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Preface

The articles in this anthology provide examples of service-oriented business models

in health and hospital management. They enlarge upon the drivers, strategies and

tools to seize opportunities for analysing, modelling and implementing ground-

breaking business models. In turn, they act as a basis for our classification while

ensuring the success of and safeguarding the existence of service organisations in

the health market. In the final analysis, the only guarantee of sustainable success is

achieved in the case of co-aligning the interests of customers, business partners and

one’s own organisation. Value creating healthcare ecosystems decisively depend on

the coordination of multiple internal and external stakeholders by means of a

network governance.

On the one hand, it is not only necessary to revise already existing business models

and foster the emergence of new ones, which can be either complementary and

supportive or disruptive. Critically reflecting the entrenched orthodoxies in health

care prevents the incumbents from becoming self-complacent and path dependent

with respect to legacy models to be replaced by service model innovations.

On the other hand, service organisations can only survive in increasingly disrup-

tive health markets if they deliberately let patients and cases evolve into customers

and clients displaying desires, needs and preferences.

Furthermore, to keep the competition at bay, it is important to create truly

distinctive products, services and benefit bundles to gain a sustainable competitive

advantage over competitors by means of being cheaper, better, different or disruptive.

One way to do so is combining the components of one business model in new

and different ways or through designing new business model modules. That means

that differentiation can be accomplished by creating and establishing unique busi-

ness model components (such as services) to enhance overall value from the

viewpoint of the customer, client or patient.

Of course, it is necessary to keep customers aware of the uniqueness of a service,

which is somehow difficult in the case of trust-based healthcare services, since they

resist clear-cut validation and measurement with respect to process qualities or

outcomes. Nevertheless, successful business models in health care boost customer

loyalty, enhance customer benefit and may contribute to a competitive cost struc-

ture of service organisations with respect to the automations and digitalisation

options.
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This is why decision-makers in service organisations need a strategy to system-

atically come up with business models for profitably positioning themselves on the

market while augmenting the value of their service organisations in the healthcare

industry. Hospitals compete on efficiency and effectiveness on the one hand and are

challenged to pre-empt the future by means of business model innovation and

disruptive services.

They have to place a good amount of their bets on disruptive models to be braced

for prospective customer, technology and therapy challenges, which may endanger

the status quo of rejected or neglected. Confirming and continuing established

healthcare doctrines contributes to unproductive path dependencies in health care

that forestall the opportunities of radical paradigm shifts towards 4.0 applications.

Adopting the perspective of radical business model innovation, groundbreaking

business models serve as the stepping stones for next-generation innovations

challenging hitherto accepted wisdoms of doing business in health care. The art

of business model management lies in change leadership to master the present

efficiently while pre-empting the future by means of innovation, creativity and

disruptive initiatives.

In order to be poised for the future, service organisations should address the

following questions, which in sum resemble a ‘stress test’ to assure the

organisational resilience and agility:

• Which (disruptive) combinations of services can be offered as outstanding

customer solutions beyond standard operation procedures or best practices?

• How can healthcare organisations and hospital add substantial value to their core

business or augment the latter by means of business development, portfolio

restructuring or competence-based diversification?

• How can expert organisations be transformed into patient-centred service

organisation for the purpose of perceived end user satisfaction?

• How can hospitals manage the transition from functional professional

organisations to integrated healthcare providers resembling a hub with outgoing

service spokes?

• How to design and implement user-driven service value chains considering the

patient as a cornerstone of co-value creation?

• What are the appropriate steps to overcome hospital legacies, core rigidities and

constraints by means of entrepreneurial zest and service model redesign?

Hospitals and healthcare providers increasingly compete for overarching busi-

ness models instead of narrowing their lenses to single end services, therapies or

dedicated outcomes. Additionally, many service organisations prefer the explora-

tion of ‘blue oceans’ to defending ‘red oceans’.

Rule-breaking breakthrough ideas have to be analysed against the state-of-the-art

service-oriented businesses incorporating past commitment and legacies. We make

the point that conventional management wisdom clings to a methodology which

performs greatly when it comes to rationalisation, rationing and prioritisation. But

business model innovation goes far beyond the ‘lean and mean’ debate because it
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challenges the architecture of value generation in the healthcare sector.

Interdependencies, interfaces and interacting value partners are the ingredients of

service model innovation, which could either harness the power of scale economies,

automation and uncompromising lean imperatives or emphasise elite positioning by

means of rocket science innovation. No frills as well as many frills can be options for

business models to gain and sustain competitive advantages.

Radical business models should cast an open eye on the overall risk which can be

dissected into sub-risk dimensions such as market risks, technology, risks, social

risks or financial risks. A risk-taking attitude is endemic for front runners that want

to stand out from the crowd through exceptional market offers and benefit bundles.

Business model coherence amounts to a dynamic balance between a flurry of

internal and external destabilising factors which may cause derailment of service

delivery.

