ (Bennet et al. 2010,
Thom et al. 2016). Health coaching helps patients use health services more
effectively and might result in additional visits and costs in the first few years.
Evidence of short-term effectiveness mainly verifies that health coaching
does not reduce health care utilization or result in cost savings. Wagner et
al. (2016) found similar results in a 1-year follow-up; the average costs were
higher in the intervention group in the first year compared with the costs
for the control group. In a 2-year follow-up, Harter et al. (2016) found that
hospital admissions were higher in intervention group patients with multiple
diseases, whereas a significant reduction was found in hospital admissions
for HF patients. Wennberg et al. (2010) found that a targeted telephone care-
management program was successful in reducing the medical costs and
hospitalization rate of patients in a 12-month follow-up.

Severe clinical events were more common in the control group than in
the intervention group, but the findings were not statistically significant in
the ITT analysis. Health coaching might decrease the risk of cardiovascular
events for those patients who are able and willing to follow through with the
intervention. According to the author’s knowledge, this is the first RCT study
evaluating the effectiveness of health coaching on morbidity and mortality
among T2D and CAD patients in an 8-year follow-up. Long-term evaluation
has been recommended in several studies (e.g. Kivela et al. 2014; Karhula et
al. 2015; Harter et al. 2016; Hale and Giese 2017). Byrnes et al. (2018) found a
significant reduction in overall mortality among CVD patients after a 6-month
coaching program using a matched-control RCT with a 6.3-year follow-up.
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The effectiveness of intensive, target-driven multifactorial interventions in
the long term has been previously reported. For example, it has been shown
that complications of T2D can be prevented or delayed by good glycaemic
control and the management of behavioural lifestyle risk factors, such as
obesity, smoking and an unhealthy diet (Orchard et al. 1990; UKPDS group
1998; Stratton et al. 2000; Gaede et al. 2008). According to a review by
Angermayr and co-workers (2010), the longest follow-ups have not extended
beyond 5 years, and often clinical improvements (e.g. BMI, blood glucose,
blood lipids or blood pressure) were found but were not sustained during
the post-intervention follow-up and had no effect on mortality. The AHEAD
group (2013) and Ueki et al. (2017) found similar results, that is, significant
improvements in risk factors during the intensive intervention phase but
no effects on mortality or morbidity in the long term. These target-driven
interventions often emphasize compliance rather than support patient
autonomy and competence and may not be able to produce sustainable
changes (Ueki et al. 2017), whereas the target of coaching interventions is to
support self-regulation skills, such as self-monitoring, goal setting and action
planning, in order to make small but sustainable changes.

7.3 Decision making perspective

Basically, the purpose of evaluating effectiveness is to provide information
for decision making at the political/civil servant level (see Rajavaara 2006,
9, Drummond 2008). Rational decision making emphasizes target setting
because targets are instruments for measuring and evaluating choices
that have been made. In this study, the definition of problem was clear
in a general level; increased chronic disease with increased complications
and costs. However, a more detailed definition of the problem would have
revealed the extent and significance of the problem, for example, showing
the prevalence of chronic disease and the total costs of chronic care divided
by the sectors. However, providing real-time, reliable and comprehensive
information is challenging in real life, especially at the local level, due to
defective documentation and fragmented information technology systems.
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Health coaching intervention was tested as a means to affect a defined
problem of chronic disease. A health coaching program was established to
support patients who were already ‘inside’ the health care system. According
to health coaches' interviews, interaction between health coaches and health
care professionals did not work, mainly due to the attitudes of the latter group.
The health coaches were felt to be a threat, and the benefits for patients were
not recognized. Therefore, the contextin which the intervention is carried out
is important, as is the process evaluation, because the findings can explain
why intervention works or does not work or has unexpected consequences
(see Oakley et al. 2006; Craig et al. 2008). According to Grol and Wensing (2004)
and Elissen et al. (2013), the other barriers to implementing self-management
support are insufficient adoption of the empowerment paradigm, lack of
awareness and knowledge, poor attitudes and lack of motivation to change.
This study presents similar findings. Therefore, a better understanding and a
stronger commitment to an intervention among decision makers and health
care professionals in the early phase might lead to better interaction between
professionals and thus to better chronic care in the population.

In health economics, the cost-effectiveness plane is used to demonstrate
the ratio of QoL and costs. From the decision-making perspective, decision
is clear if intervention is the more costly and decrease QoL or intervention
is cheaper and increase QoL. The other options require a value judgement
from decision makers. In this study, the cost-effectiveness plane showed
that intervention was more costly and increased QoL in the short term. Cost
reduction was not found until after 2 years of follow-up, and we were not
able to investigate QoL in the long term. In real life, it is rarely possible to
extend the follow-up period; consequently, the costs, time and availability of
necessary information might restrict rational decision making.

In this TERVA project, the decision to run down health coaching service
was based on short-term clinical outcomes. Results of the effectiveness of
health coaching were expected too early by politicians and civil servants, and
the nature of the complex intervention was ignored. The other results (Sub-
studies I, lll, IV) were not available at the time of decision making. Therefore,
understanding the nature of the investment is essential in decision making,
and it is recommended that follow-up time be expanded to at least 3 years.
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Rational decision making emphasizes quantitative, numeric-based
information. Knowledge can also be qualitative, butitis difficult to describe and
give exact values. In this study, additional qualitative research, that is, health
coaches’ interviews after the study, provided a more detailed understanding
of the effects of the health coaching intervention. It is recommended that
qualitative evaluation also be included in short-term evaluation (see Oakley
et al. 2006; Paronen 2015, 12, 147).

The evidence also suggested that possibilities to comply to principals
of rational decision making are troubled and exaggerated (Harisalo 2008,
150-151; Paronen 2015, 12). In this study, from the decision-making
viewpoint, the behavioural-based complex health coaching intervention
was evaluated traditionally only in terms of short-term clinical outcomes
(numeric). Effectiveness was narrowly evaluated from the perspective of one
discipline. Therefore, the decision to eliminate the health coaching service
was based on that early stage and on incomplete and narrow information.
It is recommended (e.g. Harisalo 2008, 153) that in the early stage target
setting and evaluating should be planned from different perspectives using
multidisciplinary, scientific knowledge to acquire a more complete picture
for decision making. However, time (especially the cycle of political decision-
making), uncertainty, conflicts and ambiguity often restrict rationality in real
life.

7.4 Validity of the study

In this study, an RCT design was used in a real-life setting, thus providing the
strongest evidence of the potential effects of an intervention. Conventionally,
RCTs are conducted in controlled circumstances where uncontrolled factors
and ‘non-resource inputs’, such as staff attitudes, the social environment,
patient history and personal resilience, do not exist. In this study, the
intervention was complex; that is, it included patients’ and professionals'’
behavioural change processes. Further, the health coaching program was
seen by some as a threat and as competition to usual care, and we do
not know how it affected the patients’ usual care (whether patients were
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supported and motivated more than usual). By using a qualitative method
alongside the RCT, these explanatory factors were revealed. The literature
also recognizes that non-experimental methods are needed in evaluating
complex interventions (e.g. Koskinen-Ollongyvist et al. 2005, 5; Virtanen 2007,
115; Craig et al. 2008; Mackenzie et al. 2010).

In this study, the sample size was originally calculated to evaluate the
short-term effectiveness of health coaching, and it may have been too small
to observe the long-term effects and statistically significant differences.
For example, the combined CAD group included only 264 patients in the
intervention group and 142 patients in the control group in the long-
term evaluation. It is quite common in clinical trials that the sample size
calculation is performed for the primary clinical endpoint, and, for example,
measurement of QoL is often a second endpoint (Drummond 2001). Patients
were selected based on clinical inclusion criteria, but the exclusion criteria
were not controlled strictly enough. Therefore, there were patients in both
group who did had have the capability to participate in the health coaching
intervention; they gave consent but did not participate in any other activities
related to the study, such as returning questionnaires or participating in the
clinical measurements.