Service-oriented business models are anything but blueprints, since they must

incorporate a governance model having concrete objectives, steps and customer

benefit in its track. In the final case of implementation, they represent lived realities

and powerhouses of value creation.

In any event, there is one thing that pioneering business models can achieve:

they can reach new target groups. After all, it is only by meshing efforts with the

customer that constitutes the key to successfully developing progressive business

models. It is not the resources but the strategy that decides on the success of cutting-

edge business models. This is the reason why no service organisation taps the full

potential of innovative business models. The changing environment of

organisations has an impact on existing business models, which is why it

contributes an element of innovative business models (refer to Fig. 1).

Customer

Enterprise

Partner

Service

Business

Model

Innovation

� Dynamic Business Environment

� Increased Competition

� Technological Progress

� Changing Customers

Healthcare
and Hospital
Management 

Fig. 1 Service business model innovation in healthcare and hospital management. Source:

Own illustration (2016)
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The contributions of the authors in this anthology are structured in the following

fashion: contribution title, summary, introduction, main part, conclusion, bibliog-

raphy and biography. Furthermore, each author sums up his or her explanations and

insights in the article for a summary at the end of the article.

We would like to thank the numerous authors of this anthology who brought a

wide array of fascinating issues from practical experience and engrossing science

topics into our anthology. Finally, we want to extend our warmest gratitude to

Ms. Balaraman, Mr. Naren and Dr. Glaeser at this point who contributed his ideas to

support us in compiling the layout of this anthology and put the whole book with the

chapter together.

Neu-Ulm, Germany

Potsdam, Germany

2016

Mario A. Pfannstiel

Christoph Rasche
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Service Model Innovation in Hospitals:
Beyond Expert Organizations

Christoph Rasche, Tiziana Margaria, and Barry D. Floyd

Abstract

Service model innovations take on added significance in the hospital sector,

facing disruptive shifts and sweeping changes. While in the past decades hospital

management focused on rationalization, rationing and prioritization efforts from

the viewpoint of expert organizations, the latter are challenged to become patient

centered service organizations. Clinics must go beyond cost dumping and

operational excellence (lean, mean, clean) to be braced for the age of digital

convergence. In this article we sketch-out, why hospitals should also define

service from the patient’s perspective and why smart and client focused hospitals

might get in trouble with safety, security, surveillance and supervision

imperatives, since zero risk sometimes comes at the cost of zero convenience.

Service model innovations serve as means to make both ends meet.
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1 The Next Competitive Battle in Healthcare: The
Innovation Imperative

Hospitals increasingly evolve into economic entities facing severe competition

alongside multiple dimensions. While in the past two decades efficiency and cost

reduction ranked high on the management agenda, hospital leaders increasingly

acknowledge that they cannot shrink to greatness and strategic prosperity (Rasche

and Braun von Reinersdorff 2015, 2016). Moreover, value generation in the

healthcare and hospital sector stems from an outcome and a cost dimension

(Porter 2010). The latter can be measured easily in contrast to the value dimension

which incorporates many issues and provides leeway for interpretation. Costs and

investments underlie a concrete monetary logic and thus serves as the bedrock for

radical red-alert turnaround decisions. Cost dumping, law dumping and tax dump-

ing are crucial management steps when it comes to the short-term achievement of

measurable results in the hospital sector. Statistics illustrate that a vast number of

German hospitals will face bankruptcy in due course, if no fundamental

restructuring takes place (Braun von Reinersdorff and Rasche 2014).

Unfortunately many hospital managers confuse restructuring with myopic cost

slashing and piecemeal efficiency gains through intramural process improvements

or the digitalization of standard operation procedures. In a similar vein, overhead

costs, redundant activities and slack resources are popular targets of hospital

reorganization consultants for the sake of value creation. Adopting an overarching

portfolio perspective, the managerial eagerness for cost savings allows hospitals to

enter the sphere of mergers and acquisitions since many hospital managers sell,

close, or merge value destroying departments or clinics. If turnaround strategies

fail, board members often resort to M & A deals or watch-out for private equity

stakes for the purpose of better results by means of asset exploitation and better

HR-productivity. While competition for lowest costs, highest efficiency, perceived

quality and accelerated processes may lead to ‘lean and mean’ hospitals, many

clinic managers only focus on speeding up the same treadmill. But ‘more of the

same’ or ‘try harder’ imperatives cannot substitute for disruptive business model

innovations (Osterwalder and Pigneur 2011; Hogan et al. 2012; Christensen

et al. 2013; Williamson 2010). These managers reject entrenched healthcare

wisdoms and path dependent routines which may forestall mind boggling

perspectives on how to create value in a truly sustainable way—beyond lean and

mean (see also Porter and Kramer 2011). So let’s envision a hospital scenario that is

not only cost, but also outcome focused, because value creation relates to costs as

well as performance items (Rasche et al. 2010).