Data collection was accomplished using multiple methods—clinical
measurements, laboratory tests (EHR), questionnaires, registries and
interviews. In Study |, 80% of clinical measurements were done by a nurse
(waist circumference, BMI and blood pressure) both at the beginning and at
the end of follow-up. However, laboratory measures of lipids (cholesterol)
were available in EHRs only for a fifth of the patients, and HbA1c measures
were available only for 54%. The explanation for the low availability of
laboratory tests results is that additional laboratory tests were not done for
the study; the results were collected using routine test frequency according to
Finnish Current Care Guidelines. In Sub-study I, HRQoL was measured using
the validated 15D instrument (see section 4.6). Evaluating the effectiveness of
self-care interventions using 15D, Leal et al. (2017) found similar changes in
QALYs in the short term for T2D patients in a cluster RCT. The response rate
in Sub-study Il was 65%, which is considered good for questionnaire surveys.
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Long-term follow-up Sub-studies Ill and IV were based on linkages to
Finnish national registries. Only the information for two patients was not
found in the registries; thus, the data covered almost 100%. This allowed the
collection of detailed patient-level data and an evaluation of the effectiveness
of health coaching, including all social and health care services and all
severe distal endpoints. The intervention itself did not include additional
visits to social and health care services (see Drummond 2001). Thus, the
Finnish national registries enabled conducting ITT analysis in the long-term
evaluation. CONSORT guidelines recommend that both ITT and PP analyses
should be performed for all planned outcomes because they allow readers
to interpret the effect of intervention (e.g. Schultz et al. 2010; Brody 2016;
Ranganathan et al. 2016). In this study, to retain comparability between study
groups, those patients who did not perform any activities related to the study
were excluded from the PP analysis. Most of the excluded patients were
so-called ‘heavy users’; they died earlier in the control group than in the
intervention group and thus did not cause any costs to the control group in
the ITT analysis. According to the definition of PP analysis, it includes those
patients who strictly follow study protocol. In this study, it was clear to exclude
inactive patients from both study groups; therefore, it might better to use
the term mITT. The short-term result was based on ‘active participants’, and
therefore parallel reporting was used in the summary of the study. Further,
ITT analysis is the most conservative, whereas the PP analysis estimates the
true effectiveness of intervention but might exaggerate the results of study
(Brody 2016; Mc Coy et al. 2017; Ranganathan et al. 2016).

The researcher’s position in the TERVA research and development program
in 2006-2009 was project manager. The researcher was very familiar with
the TERVA program and had deep knowledge of project, thus enabling a
realistic interpretation of the findings. However, the risk is that objectivity
might diminish, especially in the qualitative part of the study (see Tuomi
& Sarajarvi 2009). Health coaches were interviewed 10 years after the
project end; therefore, the interview material was based mainly on memory.
However, the health coaches’ perceptions were consistent, and they were
able to evaluate the health coaching service from the perspective of time.
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The health coaching service would be more easily implemented as a part of
the health care system today than it would have been 10 years ago.

7.5 Ethical considerations

The TERVA study protocol was approved by the Ethics Committee of Paijat-
Hame Social and Care District (Dnro ETMK 56/2008 and Dnro 65/2008).
Information and consent letters were sent to the participants, and written
consent was obtained from all participant before enrolment. The purpose
and procedures of the study were contained in the information letter. For
studies I, lll and IV, the National Institute for Health and Welfare approved the
study protocol and gave consent for individual data collection from national
registries (permission numbers: Dnro THL/66/5/5.05.00/2009 and Dnro
THL/119/5.05/2015). The cause of death data was obtained from Statistics
Finland (Dnro TK-53-1033-17). Written consent for health coaches’ interviews
was obtained from all health coaches. The purpose of the interviews and a
description of the anonymous processing of interview material was stated in
the information and consent letters.

Having the role of project manager, the researcher was also responsible
for building the health coaching centre, recruiting the health coaches and
coordinating the work streams of the program together with the project
partners. The researcher was also responsible for ethical documentation,
such as preparing the information and consent letters for ethical
consideration, participating in patient recruitment, organizing patients’
clinical measurements, participating in data collection and coordinating
scientific steering group actions (Sub-study ). In Sub-studies II, Il and IV, the
researcher applied for permission from the National Institute for Health and
Welfare and Statistics Finland and was responsible for data collection.
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8 Conclusions and proposals for further
research

8.1 Conclusions

The aim of this study was to evaluate the effectiveness of 1-year telephone
health coaching on health benefits and social and health care costs among
chronic disease patients in the short and long terms. In the short term,
clinical outcomes remained modest, but the intervention increased QolL
with acceptable costs. The results of the study were consistent with those of
previous studies. This study provides new information on the effectiveness
of health coaching in the long term. Specifically, national registries enabled
reporting total social and health care costs at the individual level. The
results showed positive effects of the intervention in all outcomes, but the
differences were not statistically significant in the ITT analysis, probably due
to the small sample size. Therefore, the results are not generalizable at the
population level. However, from a health economics perspective, intervention
is preferred. For patients who received health coaching, the intervention has
remarkable potential for cost savings and for the prevention of secondary
complications of chronic disease in the long term. Therefore, patients’
capability of participating in intervention must be ensured. The effects might
be higher in countries where self-care support for chronic care has not been
arranged systematically, for example specialized diabetes nurse system is
lacking. Based on the health coaches’ interviews, the adoption of coaching
skills took 1-3 years, and supporting coaching skills and quality assurance
were prerequisites for adoption. Patients’ behavioural changes also take time
to be integrated into their daily lives.

This study confirmed that evaluating effectiveness is multidimensional
and that effectiveness depends on the viewpoint of the discipline. From
the viewpoint of rational decision making, understanding the nature of
intervention is essential for evaluation and for decision makers to set realistic
targets and evaluate them in a timely fashion in order to reveal the potential
benefits. The results of this study suggest that evaluating the effectiveness
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of health coaching interventions should extend to at least 3 years using a
multidisciplinary, multidimensional approach and should include patients’
perspectives. Telephone health coaching might be preventive and cost-
saving, especially in the long term and focusing on those patients who are
willing and able to participate. Thus, it might become part of self-care support
in the chronic care delivery system.

8.2 Proposals for further research

This study revealed many aspects for further research in order to better
understand the mechanism and factors of the effectiveness of health coaching.
Multidimensional, multidisciplinary and multimethod research is needed
to identify effectiveness factors that may have a remarkable impact on the
overall effectiveness of health coaching. Clarifying patients’, professionals’
and decision makers’ experiences and attitudes would be useful to better
understand and develop chronic disease management at the practice level.
Further, decision makers often need information in the short term; therefore,
it would be important to study effectiveness factors and methods of complex
intervention that predict effectiveness in the long term. National registries in
Finland enable long-term follow-up studies, and a further effectiveness study
is planned by the researcher and the research group.
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APPENDIX 2.

Table 1. Cumulative costs/patient/year and patients at risk per year in
intention to treat (ITT) analysis.

Costs/year 1 2 3 4 5 6 7 8

ITT invervention | 2705 5983 9859 15704 | 21638 | 27204 | 32806 |39706
ITT control 2425 5515 10091 | 15815 |22132 | 28880 |34702 |40916
No at risk/year

ITT invervention | 1004 | 970 941 897 854 821 793 764
ITT control 486 477 455 444 431 409 382 359

Table 2. Cumulative costs/patient/year and patients at risk per year in per

protocol (PP) analysis.

Costs/year 1 2 3 4 5 6 7 8

PP invervention | 2561 5734 9168 14473 | 19955 |24883 | 29899 | 35863
PP control 2279 5462 10246 | 16106 | 22461 |29296 |35266 |41816
No at risk/year

PP invervention | 844 820 796 760 727 703 679 656
PP control 446 438 417 406 398 379 355 334
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Abstract

Background

The aim was to evaluate the effect of a 12-month individualized health coaching intervention
by telephony on clinical outcomes.

Methods

An open-label cluster-randomized parallel groups trial. Pre- and post-intervention
anthropometric and blood pressure measurements by trained nurses, laboratory measures
from electronic medical records (EMR). A total of 2594 patients filling inclusion criteria (age
45 years or older, with type 2 diabetes, coronary artery disease or congestive heart failure,
and unmet treatment goals) were identified from EMRs, and 1535 patients (59%) gave
consent and were randomized into intervention or control arm. Final analysis included 1221
(80%) participants with data on primary end-points both at entry and at end. Primary
outcomes were systolic and diastolic blood pressure, serum total and LDL cholesterol
concentration, waist circumference for all patients, glycated hemoglobin (HbA ) for
diabetics and NYHA class in patients with congestive heart failure. The target effect was
defined as a 10-percentage point increase in the proportion of patients reaching the treatment
goal in the intervention arm.

Results

The proportion of patients with diastolic blood pressure initially above the target level
decreasing to 85 mmHg or lower was 48% in the intervention arm and 37% in the control
arm (difference 10.8%, 95% confidence interval 1.5-19.7%). No significant differences
emerged between the arms in the other primary end-points. However, the target levels of
systolic blood pressure and waist circumference were reached non-significantly more
frequently in the intervention arm.

Conclusions

Individualized health coaching by telephony, as implemented in the trial was unable to
achieve majority of the disease management clinical measures. To provide substantial
benefits, interventions may need to be more intensive, target specific sub-groups, and/or to be
fully integrated into local health care.




Trial registration

ClinicalTrials.gov Identifier: NCT00552903.

Background

Diabetes and cardiovascular diseases represent large and costly chronic healthcare challenges
[1]. Preventative measures can effectively reduce costs [2]. Despite differences between
different conditions, the expectations on the patients are similar: to cope with multiple
medications and co-morbidities, to alter behavior, to deal with social and psychological
impacts of symptoms and to interact with medical care [3,4].

Health care providers have a difficult task in trying to manage chronic disease care in
complex service systems that are poorly designed to motivate, equip and empower patients to
behavior changes [5-7]. Resources should aim at maximized health gains, and this requires
reorientation of services [8]. High expectations are put on information technology solutions
that have been shown highly effective in promoting lifestyle changes [9]. So far,
comprehensive efforts to assess the impact of incorporating a range of IT tools in chronic
disease management have been targeting single disease groups, such as CHD [10,11], heart
failure [12] or diabetes [13,14] Taylor et al. 2003, but studies with several disease groups
and/or co-morbidities are lacking.

While technology can be an effective way to improve reach of disease management
interventions, still the content is more important. Health coaching, a collaborative process
characterized by motivational communication, patient-defined goals related to disease
management, and patient acceptance of accountability for decisions made [15] can utilize
different sets of self-management tools (SMTs) to promote adoption of an active role in self-
care by the patient [16]. Health coaching can improve quality, effectiveness and cost-
effectiveness of disease management [17]. The TERVA trial is the first large randomized
controlled trial to simultaneously evaluate tele-coaching in a real-world health care setting in
three patient groups: congestive heart failure (CHF), coronary artery disease (CAD) and type
2 diabetes mellitus (T2D). The aim of the trial was to assess the effect of health coaching on
clinical outcomes (risk determinants) after one-year intervention.

Methods

Trial design

The TERVA study is a randomized, open-label, parallel groups trial comparing health
coaching and usual care. The primary end points were defined as 10-percentage point
difference between arms in increase in the proportion of participants reaching the target level
in five global and two patient-group specific clinical parameters at 12 months (Table 1). The
targets were set in accordance with Finnish evidence-based guidelines.




Table 1 Primary and secondary end points of TERVA trial

Primary end points

= Provider-measured BP <140/85 mmHg
= Total cholesterol <4.5 mmol/L
*LDL <2.5 mmol/L
= Waist circumference <94 cm for men and <80 cm for women — later revised as 90 cm for
women and 100 cm for men based on national guidelines
For congestive heart failure an additional end-point:
= Improved or maintained NYHA class
For participants with T2D:
- HbAlc <7%

Measures

Research nurses, unaware of the allocation, measured blood pressure and waist circumference
in both arms. The laboratory results were extracted from the electronic medical records
(EMR) at both entry and end of the intervention (at entry between 3 months before to

1 month after and at end 11 to 15 months from date of consent). NYHA-class was obtained
from study questionnaires at entry and end of follow-up.

Identification and enrollment

Patients were enrolled from Paijat-Hame in the Southern Finland, a region with a population
0f 212,000. The target population was initially identified from primary care and hospital
registries and records, followed by a detailed assessment of medical records (Table 2).
Patients with more than one condition were enrolled in the following hierarchy: CHF - CAD -
T2D, so CHF patients could have CAD and/or T2D, but not the other way around. All
eligible patients were sent an information letter and a consent form in four batches during a
12-month period in 2007-2008 with one reminder for non-responders followed by a
telephone call. Of the 2594 eligible patients 59.2% (1535) gave consent and were invited for
an examination and interview by the research nurse, and 1225 (79.8%) completed it. The
final analysis included 1221 patients (80%) having data on primary end-points both at entry
and at end of follow-up. 1215 had both baseline and end of study measurements of waist
circumference and blood pressure available (812 or 87% of committed patients in the
intervention arm and 403 or 87% in the control arm). Laboratory measures of lipids at both
time points were available in EMRs only for a fifth of the patients, and HbA . for 54% of the
patients with diabetes. The age and sex distribution of the drop-outs did not differ from the
analyzed patients (mean ages 65.0 vs. 64.8 years, 60.6% vs. 58.1% men). There were no
substantial differences between participants and drop-outs in the primary end-points at
baseline.

Table 2 Eligibility and exclusion criteria of TERVA trial

Eligibility criteria for enrollment included:
1. Residents in the region of Pdijat-Hame aged 45 years or older
2. One of the following diagnose

a. Heart failure with NYHA 1II or III, and a history of hospital admission for heart failure
within the last 2 years




b. History of myocardial infarction or cardiac revascularization procedure, and one of the
following (treated or untreated): blood pressure above 140/85 mmHg, total serum
cholesterol concentration

>4.5 mmol/L, serum LDL concentration >2.5 mmol/L

¢ T2D on medication and serum HbA . >7% without clinically evident cardiovascular
diseases e.g. M1, stroke, peripheral vascular disease

Exclusion criteria:
e Inability to cooperate or participate
e Pregnancy
e Life expectancy less than 1 year
e Patients with major elective surgery planned within 6 months
e Patient has had major surgery within the last 2 months

Randomization

A cluster design was used to accommodate the effects of individual health coaches with
multiple patients. The randomization algorithm was based on computer-generated random
numbers. A stratified randomization with permuted blocks was used to ensure balanced
distribution within disease group and municipality between the arms. A Zelen type
randomization (2:1 ratio for intervention/control arm) was performed prior to consent
(Figure 1).

Figure 1 Flow Diagram. Distribution of study population from those filling inclusion criteria
by the healthcare charts to those completed the intervention

Intervention

Health coaching was delivered from November 2007 by seven experienced certified nurses or
public health nurses. They were trained for four weeks in a tele-coaching model initially
developed by Pfizer Health Solutions (PHS) but modified for the Finnish health care system.
Patients in the intervention group were called monthly, altogether 10—11 times. After a brief
engagement call, there was one broader needs assessment call, followed by monthly coaching
calls and finally an evaluation call. In between the coaching calls there was an opportunity for
brief follow-up calls, but these were rarely used. The coaching call topics were based on 8
key recommendations of the program, with variations due to individual patient’s preferences
(Figure 2). The behavior change component integrated behavior change techniques from the
Self-Regulation Theory and supported by evidence, i.e., self-monitoring, goal setting, action
planning, and feedback [18]. After the first two months, quality assurance measures were
taken in the form of listening to randomly selected 2—3 calls from each coach. Call length
was also monitored. Calls were found to be long, typically up to 60 min, and they were based
on a coach driven information provision model, and very little concrete goal setting and
action planning was done. To improve quality, an explicit structure following the self-
regulation model was developed jointly with the coaches, and the maximum number of topics
to be tackled during one call, was limited to three. Also, coaches were further trained in
Motivational Interviewing techniques of active listening, and using open questions, reflection
and summaries [19], and they all received two individual supervision sessions in self-
monitoring and developing their coaching practices. With these measures, quality (defined as
use of structure and Motivational Interviewing techniques, and concrete actions as outcomes



of the calls) was improved while call length decreased to approximately 30 min. Self-care
books prepared in collaboration with the Finnish Heart Association and the Finnish Diabetes
Associations supported the coaching, and the coach had access to the patients’ EMRs. Both
trial arms continued to receive routine care.

Figure 2 Pfizer Health Solutions has developed a tele-coaching intervention with 5 key
functions and 8 recommendations to engage, inform, involve, and empower the patients
in self-care.

Statistical methods

A sample size of 1250 patients was calculated to provide adequate statistical power (1-
B>0.8) for detecting a 10 percentage point difference between the intervention arms (with 6
coaches) with conservative assumptions (o =0.05 two-sided, 50% of the patients in the
control arm would reach target, a 10% drop out rate and 10% of the subjects not evaluable at
the end of the trial), as long as the intracluster correlation did not exceed 0.01 [20].

Data analyses were conducted using multilevel methods (generalized linear mixed models) to
account for the clustered design. The trial data had a two-level structure, where the health
coaches constituted an upper level, within which the individual patients were distributed
allowing for correlation at individual level within a cluster (variance components at the two
levels).

A modified intention to treat analyses by trial arm was employed including all patients with
data at entry and at the end of the 12-month follow-up. No substantial imbalance at baseline
was found in the primary end-point variables between the arms (Table 3).
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Ethical approval and trial number

Written informed consent was obtained from all participants prior to enrollment into the
project. The study protocol was approved by the Ethics Committee of the PHSSHD and
registered (ClinicalTrials.gov Identifier: NCT00552903).

Results

In the intervention arm, 48.1% of the patients (156/324) initially above the target level of
diastolic blood pressure of 85 mmHg reached this value, while for the control arm the
proportion was 37.3% (62/166). The 10.8% (95% confidence interval (CI) 1.5-19.7%)
difference in proportion of patients who reached the goal was statistically significant and
gave a number needed to treat of 10 (CI 5—66). Of the patients with a systolic blood pressure
above the target level of 140 mmHg at baseline, 35.9% (143/398) in the intervention arm and
31.0% (58/187) in the control arm reached the target (p =0.24).