The vast bulk of the hospitals perform on the well-known key success factors

which reflect the perspective of healthcare specialists, instead of adopting the

viewpoint of the patient. These professionals feel deeply committed to the key

success factors of their ‘community of interest’ and are thus inclined to treat

patients as cases, rather than as clients or customers to be served. Until now most

of the hospitals are good at expert treatment while neglecting the sphere of patient

centeredness (Hogan et al. 2011). To turn full circle, expert centeredness revolves

2 C. Rasche et al.



around the ‘black box’ of healing, treating, and prescribing from the point of view

of a patient who often lacks critical insight into the complex therapy mix. Most of

the ‘hospital business models’ reflect an inside-out value chain which is hierarchi-

cal as well as specialty focused. Doctors, nurses, support staff, and clinic manage-

ment may perform well as stand-alone experts, but often do not form inter-

professional centers of treatment excellence—let alone service and patient cen-

teredness. To make things worse, a main cause of value destruction lies in hospital

governance systems which honor technical innovations, but do not challenge the

options and opportunities for business model innovations (see also Rasche

et al. 2010). Given IT led revolutions such as virtual service dispatch, telemedicine,

big data and artificial intelligence, combined with inflating patients’ wants and the

demographic shift—altogether defining a new competitive landscape—hospitals

will have to choose between ‘leaner and meaner’, ‘better’, ‘different’, or ‘disrup-

tive’. For sure, the four options are not mutually exclusive but call for different

capability sets (Rasche 2013; Frey and Osborne 2013).

We should plea for a balanced paradigm shift from ‘lean and mean’ to ‘different

or disruptive’, because lessons learned from other industries convey a vivid picture

of rule breaking companies which resist solid benchmarking against the ‘best of

breed’. It is their strategic intent not only to design the products and services of

tomorrow, but to create unique and disruptive business models (M€uller and Rasche
2013; Schmidt 2015). Business examples abound where entrenched players such as

Kodak Eastman or Nokia fell into oblivion because they competed on technologies

and platforms and not on user driven business models to serve market desires. It

goes without saying that hospital business model innovators cannot be compared

with business model innovators from the airline or the Technology, Information,

Media and Electronics (TIME) industries, but this is no excuse for protecting and

buffering the orthodoxies of caregiving and medical treatment. Despite the regula-

tive straightjacket of political healthcare administrations, hospitals are challenged

to rethink the relevance of service innovation as well as the role of experts when

celebrating their skills and experiences. The latter will only unfold their usefulness

within the context of holistic service models. Hospitals as typical expert

organizations (Rasche and Braun von Reinersdorff 2016) are required to watch

out for innovative ways of value creation by means of becoming:

Lean and mean: This option includes all activities related to resource and com-

petence exploitation to avoid idle capacities and unproductive assets. Hospitals

undergo a process of liposuction through fat cutting as a means of last resort. Lean

and mean can only be an ad-hoc ultima ratio option in face of bankruptcy.

Better: Solid mainstream hospitals are eager to become better through

benchmarking, continuous improvement and quality assurance systems, since

undue risks, defects and hampered patient safety cannot be tolerated. “Better”

often means commitment to high safety and commitment to operative excellence.

Service Model Innovation in Hospitals: Beyond Expert Organizations 3



Different: Beyond lean, mean and better, hospitals will have to strive for unique-

ness and sustainable competitive advantages to stand out from the crowd. Hospitals

compete for the brightest talents as well as patients, payers and political spheres of

interest. Outstanding therapies, top-notch equipment, interdisciplinary emergency

departments or empathy and courtesy can be cornerstones of differentiation.

Disruptive: Many hospitals cling to orthodox caregiving service models that are

deeply rooted in an expert dominated hemisphere of preordaining, prescribing and

proceeding. Disruptive means different in a path breaking way when leaving the

established ecosystem. In the case of hospitals, they must seize anticipatorily the

opportunities of cross-over digitalization when getting ‘online’ with multiple

stakeholders for the purpose of real-time big data sharing, knowledge collectiviza-

tion and lateral expert harvesting, and patient centered decision making. Distance

based telemedicine is only one pillar of a healthcare 4.0 concept which bridges the

gap between professionals and patients by means of wearable diagnostic devices,

smartphones and other interlinked micro-devices. Mindful patients progressively

take care of their health to enhance quality of life, assure lifetime employability and

last, but not least, capitalize on own and others’ human capital. Instead of calculat-

ing the losses due to illness one should control for the returns of well managed

health on the individual and the collective level. For this reason hospitals must

redefine their core competencies, their value propositions and the relevant markets

they service to avoid the pitfalls of strategic myopia. Disruptive business models in

healthcare step outside the established ecosystem and define a new one in which

other institutional species will survive (Christensen et al. 2013).