For waist circumference, the target was below 100 cm for men and 90 cm for women. The
difference was not statistically significant (p =0.08 combined, 0.07 for males and 0.65 for
females) (Table 4). For patients with T2D, the goal for HbA . there was no difference
between intervention and control group (Table 4).
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The goal for total cholesterol reduction was reached more often in control arm than in
intervention arm (p =0.64) as was the LDL cholesterol target (<2.5 mmol/l) (p =0.68). For
patients with CHF, NYHA class remained similar or improved in both arms (p =0.39). The
proportion of patients achieving at least one of the defined primary objectives was 50.0%
(371/742) in the intervention and 46.1% in the control arm (170/369, p=0.22). Within the
intervention arm, no substantial differences were found between subjects assigned to different
nurses (intracluster correlation 0.01).

Discussion

The TERVA trial was carried out in a real life setting and aimed at increasing the proportion
of intervention patients reaching at least one of the predefined targets (blood pressure, HbA .,
waist circumference, NYHA class or total cholesterol) by 10% compared to controls. There
was a small, non-significant improvement in the proportion of patients who reached at least
one of the primary endpoints for both the whole study population, and for each of the disease
area subgroups separately. However, the difference reached the predefined 10% difference
between the groups only for the CHF patients. An encouraging finding is the high adherence,
nearly 90% of the patients remained in the trial during the intervention (similar to the control
arm). Further analysis of the intervention arm will define how well patients could achieve the
goals that they actually set at the beginning of the intervention.

Chronic disease management is a complex process urging multiple simultaneous changes in
self-care, in health behavior, and in the interaction with medical care [3,21]. A complex
intervention such as ours that targets these multiple behaviors cannot be compared to single-
behavior interventions such as smoking cessation, medication adherence, or physical activity
interventions. Despite these methodological complexities, little differences were found
between subjects assigned to different nurses, indicating consistency in delivering the
intervention. Further, health behavior changes may have a delayed impact or may impact the
risk of cardiovascular diseases independently of clinical outcomes [19]. These reasons may
partly explain that we did not meet our study objectives. Another possibility is that the
intensity of the intervention was too low to sufficiently cover multiple behaviors, as recent
evidence suggests that telephony interventions targeting only physical activity or/and diet
produce most favorable effects when the number of calls is 12 or more [9]. Several previous
studies have assessed the effect of telephony interventions on similar outcomes as ours
[6,7,14,22]. Also these trials have shown modest improvement in clinical and health behavior
outcomes.

This study aimed to evaluate an intervention within the public health care system and
occupationally active patients were underrepresented, as they are mostly covered by
occupational health services [23], and retired patients with more severe disease are
overrepresented. The T2D patients in the trial (selected based on HbA ;. >7% within 6 months
prior to inclusion) represented approximately one third of the T2D patients in the region
[24,25]. Of them 28% had HbA . >7% at the start of the intervention, which is comparable to
the population-based studies of T2D patients [24], suggesting that the participants are
representative of the target population. Davidson concluded in his review the key success
factor in diabetes care being specially trained nurses or pharmacists and perhaps one reason
for modest results was that those in treatment were receiving already specialist nurse care [4]
and added value of telephony was limited.



We included three different disease areas with variable disease severity. The mean HbA . was
only 7.5% in intervention arm and 7.7% in control arm, with 28% and 25% with baseline
HbA |, >7 respectively, and disease history of 9.2 and 10.3 years. The large proportion of
T2D patients with HbA | at the target level at enrollment was due to the fact that the patients
were originally screened from primary care EMRs, and had frequently improved by the time
of enrollment, which could be up to 6 months later. Also, the end of study HbA .
measurement could potentially be up to 10 months after the intervention. The abstraction of
the laboratory data from EMRs instead of a strict measurement protocol was motivated by the
pragmatic nature of the trial, but in the low proportion of subjects with such data at the end of
the study reduced the power (despite reaching the target sample size) and could introduce
bias, as assessments were not prescribed randomly. This limitation renders the findings
related to laboratory data difficult interpret meaningfully. Further, the targets for primary
end-points, for instance waist circumference, which were based on systematic reviews of
behavioral risk factor and disease management interventions, may have been too stringent
[26]. Finally, the intervention was not coordinated with other health care providers, but rather
added on top of the existing services. Some specialist diabetes nurses expressed a concern
that health coaching was challenging their professional role, but no assessments were carried
out to objectively measure health professionals’ perceptions of the coaching program.
Therefore, we can only speculate on the effect of the perceived competition on the results.
However, it should be emphasized that the changes that were detected under these
circumstances, demonstrate effects achieved in a real life setting.

Conclusions

The results of this trial are inconclusive, as we did meet the primary end-point for diastolic
blood pressure only with non-significant improvement in systolic blood pressure and waist
circumference and no improvement in glycemic control, cholesterol or NYHA class. The
overall lack of efficacy of health coaching may be related to the target population, coaching
procedures and the duration of the follow-up time, and will be further explored in longer
follow-up and sub-group analyses, as well as analysis of behavioral outcomes.
Methodological factors and too strict primary targets may contribute to inability to meet all
the predetermined primary objectives. Further, the primary analysis focused on efficacy, and
analysis on resource utilization and cost-efficacy need to be performed to fully clarify the role
of health coaching by telephone in this setting.
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Abstract

Background: The burden of chronic disease and multimorbidity is rapidly increasing. Self-management support
interventions are effective in reduce cost, especially when targeted at a single disease group; however, economical
evidence of such complex interventions remains scarce. The objective of this study was to evaluate a cost-
effectiveness analysis of a tele-based health-coaching intervention among patients with type 2 diabetes (T2D),
coronary artery disease (CAD) and congestive heart failure (CHF).

Methods: A total of 1570 patients were blindly randomized to intervention (n = 970) and control (n = 470) groups. The
intervention group received monthly individual health coaching by telephone from a specially trained nurse for 12-
months in addition to routine social and healthcare. Patients in the control group received routine social and health
care. Quality of life was assessed at the beginning of the intervention and follow-up measurements were made after
12 months health coaching. The cost included all direct health-care costs supplemented with home care and nursing
home-care costs in social care. Utility was based on a Health Related Quiality of Life (HRQol) measurement (15D
instrument), and cost effectiveness was assessed using incremental cost-effectiveness ratios (ICERs).

Results: The cost-effectiveness of health coaching was highest in the T2D group (ICER €20,000 per Quality-Adjusted Life
Years [QALY]). The ICER for the CAD group was more modest (€40,278 per QALY), and in the CHF group, costs increased
with no marked effect on QoL. Probabilistic sensitivity analysis indicated that at the societal willingness to pay threshold
of €50,000 per QALY, the probability of health coaching being cost effective was 55% in the whole study group.
Conclusions: The cost effectiveness of health coaching may vary substantially across patient groups, and thus
interventions should be targeted at selected subgroups of chronically ill. Based on the results of this study, health
coaching improved the QoL of T2D and CAD patients with moderate costs. However, the results are grounded on a short
follow-up period, and more evidence is needed to evaluate the long-term outcomes of health-coaching programs.
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Background

In the European Union (EU), approximately 50 million
people live with multiple chronic diseases, and this is
one of the leading causes of growing healthcare costs. It
is estimated that chronic diseases inflict 70-80% of total
healthcare costs in EU countries [1]. In Finland (pop. 5.4
million in 2011), 37.2% of the population had at least
one chronic disease or health problem in 2011 [2].
Therefore, how to manage the burden of chronic disease
is a key question for policy makers.

Self-management support interventions are widely recog-
nized as a promising approach to enhance health outcomes
and contain costs in chronic care. Previous studies suggest
that self-management interventions improve clinical out-
comes, self-efficacy, quality of life and self-management be-
haviour [3-5]. They have also been successful in reducing
hospitalization and healthcare costs, especially when the
intervention has been focused on a single disease. The most
promising results have been observed in respiratory and
cardiovascular diseases [6].

However, the economic evaluation (cost effectiveness
and cost-utility analysis) of self-management interven-
tions is still scarce, although cost-effectiveness analysis
has become a standard practice in evaluating, e.g. med-
ical treatments [7-10]. This may be due to methodo-
logical challenges; self-management interventions are
often complex interventions, and the standard experi-
mental setting, a randomized controlled trial (RCT), is
difficult to put into practice in real life [11, 12]. Further-
more, routinely collected administrative and clinical data
typically lack the important measurements needed in the
assessment of self-management interventions [13].

Health coaching is patient-oriented health promotion
and education within a coaching context that emerged
from the motivational interviewing concept [3]. The pur-
pose of health coaching, as defined by Palmer et al. [14] is
to motivate the patient to achieve a goal that enhances
quality of life and improves health. A coach’s role is to help
patients weigh options, make choices and plan and identify
challenges to help them change for the better [14].

Telephone-based health-coaching intervention was
launched in November 2007 in the Paijat-Hdme area in
Finland. The number of inhabitants above the age of
65 years was increasing faster than in other parts in
Finland, and costs of delivering secondary care were
high, especially for chronic conditions, such as heart fail-
ure, coronary heart disease and diabetes. The health-
coaching call centre was established in the city of Lahti
as a public—private partnership, where the public partner
was responsible for the primary care and secondary care
in the region.

The objective of this study was to evaluate the cost ef-
fectiveness of 12 months of telephone-based health-
coaching intervention (the TERVA trial) for chronically
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ill patients in Finland. This was tested using a two arm
trial with three patient groups with sub optimally con-
trolled disease: type 2 diabetes mellitus (T2D), coronary
artery disease (CAD) or congestive heart failure (CHF).
The primary outcomes of the TERVA trial, the short-
term clinical outcomes at 12 months follow-up, have
been reported earlier [15].

Methods

The total population of the area involved the health
coaching program was approximately 112 000. Patients
were recruited from electronic patient laboratory records
in secondary care according to laboratory inclusion cri-
teria (Glycated Hemoglobin (HbAlc) >7 or total choles-
terol >4,5 or low density lipoprotein (LDL) >2.3 previous
six months). In this phase we identified about 5 500 pa-
tients. After that research nurse identified those patients
who were applicable for coaching according to inclusion
and exclusion criteria from patients’ medical records,
2594 patient fulfilled inclusion criteria and were invited to
participate. The information and consent letters were sent
to the patients. 1535 identified patients, gave consent and
were randomized to either control (C) or intervention (I)
groups. At the baseline, there were no significant differ-
ences in age, sex, self- reported duration of disease and
age of diagnosed, blood pressure (systolic, diastolic), total
cholesterol, high density lipoprotein (HDL), LDL, body
mass index (BMI), waist circumference, daily smokers,
lipid lowering medication, HbAlc, oral antidiabetic drug
and insulin, oral antidiabetic drug, insulin and NYHA-
class between intervention and control groups [15].
Randomization 2:1 ratio was intentional for practical rea-
sons. Statistical power calculations were conducted to ver-
ify that the imbalance would not cause problems. The
intervention group received monthly individual health
coaching for 12 months in addition to routine social and
healthcare. Patients with multiple morbidities received
coaching for each disease according to their personal pri-
orities. Patients in the control group received routine so-
cial and health care e.g. visited diabetes nurse and doctors
in primary and secondary care. Patients with more than
one disease were allocated to following hierarchy: CHF-
CAD- T2D [15]. Of these 1535 participants, 998 patients
with complete baseline and follow-up data were included
in the cost-effectiveness analysis (83 patients in the CHF
group (I 56, C 27), 192 in the CAD group (I 124, C 68)
and 723 in the T2D group (I 505, C 218). A total of 537
patients were lost in the follow-up. The detailed recruit-
ment and randomization process has been published pre-
viously [15].

Intervention
Eight experienced certified nurses and public health
nurses were hired and trained in the motivational
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interviewing technique and coaching by telephone.
Health coaches had access and the possibility to docu-
ment patient health status into the primary and second-
ary care electronic health records (EHR), but they were
not integrated in the care teams in the primary care
centres. A more complete description of the health-
coaching intervention process can be found in [15].

The health-coaching intervention included eight key
recommendations developed by Pfizer Health Solution
(PHS) and were adjusted for the Finnish healthcare sys-
tem and Finnish evidence-based guidelines. The eight
recommendations included: 1) know how and when to
call for help, 2) learn about the condition and set goals,
3) take medicines correctly, 4) get recommended tests
and services, 5) act to keep the condition well, 6) make
lifestyle changes and reduce risk, 7) build on strengths
and overcome obstacles and 8) follow up with specialists
and appointments. Coaching was technology supported
and utilized a traffic-light system for patients’ progress
in relation to the key recommendations. Patient’s self-
management booklets supported progress towards the
key recommendations. Each disease had a separate
booklet prepared in collaboration with the Finnish Heart
Association and the Diabetes Association. The patients
in the intervention group were called approximately 10—
12 times during the intervention period.

Data

Health-related quality of life

HRQoL was measured by using 15D [16].15D is a gen-
eric, self-administered instrument for measuring HRQoL
among adults (age over 16 years) with 15 dimensions:
mobility, vision, hearing, breathing, sleeping, eating,
speech, excretion, usual activities, mental function, dis-
comfort and symptoms, depression, distress, vitality and
sexual activity. Completing the questionnaire takes 5-10
min. Each dimension has five ordinal levels, and 15D
can be used as a profile measure or a single index num-
ber on a scale of 0-1 (0 dead, 1 completely healthy).
Typically, 15D is used to measure the effectiveness of a
single intervention [16, 17] and performs well in com-
parison to SF-36 as a HRQoL-instrument [18].

The baseline HRQoL data were collected by sending
the 15D questionnaire to patients in the intervention
and control groups at the beginning of the health-
coaching intervention and follow-up measurements were
made when the coaching finished after 12 months.

Cost data

Data for the costs and use of social and healthcare ser-
vices were collected from the National registries main-
tained by the National Institute for Health and Welfare
(Dnro THL/119/5.05.00/2015). These registers included
the hospital benchmarking database the National

Page 3 of 7

Discharge Registry (HILMO) and Care Registers for
Social Welfare (SosiaaliHILMO). Using a unique patient
identification code, patient cohorts were linked to the
registers, and all use of social and healthcare during 1-
year follow-up was included for each individual. Second-
ary care data included the use of hospital outpatient care
(all types of visits) and hospital admissions (diagnosis-re-
lated groups [DRGs]). Social care data included all types
of long- and short-term institutionalized care, housing
and residential services and home care services.

Hospitalizations and hospital outpatient visits due to
any cause were extracted from the Hospital Discharge
Register based on the International Classification of
Diseases 10th revision (ICD-10) codes, the Finnish ver-
sion of the Nordic Classification of Surgical Procedures
(NCSP) codes for diagnostic and treatment procedures
and the respective NordDRG patient grouping classifica-
tions. The DRG cost weights for hospitalizations and
outpatient visits were based on individual-level cost-
accounting data from several hospitals. The unit cost es-
timates for social care encounters and bed days were de-
rived from the national price list for unit costs of
healthcare services in Finland [19].

The use of primary healthcare resources was collected
directly from the patient administration system (PAS)
containing patient-level data abstracts from the elec-
tronic patient records. The PAS data included contact
types (such as a visit, phone call or electronic messa-
ging), patient’s age, the diagnosis (ICD-10) or the reason
for encounter (ICPC-2) and the employee category of
the healthcare professional in the contact. Extracting the
patient-level data from the patient administration sys-
tems (with diagnosis and activity information) made it
possible to group each individual encounter type by the
Ambulatory and Primary Care Related Patient Groups
(APR) grouper software, a grouping system equivalent to
DRGs used in hospital care [20]. The batch grouper soft-
ware assigned each individual patient encounter in one
of the 44 APR groups. After grouping, each of the 44
APR groups in the sample was assigned a cost weight in-
dicating the relative consumption of resources. Cost
weights were based on large samples of time measure-
ments in primary care contacts and procedures. All costs
were deflated using the price index for public healthcare
provided by Statistics Finland.

Statistical analysis
We report differences in the mean costs and outcomes
and the corresponding cost-effectiveness ratio (ICER).
ICER is defined by the difference in cost between the
intervention and control, divided by the difference in
their effect.

Uncertainty in the ICER estimates was accounted for
by generating bootstrap 1000 replicates of the dataset, a
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method widely used in health economic evaluations
[21, 22] to study the likelihood of effectiveness of an
intervention in relation to the costs of care induced by
the intervention [23]. Probabilistic sensitivity analysis
was completed by calculating the cost-effectiveness ac-
ceptability curve (CEAC) derived from the bootstrap
replicates. CEAC indicates the probability for cost ef-
fectiveness of the intervention at different levels of will-
ingness to pay for the additional health outcome [24].

Results

The overall incremental ICER was €48,000 per QALY.
The cost effectiveness of health coaching was highest in
the T2D group (ICER €20,000 per QALY). The ICER for
the CAD group was more modest (€40,278 per QALY),
although the improvement in QoL was greatest in this
group and also exceeded the threshold for a clinically
significant change in 15D (>0.015 [25]). In the CHF
group, the effect on QoL was slightly negative at an in-
creased cost (Table 1).th=tlb=

Figure 1 presents the bootstrapped results among the
whole study group displayed in a cost-effectiveness
plane. There was considerable uncertainty in the ICER
of the intervention.