2 Ten Tenets: Overcoming the RRP-Paradigm

Rationing, rationalization and prioritization (RRP) is an operational paradigm

promoting ‘lean and mean’ as well as ‘better’. RRP identifies value based steps

concerning asset utilization and effective resource deployment by means of coordi-

nation, networking and IT employment. Unfortunately, RRP misses on addressing

the innovation imperative since hospitals cannot thrive on operational excellence

forever. Moreover, innovation issues must complement the dominant logic of zero

risk, zero defects and zero standard deviation. Hospitals will not move from ‘zero to

hero’ through clear-cut RRP measures because these measures only help to master

the present. Preempting the future requires hospitals to think and act differently and

disruptively to overcome legacies of age and core rigidities. In the short run RRP

perfectly fits with performance improvement while in the long run transformation

processes might be forestalled (Braun von Reinersdorff and Rasche 2014; Rasche

and Braun von Reinersdorff 2016). Figure 1 pushes the RRP logic towards

innovation by means of ten tenets, which question conventional healthcare

wisdoms.
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Smart hospitals are ambidextrous organizations, able to enter the red ocean arena

of business consolidations as well as the blue ocean arena of business development.

Performing smartly on key success factors means on the one hand professionally

managing the RRP-framework, which is often straightjacketing strategic options

due to economic, political, and legal imperatives. On the other hand, even hospitals

underlying a tight regime of rules, regulations, and restrictions are challenged to

strike the smart four options to either defend their territory (be lean and mean, be

better) or to enter and occupy attractive arenas beyond the core business. Clinic

development implies the exploration of new customers, therapies, services, sales

channels, benefit bundles or technologies by means of business model innovation

and non-trivial strategies.

The innovation imperative challenges the mindset of many expert organizations

underlying rigid formal regulations and mental constraints. Physicians,

accountants, professors or architects are normally intrinsically motivated and

often highly committed to their expert status, which also parallels their reputational

status. Highest salaries, prestigious infrastructures and generously awarded fringe

benefits do not only have a material meaning, but are expressions of social climbing

and hierarchy rank among ambitious professionals (Hänel et al. 2011a, b). While on

the one hand expert organizations can count on their competitive professionals to

pave the way towards high performance organizations, they run on the other hand

the danger of emerging as ‘nerd and freak organizations’. The latter organizations

are internally profession and aspiration focused by resorting to a ‘raising the bar

policy’ (i.e., up or out, grow or go) which can foster alienation from customers,

colleagues, patients, competitors, and market expectations. In this context, declared

innovations rather meet the criteria of inventions since experts are often beset by the

Rationalisation

Rationing Prioritisation

Be
different!

Be
disruptive

Be lean
and mean!

Be
better!

Be
smart

Clinic consolidation
� Cut the fat and grow!
� Sell, close, restructure!
� Merge departments!
� Be efficient/ effective!

Clinic development
� Be agile and creative!
� Seize real options!
� Explore and grow!
� No limits, no constraints!

Limit outcomes to key success factors! Focus on and leverage key value drivers!

Harness the power of automation!

Fig. 1 Beyond the RRP-paradigm. Source: Author’s own illustration (2016)
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‘not invented here’ syndrome. Ideas, concepts or brainstorms must be reflections

and outcomes of the expert’s world to be accepted. Innovative impulse from outside

the closed expert system are often devaluated, ignored or simply shunted aside. This

kind of expert arrogance might hinder hospitals to implement service model

innovations beyond medical treatment and functional nursery jobs.

Service should not only start and end with the patient but incorporate aspects of

internal customer orientation. Think here of supportive medical activities such as

those provided by emergency, anesthesia, radiology or pathology departments that

should be assessed from a service rather than a treatment perspective (Hogan

et al. 2012). Taken together, they define an internal market on which to offer

services and competencies recruited from ‘customer’ disciplines such as cardiol-

ogy, surgery, or urology. Notably managerial, administrative infrastructural

services are required to address safety and security issues in a professional manner,

because a hospital cannot be reduced only to functions of caregiving and medical

treatment. These visible outcomes are the peaks of a service ice rock which is

mostly hidden below the waterline.

In Germany, the hospital landscape witnesses sweeping changes by means of

networked healthcare powerhouses which invest in market opportunities

outreaching the classic clinic approach. Parenthetically, outsiders from the TIME

industries such as Apple, Google, Microsoft, Cisco or Intel enter attractive

healthcare segments such as the quantified-self market space or wireless, 24/7-

healthcare services. What does this mean for the healthcare and hospital sector?

Global ICT firms analyze, define and forecast the healthcare and hospital market in

a different or even disruptive way (see also Taylor et al. 2014; Huber et al. 2015):

First, they consider patients not only as cases, but also customers who want to be

smart, fit and attractive. Beyond healing, prevention, and rehabilitation, generation

Y patients define themselves as well surrounded personalities displaying a lifestyle

of heath and sustainability, which makes them eligible for all kinds of products and

services fitting with well-being and life quality. Wearables, digital health assistants,

and the quantified-self movement fall under the overall category of real time life

tracking in a dawning big data era.