The cost-effectiveness plane for HRQoL (15D) after
health coaching showed that the intervention was more
effective compared to care as usual but also more costly.
Of the bootstrapped ICERs, 89% fell into the northeast
quadrant, indicating increased QoL at an incremental
cost; 9% of the points fell into the southeast quadrant,
indicating increased QoL at a decreased cost. Only 2%
of the data points fell into the northwest quadrant, and
less than 1% fell into the southwest quadrant, suggesting
a very small probability for a decrease in QoL at an in-
cremental or decreased cost (Fig. 1).

Figure 2 shows the incremental CEACs for the whole
participant group and for the disease-specific subgroups.
At no willingness to pay for incremental QALY, the
probability of health-coaching cost effectiveness was less
than 10% among all participants. At a willingness to pay
€46,000 per QALY, the probability that the intervention
is cost effective was over 50%. If the decision maker
were willing to pay €50,000 per QALY, the probability of
cost-effectiveness is 55%. The CEAC for the T2D group
showed over 50% probability of cost effectiveness at a
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willingness to pay €20,000 per QALY. At a willingness to
pay €50,000 per QALY, the probability that the interven-
tion is cost effective for the T2D patients was 75%.

Discussion

In this study, the cost effectiveness of 12 months
telephone-based health-coaching intervention among
three groups of chronically ill patients with unmet treat-
ment goals was evaluated. The overall ICER was €48,000
per QALY. Further probabilistic sensitivity analysis
showed a 55% probability of cost effectiveness if the de-
cision maker were willing to pay €50,000 per QALY. In-
vestments in programs for coaching patients may well
be acceptable. Further disease-specific analyses indicated
that the ICER for health coaching was lowest in the T2D
group with a moderately low cost per QALY of €20,000.
In the CAD group, the cost per QALY was higher
(€40,278), and in the CHF group the effect on QoL was
slightly negative at an increased cost.

Graves et al. [9] reported similar results ($29,375 per
QALY, approximately €21,045 per QALY) for patients
with T2D or hypertension after 1-year telephone-
delivered intervention for physical activity and diet in a
low socioeconomic area in Australia. Jacobs-van-der
Bruggen et al. [26] analysed seven lifestyle interventions
among patients with T2D and simulated the long-term
outcomes. Health improvements were achieved at rea-
sonable costs (< €50,000 per QALY), and average gained
health-adjusted life years were 0.01-0.14 QALY per par-
ticipant. Results in the CHF group somewhat contra-
dicted the results of previous studies [5, 6]. However, the
small number of patients (I 56, C 27) may have diluted
the evidence in this subgroup or the coaching program
did not support those people.

In this study, cost per QALY was found to be lowest
in the T2D group. An improvement in QALY (0.008)
was achieved with a small increase in the cost of care
(€160 per patient). In the CAD group, both the improve-
ments in QoL (0.018) as well as the increase in cost
(€725 per patient) were higher. Possible explanations for
the difference between these groups can be found in the
medical history and the care received by the patients
prior to the intervention. Most CAD patients were
recruited for health coaching a few months after an
acute percutaneous transluminal coronary angioplasty

Table 1 Incremental costs, quality of life and cost-effectiveness ratios in the disease subgroups and in the whole study group

Costs (€), mean (95% Cl) QoL (15D), mean (95% Cl) ICER (€/QALY)
Intervention Control Incremental cost Intervention Control Incremental effect
Type 2 diabetes 1948 (1673-2222) 1788 (1204-2371) 160 (—406-726) 0.008 (0.003- 0.014)  0.000 (-0.009-0.009) 0.008 (-0.002-0.018) 20 000
Coronary artery disease 2510 (1806-3214) 1785 (984-2585) 725 (—389-1839) 0.019 (0.007-0.030)  0.001 (-0.014-0.016) 0.018 (-0.001-0.037) 40 278
Congestive heart failure 4469 (1955-6983) 2214 (-105-4533) 2255 (-1669-6180) 0.013 (-0.007-0.032) 0.015 (-0.015-0.046) —0.003 (-0.037-0.032 -
All 2256 (1940-2571) 1824 (1345-2302) 432 (-135-999) 0.011 (0.006 —0.015)  0.002 (=0.006-0.009) 0.009 (0.000-0.018) 48 000

Cl confidence interval, QoL Quality of Life, ICER incremental cost-effectiveness ratio, QALY quality- adjusted life years
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operation. Motivation to lifestyle changes and self-
management are high after an acute cardiovascular at-
tack [27]. The proximity of this severe incident may have
activated the CAD patients in their self-care and health-
care service use and therefore fortified the effect of the
intervention on the QoL increased cost in this group.
Another reason for the increased cost in this group can
be attributed to the standard follow-up visits after an
acute cardiovascular attack or intervention in secondary
care. Further, in care as usual, the diabetes patients re-
ceive treatment and self-care support from specially
trained diabetes nurses, while the self-care support for

CAD patients is not arranged as systematically in the
present healthcare provision. This may explain the dif-
ference in the increased cost of care between the groups.

This study is among the few cost-effectiveness eval-
uations of health coaching for the chronically ill car-
ried out in a real-life setting and using RCT design.
Another strength of the present study was the use of
national registries and local patient administration
systems, including all social and healthcare services
and their costs in the follow-up. Many studies pub-
lished so far have relied on the self-reported use of
services.
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One clear shortcoming in the study was the rather
short follow-up period. Significant health behaviour
changes take at least 6 months and may have delayed
the impact in clinical changes [28, 29]. A new, long term
follow-up study, using the cohorts in the present study
and based on National registries, has been set up to clar-
ify the effects by analysing the differences in distal end
points (such as complications in T2D and major events
in CAD) and the differences in cumulated health and so-
cial care costs.

Immediately after the TERVA trial, only the clinical re-
sults and direct cost data were available for the regional
decision makers, and the health-coaching program was
cancelled. This may be a common problem with the
evaluation of self-management and other preventive in-
terventions, which typically focus on short-term health
outcomes [30]. In this study, a closer exploration using
QALYs and subgroup analysis revealed that closing the
coaching program may have been questioned on the
basis of the cost-effectiveness analysis.

We conclude that the assessment of cost effectiveness
in preventive actions is demanding and thus requires
careful and balanced analyses to sufficiently inform the
decision makers on preferred choices.

Conclusions

Decision makers in health care are actively seeking inter-
ventions leading to better health outcomes with a lower
cost, but the evidence on cost effectiveness of self-
management interventions is still scarce. In this RCT
conducted in a real-life primary care setting, health
coaching improved the QoL of T2D and CAD patients
with moderate costs in the short-term follow-up. The re-
sults of our study suggest that health coaching should be
targeted to selected patient groups. However, the follow-
up period was probably too short to evaluate the cost-
effectiveness of health-coaching intervention and a long-
term evaluation is needed.
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1 | INTRODUCTION

Abstract

Objective: To evaluate the long-term effect of telephone health coaching on health
care and long-term care (LTC) costs in type 2 diabetes (T2D) and coronary artery
disease (CAD) patients.

Data Sources/Study Setting: Randomized controlled trial (RCT) data were linked to
Finnish national health and social care registries and electronic health records (EHR).
Post-trial eight-year economic evaluation was conducted.

Study Design: A total of 1,535 patients (245 years) were randomized to the interven-
tion (n = 1034) and control groups (n = 501). The intervention group received monthly
telephone health coaching for 12 months. Usual health care and LTC were provided
for both groups.

Principal Findings: Intention-to-treat analysis showed no significant change in total
health and long-term care costs (intervention effect €1248 [3 percent relative reduc-
tion], Cl -6347 to 2217) in the intervention compared to the control group. There
were also no significant changes among subgroups of patients with T2D or CAD.
Conclusions: Health coaching had a nonsignificant effect on health care and long-
term care costs in the 8-year follow-up among patients with T2D or CAD. More
research is needed to study, which patient groups, at which state of the disease tra-
jectory of T2D and cardiovascular disease, would best benefit from health coaching.

KEYWORDS

coronary artery disease, costs, effectiveness, health coaching, type 2 diabetes

The usual goal of chronic disease management programs is to im-
prove patients’ self-management skills in increasing treatment adher-

Chronic diseases contribute to 70-80 percent of health care costs.
Specifically, the care of multimorbidity fails to meet the patients’
complex needs, leading to insufficient care. Often, this leads to acute
and unplanned use of health care services, especially in emergency
units, and increasing hospitalization in secondary care.