Second, ‘healthstyles’ emerge as the cornerstones of postmodern lifestyles

which lead patients to pay for fitness, vitality, and well-being. Many ICT and

internet giants no longer inspect the health market with respect to mobile

app-solutions, but move the productivity line towards the cusp of disruptive

services and underlying business models. The latter address the trend of mindful-

ness which incorporates the desire for a dedicated life which is under full control of

the individual.

Third, opposite newcomers and disruptive healthcare innovators, municipal

hospitals adopt the role of incumbents suffering from legacies of age, organiza-

tional constraints, and dysfunctional commitments. Proclaimed hospital visions

often morph into piecemeal micro-changes because of political, legal, infrastruc-

tural, or mental constraints. Thus hospitals are ‘healing’ experts whilst ‘freewheel-

ing’ innovation capacities evolve as core competence in healthcare markets. Firms
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like Apple and Google think the unthinkable and design cross-over service models

counting on converging technologies, benefits, expectations, and lifestyles.

Fourth, blurring sectoral demarcation lines give rise to holistic, interfacing, and

networked healthcare solutions that capitalize on many business constellations,

such as hospital-2-patient, hospital-2-customer, hospital-2-payer or patient-2-

patient, amounting to a flurry of unforeseen business opportunities. Real healthcare

worlds converge with virtual big data worlds, since the next competitive battle-

ground will be the one of tracing, profiling, inference, and prediction. Beyond

business intelligence and business analytics, prospective patient treatment increas-

ingly hinges on big data competence in pursuit of ‘customized’ and genetically

focused therapies. The future will evidence if this is either the new domain of

hospitals or for disruptive game changers exploring healthcare markets from

outside.

Fifth, although not yet recognized, healthcare markets are at the verge of

disruption because winds of change evolve into competitive hurricanes when it

comes to cross-over innovations. The often cited Kondratieff cycles of break-

through innovations gain insofar additional momentum as digitalization and

healthcare are not only converging, but pave the way towards new service models

with respect to sports, fitness and vitality. Augmented realities in sports,

EMS-training as well as the myriad of animated tracking apps foreshadow a virtual,

augmented, distance-based, user-driven, personalized, and somehow gamified era

of health-styles.

Sixth, bear in mind that the hospital market is not foredoomed to be a local or

regional one. At the moment a sweeping wave of mergers and acquisitions takes

place in Germany. This process of massive industry consolidation not only pertains

to hospitals, but also to outpatient care, retirement homes, and health insurance

companies. On the one hand, big is beautiful with respect to scale economies and

pooling effects. On the other hand, specialization is also beautiful when it comes to

elective patient customers who are interested in plastic surgery, eye surgery, or

orthopedic interventions. Moreover, diversification and cross-over business devel-

opment is a matter of fact in healthcare. The mantra of integrated and networked

healthcare can be seen as a call for converging sectoral value systems displaying

hub-and-spokes logics. Mega ecosystems of healthcare might evolve in which not

only players and payers play the dominant role, but also many other stakeholders—

having managed care solutions or healthcare franchising in its track.

Seventh, orthodox healthcare interpretations command the patient to be become

a compliant and subservient part of an evidence based treatment and therapy

procedure to be endured without moaning and groaning. Bitter pills are prescribed,

processes are preordained and cases and case-mix indexes have to be controlled for

within the diagnostic related grouping (DRG) paradigm. But convenience and

courtesy as well as touch and feel aspects should not be sniffed at or discarded,

since they emerge as key success factors from the patient’s point of view. Sweeping

demographic changes towards geriatric societies and healthcare involved silver

agers let us think of ‘slow care’ and process deceleration. High-speed and fast

track interventions appropriate to the age span of 18–25 years may fail when
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dogmatically applied to the causes and symptoms of poly-morbidity. Age-related

chronic diseases require holistic care-giving and service models transcending the

old mechanistic Plan-Do-Check-Act (PDCA) cycle which is still underlying many

therapy concepts.

Eighth, when McKinsey coined the ‘war for talent’ slogan many hospitals were

prospering in well-established comfort zones of over-supply and abundant human

resources. At the moment the pendulum is swinging in the other direction, because

hospitals are fully committed to employer branding, employee marketing, demo-

graphic management, and talent search. Not only finding and binding high

potentials seems to be a problem, but also the management of demographic changes

with respect to the established workforce is an energy absorbing process of labor

redefinition. Many hospital positions will have to be readjusted in a tripartite way:

Patients and personnel are aging rapidly, calling for redesigned HR models to be

braced for the challenges of tomorrow. Additionally, feminization of the medical

profession calls for more normal and bearable HR management in hospitals and

care professions, and minorities become more prominent both on the caregiver side

(doctors and nurses and elderly care from Eastern Europe) and on the patient side

(migrants, minorities, international and interracial mix in the population).