Trial registration: NCT00552903 (prospectively registered, registration date 1 November
2007, last updated 3 February 2009).

ence, such as keeping appointments with health care professionals
and taking prescribed medicines. Improved compliance reduces emer-
gency visits and prevents expensive hospitalization."? Conventional
disease management programs focus on the disease itself, empha-
sizing coordinated and comprehensive care pathways following

Health Serv Res. 2019;00:1-7.

wileyonlinelibrary.com/journal/hesr
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evidence-based clinical guidelines and encouraging patient compli-
ance to treatments, but they focus less on the patient’s individualized
needs or behavior.>®

Health coaching, a patient-centered approach aiming to em-
power patients in comanagement of their disease,* emphasizes and
supports patient autonomy and learning instead of compliance. It is
based on shared decision making and collaborative goal setting facil-
itated by motivational interviewing.’® Based on Hale’s & integrative
review, health coaching is described throughout the literature as a
partnership between the coach and the individual. More specifically,
it is “a goal-oriented, client-centered partnership that is health-fo-
cused and occurs through a process of client enlightenment and em-
powerment”.® Health coaching is usually provided by certified health
coaches or health care professionals.® The role of the coach involves
listening, understanding, facilitating, applauding, supporting, moti-
vating, providing feedback, and helping the patient to weigh options,
make choices, and identify and overcome challenges in the process
of change for better.* Health coaching guides a learning process for
improved disease management; therefore, if successful, it should
lead to permanent changes in patient self-management skills and be-
havior. These changes in self-management skills and behavior take

time to have an effect on health outcomes,'%2¢

and therefore, the
impact of health coaching on health care effectiveness and cost-ef-
fectiveness should be assessed in long-term follow-ups.

Evidence on the effectiveness of health coaching is conflict-
ing, and it is based on studies with short-term follow-up only (up
to 24 months).®! Due to heterogeneity of target populations and
outcome measures, no systematic reviews with meta-analyses have
been completed.’? Individual studies show either small significant
effects or no effects.’® Furthermore, evidence on the cost-effec-
tiveness of health coaching remains limited: Utilization and cost of
health care services has only been evaluated in the short term (usu-
ally 12 months), again with mixed outcomes.”*3"® However, due to
the nature of the underlying mechanism of change—learning rather
than compliance—it might take longer to evidence effects. Therefore,
long-term evaluations of the effectiveness and cost-effectiveness of
health coaching interventions are needed.

The TERVA trial (trial registration: NCT00552903) is a health
coaching program that was implemented in the P&ijat-Hame region in
Southern Finland and tested as a randomized controlled trial in 2007-
2009. Patients with suboptimally controlled T2D or CAD, including a
subgroup of patients with congestive heart failure (CHF), were coached
via telephone by trained health coaches during a one-year intervention
period. The aim of the study was to evaluate the total health care and
long-term care (LTC) costs among all participants and in the subgroups
(T2D and CAD) for an 8-year follow-up of the TERVA trial.

2 | METHODS

TERVA was a prospective, longitudinal randomized controlled
trial with three disease groups randomized into intervention and
control groups. Recruitment of participants from the health care

What This Study Adds

[N

. Previous studies have shown mixed results on the cost-
efficiency of telephone-based health coaching with
rather short follow-ups

2. In an 8-year follow-up of all health care and long-term

care costs, this study found no definitive evidence for
cost-efficiency of health coaching among type 2 diabe-
tes and coronary artery disease patients

3. Better practices for identifying patients most likely to

benefit from health coaching should be developed

services has been described in detail previously.'? A total of 2,594
patients who fulfilled the eligibility criteria (age 45 years or older,
with T2D, CAD or CHF, and unmet treatment targets) were rand-
omized to either the intervention group or the control group with
a 2:1 ratio. Of the eligible patients, 1535 (59.2 percent) gave con-
sent: 1,034 in the intervention group and 501 in the control group.
There were no significant differences between the groups at base-
line.’ Patients with more than one disease were allocated to the
highest morbidity disease group using the following hierarchy: 1)
CHF, 2) CAD, and 3) T2D. T2D group criteria were medication and
serum HbA1c > 7 percent (53 mmol/mol) without clinically evident
cardiovascular diseases, for example, Ml, stroke, or peripheral vas-
cular disease. In this article, groups 1 and 2 are combined as one,
the CAD group.

2.1 | Usual care

In Finland, general practitioners and nurses at primary care clinics
provide basic medical treatment, follow-up, and support for compli-
ance. Patients with T2D have 2-6 planned annual visits to a doctor or
nurse, depending on how well the disease is under control. Primary
health care wards provide basic care in wards for patient with less
severe conditions who are unable to cope at home. Patients with
complications are treated for acute needs in secondary care, either
at outpatient clinics or as inpatients in hospitals. The CAD patients’
treatment planning is provided in secondary care, in addition to 1-2
primary care visits per year. Patients in need of LTC receive home-
delivered care, care at service home facilities or nursing homes, or
care as inpatients at primary care level. Standards for care are set
in the Finnish Current Care Guidelines, which are independent, evi-
dence-based clinical practice guidelines.20

2.2 | Intervention

A detailed description of the health coaching intervention was
published earlier.’? In addition to routine care as described above,
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patients in the intervention group received health coaching by tel-
ephone over 12 months.

The intervention included eight key recommendations: 1) know
how and when to call for help; 2) learn about the condition and set
goals; 3) take medicines correctly; 4) get recommended tests and
services; 5) act to keep the condition well controlled; 6) make life-
style changes and reduce risks; 7) build on strengths and overcome
obstacles; and 8) follow-up with specialists and appointments. Self-
management booklets were sent to patients to support progress to-
ward the key recommendations, and a traffic light system was used
to visualize patients’ progress. Health coaches had access to all elec-
tronic health records (EHR) in primary and secondary care and could
enter patient data into the EHR.

The intervention group was called by the coach 10-11 times for
12 months. Quality control on the length, frequency, and content of
calls was administered. The coaches were tutored individually and in
groups throughout the intervention by a psychologist (PA) special-
izing in lifestyle change and strength-based behavioral coaching.?
Overall intervention cost per patient was €419 per 12 months.

2.3 | Data

Data for the utilization and costs of health care and LTC were col-
lected from the beginning of the intervention (2007) to the eighth
year of postintervention follow-up (2016) from the Finnish na-
tional registries maintained by the National Institute for Health and
Welfare. In Finland, each citizen has a unique social security code
enabling full linkages to the national registries providing comprehen-
sive data about each individual’s use of health care and LTC. Primary
care data were collected from the primary health care EHR from
2007 until 2011, after which the EHR were integrated into national
registries (AvoHilmo) that provided data for 2012-2016. Secondary
care data included the National Discharge Registry: the use of hos-
pital outpatient care (all types of outpatient visits) and hospital
admissions related to diagnosis (diagnosis-related grouping, DRG).
LTC data were collected from Care Registers for Social Welfare, and
it includes all types of long- and short-term institutionalized care,
housing and residential services, and home care services.

EHR data included structured data for contact types (such as
a visit, a phone call, or electronic messaging); the patient’s age;
the diagnosis (ICD-10); the reason for encounter (ICPC-2); and the
employee category of the health care professional in the contact.
Extracting the patient-level data from the patient administration
systems (with diagnosis and contact information) made it possible
to group each individual encounter type by the Ambulatory and
Primary Care Related Patient Groups (APR) grouper, a grouping
system equivalent to the DRG used in hospital care.?? The APR
groups were supplemented with cost weights indicating the rela-
tive consumption of resources. Cost weights were based on large
samples of time measurements in primary care contacts and proce-
dures to compile a relative value scale. All costs were deflated using
the price index for public health care provided by Statistics Finland.

Hospitalizations and hospital outpatient visit due to any cause
were extracted from the Hospital Discharge Register based on
the International Classification of Diseases 10th revision (ICD-10)
codes; the Finnish version of the Nordic Classification of Surgical
Procedures (NCSP) codes for diagnostic and treatment procedures;
and the respective NordDRG patient grouping classifications. The
DRG cost weights for hospitalizations and outpatient visits were
based on individual-level cost accounting data from several hospi-
tals. The unit cost estimates for social care encounters and bed-days
were derived from the national price list for unit costs of health care

services in Finland.?®

2.4 | Statistical analysis

Health care and long-term care costs were assigned to each patient
over an 8-year follow-up period, and differences in mean costs be-
tween research arms were calculated. In the assessment of statistical
significance of differences, we used nonparametric bootstrapping.
Bootstrapping was used to draw a sample with replacement to cal-
culate 1000 replicates of the mean difference in total costs (differ-
ence = mean costs in the intervention group - mean costs in the
control group). Stata's bootstrapped 95% confidence intervals were
used to indicate uncertainty in the mean difference estimator. The
statistical significance of the difference of mean total costs per pa-
tient between the research arms was assessed using bootstrapped t
test. Bootstrapping is a common method to account for the non-nor-
mality typical to cost data and for potential dissimilarity in cost dis-
tributions of the compared groups.24 Intention-to-treat (ITT) strategy
was applied, that is, all patients originally allocated to the interven-
tion and control groups were included in the analysis. To assess the
effect of the intervention among T2D and CAD patients, subgroup
analyses were conducted. In addition to the main ITT analysis, per-
protocol (PP) analyses were conducted excluding those of the ran-
domized patients who did not perform any activities related to the
study after giving their consent. The cumulation of cost over time
was assessed by drawing cumulative cost curves for each research
arm. Statistical analyses were performed using Stata version 15.0.

3 | RESULTS

The follow-up cost data were retrieved for 1033 patients in the in-
tervention and 500 patients in the control group. One patient in each
group was missing from the Finnish national registries, probably due
to emigration. There were no significant differences in age and gen-
der distribution between the research arms at baseline. The average
age of participants was 65 and 65.4 years, and the proportion of
females was 406 (39.3 percent) and 207 (41 percent) in the interven-
tion and control groups, respectively. By the end of the eight-year
follow-up, 26 percent (n = 269) of the patients in the intervention
and 28 percent (n = 141) of the patients in the control group had
become deceased.
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FIGURE 1

The cumulative and annual health care and LTC (long-term care) cost per patient over 8 years of follow-up

Intervention (N)  Control (N) Mean difference (bootstrapped 95% Cl) P-value
All patients 1033 500 —_—— -1248 (-6347-2217) 0.20
T2D sub-group 770 359 — -3126 (-8288-2266) 0.18
CAD sub-group 264 142 * 3543 (-3629-10151) 0.79
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FIGURE 2 Mean difference in 8-year cumulative cost per patient and bootstrapped confidence intervals. Results among all participants

and T2D and CAD subgroups

The cumulative cost curves per patient (Figure 1) showed that
until a little more than two years after the beginning of the inter-
vention, the cumulative cost was higher in the intervention arm
than in the control arm. After this, however, the difference in cu-
mulative cost changed sign, so that the cumulated cost was lower
in the intervention arm. The difference grew steadily toward the
end of the eight-year follow-up. The total costs accumulated per
patient were €39 667 in the intervention group and €40 916 in the
control group.

Figure 2 shows the mean differences in total cost per patient
among all participants and T2D and CAD subgroups. For all par-
ticipants, the total cost of care was €1248 (3 percent) lower in the
intervention group than in the control group. The difference was,
however, not statistically significant (95% Cl from -6374 to 2217;
P =.20). The subgroup analysis among T2D patients showed, in av-
erage, 7 percent lower costs (€-3126), while among CAD patients,

costs were 10 percent higher (€3543) per patient in the inter-
vention arm. Neither of these effects were, however, statistically
significant.

To investigate where in the service system the changes in costs
accrued, we calculated changes in the eight-year accumulated cost
by different service types: primary care (visits and ward care), sec-
ondary care (outpatient and inpatient care), and LTC (home care, ser-
vice homes, and nursing home). Among both T2D and CAD patients,
the analysis revealed lower costs of secondary inpatient care and
somewhat higher home care costs in the intervention group. Effects
on other service type costs were mixed with mostly savings for T2D
patients and increased costs for the CAD patients (Figure 3).

In the trial, there were patients in both intervention and control
arms, who did not perform any activities related to the study after
their consent and allocation to the intervention or control group.
These patients were excluded from the PP analysis, resulting in 853
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FIGURE 3

patients in the intervention and 453 patients in the control arm. The
proportion of the deceased was 23 percent (=197) and 26 percent
(n = 119) in the intervention and control groups, respectively.

In the PP analysis, total costs were €35 863 and €41 816 per patient
in the intervention and control groups, respectively. Until a little more
than two years after the beginning of the intervention, the cumulative
cost was slightly higher in the intervention arm than in the control arm.
After this, however, the difference in cumulative cost changed sign to
be lower in the intervention arm. The difference grew steadily toward
the end of the eight-year follow-up (Figure S1). A statistically signifi-
cant cost saving, €-5953 (14 percent), with a 95 percent bootstrapped
confidence interval (Cl) from €-9842 to €-1132 and P = .02 was found.
PP analysis also showed a statistically significant cost saving of €-7287
(17 percent) per patient due to the intervention in the T2D subgroup
(95% CI from €-12 528 to €-1760; P = .02), but no statistically signifi-
cant effect in the CAD subgroup (Table S2).

4 | DISCUSSION

4.1 | Principal findings

We studied the eight-year cumulative health care and LTC costs of
patients with T2D and CAD after a randomized controlled trial of a
telephone health coaching program. At two years after the beginning
of the intervention, the cumulative costs of the control group ex-
ceeded those of the intervention group and this difference remained
until the end of the eight-year follow-up. However, the difference in
the total cumulative costs per patient was not statistically significant.
The average cost savings were greater in the T2D than in the CAD
subgroup, but this result was neither statistically significant. Among
both subgroups, cost savings were accrued in the secondary inpatient
care, while effects on other health care and LTC costs were mixed.
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The incremental costs of tele-based health coaching per patient grouped by service types

4.2 | Comparison with other studies

To our knowledge, this study has the longest follow-up of the ef-
fects of health coaching on health care and LTC costs reported in the
literature. Similarly, to previously reported health coaching interven-

131517 this intervention showed no reductions in health care

tions,
costs in the first 12-month period.'? As there is a delay from changes
in patients’ empowerment, learning, and behavioral changes to
changes in physiological outcomes and following use of health ser-
vices, a long-term follow-up of costs over 8 years after the interven-
tion was conducted. In this study, after a little more than 2 years, the
cumulative costs in the intervention group were steadily lower than
in the control group. However, the difference in the accumulated
8-year costs was not statistically significant.

Three issues observed in our study may explain why costs in the
intervention group were higher during a little more than two years
after the beginning of the intervention. First, intervention high-
lighted the adequate and enough visits to health care for optimiz-
ing care and medication. Health coaches prepared patients for visits
with health care providers and reflected with patients after the vis-
its—building “a bridge between clinician and patient”.?’”

This encouragement to collaboration with health care profes-
sionals may have at first increased patients’ interest and need to
consult their caregiver, and this might explain the increase of primary
health care costs in the early stage of the follow-up. Second, building
the health coaching program takes time, and the coaches keep de-
veloping their skills over the whole intervention period. In this study,
all coaches had worked as nurses before the TERVA health coaching
program and then trained to use the coaching methods and other
skills required. Adaptation of new skills effectively took at least six
months.!® Third, patients were selecting multiple behavioral goals
over the entire 12-month intervention and it must have taken even
longer to gradually integrate the changes into their daily lives. With
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small but sustainable changes, clinical effects are also bound to be
delayed.? This is contrary to studies assigning specific lifestyle goals
to participants and implementing strategies for compliance, which
may produce large effects at first, but these effects tend to diminish
significantly over time.?®

4.3 | Strengths and limitations

This study has several strengths. RCT design in a real-life clinical
setting allows the strongest evidence of potential effects of an in-
tervention in everyday clinical practice. Use of national registries
allowed long-term follow-up of all the trial participants. The par-
ticipants in our study represented two major noncommunicable
diseases, T2D and CAD, both among the 10 most frequent causes
of mortality in high- and middle-income countries.?® We were able
to conduct long-term follow-up and include the LTC costs, which
to authors’ knowledge have not been reported in any earlier study.
LTC, such as residential facilities, cumulates cost over long periods of
time and therefore contributes substantially to the total cost of care.
There were no simultaneous interventions in the region.

Limitations exist, too. We were not able to blind the participants
nor the health care professionals treating the patients. The inter-
vention group was encouraged to be actively engaged in their treat-
ment. This may have influenced the usual care they received. In our
experience, some health care personnel perceived the intervention
as threatening their areas of expertise, while others found that it
added value to their clinical practice.

In this study, we were not able to fully assess patients’ capabili-
ties to participate in the coaching intervention. The inclusion of the
participants was solely based on clinical inclusion criteria and EHR
review. In both groups, there were patients who gave consent but
did not participate in any other activities related to the study, for
example, return study questionnaires or participate in the clinical
measurements. These patients were found to have deceased ear-
lier than those who performed at least some activities related to the
study. Future research should attempt to define inclusion criteria
that direct health coaching to those most potential to benefit from
such interventions.

The intervention may have been too short for sustained effects
to show. In the case studied, the early-stage observations and anal-
ysis on short-term 1-year follow-up showed increased cost in the
intervention group, and the regional decision makers terminated the
program after the one-year trial. Finally, the number of recruited pa-
tients may have been too small to observe statistically significant
differences due to fairly large variation in individual costs. Despite
the nonsignificant difference in cost of care, the intervention may
still turn out to be preferable if we find marked improvements in
long-term health outcomes.

Despite the steady improvements in diabetes care, approxi-
mately 50 percent of patients in Europe and the United States still
do not achieve the targets of care.?”® While health coaching has
been suggested as a feasible means to improve chronic care and

avoid expensive complications, evidence of its cost-efficiency is still
lacking. Randomized controlled trials with larger numbers of patients
and on interventions more intense or exceeding one year may be
needed to show strong evidence for the effect of health coaching.
Careful attention must be paid to target the program to suitable
patient segments and to execute the health coaching intervention
appropriately.
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