Ninth, complexity, multi-tasking and condensed processes let hospitals involve

into high performance organizations which have to cope professionally with multi-

ple constraints: legal, economic, technological, cultural, procedural, organizational,

strategic and so forth. Striking the right balance between these bottlenecks is

anything but trivial, because top healthcare executives must excel in leadership

services instead of clinging to a mainstream managerial logic as taught in many

healthcare MBA courses. Expert organizations such as hospitals often display the

features of high reliability and integrity organizations because safety, security, risk,

and quality issues are paramount to survival and institutional legitimacy. Many

experts lack professional status from a patient’s point of view, because real

professionals always anticipate the deficits and skill gaps of the patient to assure

a high degree of compliance. Opposite ‘functional’ expert professionals are dedi-

cated to the patient’s sphere of thinking and acting, whereby compensating for all

hindrances of desired outcomes.

Tenth, the rationing, rationalization and prioritization mantra challenges

established comfort zones because the policy and public impose an unforgiving

‘value for money’ doctrine on hospitals. In face of restricted resources hospitals are

inclined to ration their services, to leverage their assets and to focus on top decision

categories which have a strong bearing on medical and economic outcomes. The

RRP-paradigm reflects economic realities because of raising expectations, explod-

ing therapy costs, an aging population, and a huge influx of uninsured immigrants

who want to take full advantage of advanced healthcare systems in the first world.

Third world tsunamis can no longer be effectively buffered and fenced off by means

of border control regimes, since the Schengen treaty outlived its usefulness. To put

it into a nutshell, innovation must go beyond the effective resource exploitation in

order to sufficiently meet inflating expectations. It is about the exploration of

competences, services and business models to leapfrog the RRP-logic. Replacing
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current RRP management thinking is an important issue to address in order to fix

current healthcare problems.

The healthcare and hospital industry is strongly regulated and ‘suffers’ from

political interference, over-administration, and institutional burdens. Referring to

Porter’s five forces logic and the underlying industrial organization paradigm, many

hospital managers act as law abiding rule takers in a rather clerk-like manner. But

competitive forces and the regulation framework are at the verge of transition.

Disruptive or at least differentiating business models and modernized governance

regimes question the dominant hospital and healthcare logic of safeguarding equi-

librium stasis through a shortsighted range of piecemeal market adaptations. Expert

organizations, although committing to excellence, often miss on transformational

excellence and strategic resilience because functional specialists tend to resist any

change that might endanger their core domains. Paradoxically, many expert

organizations such as consultancies proclaim innovations and mental shifts, but

are themselves only inclined to ‘welcome’ innovation as long as fits with their

weltanschauung or mental gravitation model. Likewise, healthcare pundits com-

mand high-tech utilization such as Da Vinci devices, whilst resorting to

pre-industrial craftsmanship instead of employing integrated and patient-centered

value chain management. Encapsulated innovations are mostly constrained to

functional areas. For this reason the remainder of this chapter addresses the pitfalls

and fallacies of expert organizations in healthcare and foreshadows viable avenues

of hospital transformation to challenge the status quo.

3 Overcoming the Pitfalls of Expert Organizations

3.1 Determinants of Expert Organizations

In the past decade professional expert organizations sprang into prominence

because competence based services contributed significantly to high value genera-

tion. These organizations competed solely on the outcomes of their professionals,

who can command the highest salaries due the scarcity and the uniqueness of their

talents and competencies. While expert organizations primarily competed on

competencies, sophisticated procedures and complex outcomes, they were vulner-

able to opaque assessments and interpretations. Competing on outcomes—as often

proclaimed in healthcare—does not always correspond with service competition.

While outcomes reflect the inside-out viewpoint of experts, services incorporate an

outside-in viewpoint of the patient, client, user, or buyer. Lacking patient empa-

thy—irrespective of highest quality of outcomes—is a main cause of perceived

dissatisfaction (Rasche and Braun von Reinersdorff 2016).

Proceeding with Porter’s value logic relating outcomes to costs we should like to

augment this train of thought by means of holistic problem solving. Experts are

obliged to comply with therapy gold standards for liability reasons. By the way, an

experts’ job satisfaction hinges on the accumulated respect and reputation within

their professional society. Intrinsic motivation and a zest for performance and
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perfection culminate in a meritocratic system of belief which disparages mediocre

performance and honors ‘progression of profession’. Up or out careers as well as

peer reviews and performance measurement are widespread to protect the unique-

ness of expert status. Job markets for experts are characterized by high entry

barriers; elite consultancies such as McKinsey burst with the enormous rejection

quota of applicants assuring that its recruited talent stands out from the crowd.

In Germany, many ambitious youngsters are often programmed to become

medical consultants since excellent exams results trigger a self-fulfilling prophecy.

Being eligible to access highly prestigious professional markets such as medicine

creates a distorted selection process in which top scores at high school substitute for

passion, compassion, commitment, and competence. For this reason, it is useful to

differentiate between high potentials and right potentials, since formal

qualifications often do not account for social intelligence, empathy, and on the

job performance. Expert organizations, such as research driven university hospitals,

often acclaim nerd competencies because scientific careers follow publish or perish

trajectories and prestigious invited conference presentations. Career paths are thus a

function of specialization and focused knowledge application rather than built

along the ability to take care of integrated healthcare solutions.

Hospitals and healthcare institutions do not lack competition, but cooperation

among experts. Egotistic and sometimes autistic organizational behavior in expert

organizations can be traced to the cat herding phenomenon which alludes to the fact

that many experts resist coordination, steering, and interfacing (Hogan et al. 2012).

Many experts think of functions, specialties, and disciplines instead of clients,

processes and over-arching problem solutions. Many healthcare problems are not

solved but fixed, because they pinned down to the closed shop mind-set of expert A,

B or C when coming up with dissected stand-alone procedures. The latter

approaches reflect the hemisphere of the expert, while processes should be patient

centered and problem driven. All too often procedures, tools or employed

technologies are not the means, but the ends of expert driven healthcare. Incentive

and compensation systems favor technologies instead of customized patient

therapies. Referring to institutional economics, experts tend to capitalize on infor-

mation asymmetries and selfish behavior, opportunistically. Altruistic helping and

healing motives are spoiled with hidden agendas to add value to the expert instead

of contributing to patient value. The latter is achieved by means of cooperation,

communication, coordination, clearing, consensus, controlling, and compliance.

Many expert organizations are weakly performing on these key success factors

(Hogan et al. 2012).

3.2 Being Braced for the Digital Era: Establishing the 6-S-
Concept in Hospitals

Right now hospitals are facing multiple challenges which can be predominantly

inferred from turbulent, volatile, and unforgiving competitive forces such as hyper-

competition and a flurry of risks to be handled in a professional manner.
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Prospectively, hospitals will have to cope with financial, medical, political, legal,

societal or technological shifts exposing them to uncomfortable risk positions. The

latter shall be addressed by the 6-S-Concept, not to be confused with the well-

known 7-S-paradigm of former McKinsey consultants Peters and Waterman

(1982). Risks entering the clinic arena call for corresponding management

approaches that enable organizations to control for them proactively. The 6-S-

concept is designed on the premise that security, safety, surveillance, supervision,

smartness, and service issues lie at the heart of operational risk management. It goes

without saying that the vision of zero risk hospitals will not be accomplished since

monitoring and control costs would explode. Zero risk comes at the cost of hysteria

effects, decelerated processes, and a culture of mistrust. We defend the point of

view that professional risk-adjustments focus on the curve-linear relation between

improved risk positions and enforcement efforts. Paradoxically a zest for zero

tolerance, zero defects and zero risks may even hamper the aspired overall risk

status due to lost innovation opportunities, since every outlier or maverick phenom-

enon resembles a deviation from enforced best practice regimes. Progress,

innovation, change, and serendipity as well as creative momentum hinge on

freedom of choice conflicting with ‘zero everything clinics’ approach. Myopic

risk shrinking fails at the strategic rather than the operational level because industry

foresight suffers. To some extent we must acknowledge a trade-off between

juxtaposing risk categories to be balanced. The 6-S concept strikes a balance

between them (Fig. 2).

Security: This key requirement connotes that hospitals resemble high risk areas of

service dispatch which are exposed to violence, attacks, and terrorism. As weak

targets, they are not only vulnerable to physical assaults but may also suffer from

cybercrime. Security issues address the ‘criminal minds’ in the hospital sphere

unfolding their negative energy in neuralgic contexts that should be safeguarded

from any offensive or destructive behavior. For this reason security based service

models will take on added significance in the hospital sector. Emergency

departments, for instance, absorb a flurry of critical incidents, thus calling for

dedicated security architectures to fence off spontaneous violence on the one

hand and intended assaults on the other hand. Security can be enforced by means

of employed technologies (i.e., access cards, cameras, face recognition) and staff

induced interventions. We defend the standpoint that hardware, software,

brainware, and peopleware should undergo a joint and coordinated security stress

test to make sure that the overall system meets security requirements. Robust and

agile hospital architectures which incorporate human capital, structures, systems,

processes, and technologies should not emerge as an evolutionary process of trial

and error learning, but call for a tight clinic governance and compliance regime.

The latter defines the guiding principles of corporate security policies and ensuing

codes of conduct when it comes to concrete security steps.

Safety: While security issues are closely linked with prevention and handling of

human related misbehavior, safety means compliance with provisions, standards,
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and prescribed codes of conduct to assure expected fulfillment of desired outcomes.

Products, processes and people may fulfill security requirements but they can

nevertheless underperform on safety aspects. Safety is not a matter of criminal

minds but a matter of professionalism and conformance to rules and regimes which

are established for the sake of harm avoidance and patient inconvenience. Holistic

quality management, critical incident reporting systems and hygienic training

efforts intend to protect healthcare involved professionals and patients, since

infections are all-pervading and many errors of diagnosis and treatment happen

due to unawareness, over-routine, lacking commitment or self-complacency.

Technologies, therapies and treatments must be safe, but the degree of safety is a

function of professionals in charge of conducting processes. Big data applications

in the healthcare and hospital sector also challenge entrenched safety and security

wisdoms, since deep access to fine granular patient data displays opportunities and

risks. The flipside of better, faster, and cheaper patient treatment due to data

profiling and prediction can be seen in possible IT breakdowns, software and

systems fragility or uncontrolled data leakages.

Surveillance: It goes without saying that restrictive command and control regimes

relying on observing, spying, and inspecting paradoxically can aggravate the

achieved risk status because clinic professionals are intimidated, thus may abstain

from deciding and acting due to fear of sanctions or legal suits. Professional

organizations such as hospitals cannot control for everything but can enable and

empower people to mobilize resources, overcome bottlenecks, and handle outlying

incidents with agile decision making processes. Surveillance as a service differs

from the aforementioned command and control regimes because advanced technol-

ogy employment such as face and noise recognition devices, therapy monitoring or

Fig. 2 Digital healthcare imperatives. Source: Author’s own illustration (2016)
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ED observation systems provide professionals with relevant information to antici-

pate risky constellations by means of pattern recognition. Smart surveillance

systems must be convenient and comfortable, because professionals and patients

should not endure an ‘under armor’ atmosphere. Attitudes towards public infra-

structure surveillance have dramatically changed since obvious and perceived

security and safety are longer seen as a harm, but as a service.

Supervision: Opposite to surveillance systems, supervising activities often resist

automation and computerization. Efficient and effective supervision hinges on

serendipity, acumen, and experience based pattern recognition. Master

professionals and hospital executives show a high degree of mindfulness when

supporting and coaching each other. Apparent skill gaps can be filled and problems

be fixed flexibly in the case of mutual supervision. The latter is not only a domain of

hierarchy and formal power status, but also a productive outcome of practiced inter-

professionalism. Supervision means support and service rather than mistrust or

detection of malpractices. Mutual mindfulness leads to a different interpretation of

supervision—one which prefers coaching to control by means of either technology

or human interference.

Smartness: How to bridge security, safety and surveillance requirements with a

strong desire for smart hospitals conveying a feeling of comfort, convenience and

competence? Smart hospitals are patient centered (and not only professional

driven), they employ contemporary information technologies on behalf of patients

and physicians and try to emulate the hoteling business model. Severely injured

patients are first and foremost interested in excellent outcome delivery that is a

category of its own and not to be meshed-up with service gimmicks and gadgets

(i.e., free high speed wlan). Smart hospital systems should not be reduced to digital

convenience store services, but represent a kernel of interconnected, user-driven,

and self-explaining designs that overcome monolithic legacy solutions or over-

complex systems of systems architectures. In a broader sense, smartness amounts to

clever resource utilization since scarce assets must be deployed according to their

highest benefit. Smart hospital management is a matter of ‘tech and touch’ to

convince professionals and patients that technology employment is anything but

inhumane or competence debasing. Thanks to virtualization options, hub and

spokes solutions, internet of things and shared services, hospitals may become

smart and clever while not compromising on courtesy, empathy, and patient

centeredness. The latter items can only be addressed when standard operation

procedures and daily routines are smartly handled. This means a relief to the

humans, because scarce competencies are no longer occupied by tasks and jobs

eligible for computerization.

Service: Smart hospitals excel in service centeredness. Smart technologies are a

means to the end for desired outcomes, patient satisfaction, and a high therapy

impact. A precondition for an external service focus is internal and inter-

professional appreciation of complementary and supporting units. Integrated and
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cross-sectional workflows resemble the masterpiece of shared competencies,

activities, technologies and mindsets by means of coordination, cooperation and

communication. For this reason, secondary and tertiary support activities should not

be degraded to cost centers, but instead regarded as pre-conditional services within

an integrated value system. Service and smartness are those critical factors to

success which obviously mirror perceived expectations. While to some extent

security, safety, surveillance, and supervision issues—although closely linked to

aspired overall risk reduction—can cause ‘psychological pain’ to the patient, smart

processes and convenient services make them easier to endure. Product, service,

and business model design should also envision the users’ aspiration level, since

experts see patients’ problems through a professional lens not always incorporating

the viewpoint of ‘therapy amateurs’. Healthcare and hospital marketing prioritizes

service and smartness to make sure that patients get what they want. Trust based

healthcare service endemically resist direct quality and outcome assessment. For

this reason a smart service and infrastructure appearance resembles a proxy mea-

sure for deeply ingrained security, safety, surveillance, and supervision

requirements.

The overall model acknowledges that on one hand security, safety, surveillance

and supervision issues may thwart personal freedom due to perceived

infringements, but on the other hand smartness and service can alleviate those

negative necessities towards an excellent risk status. The latter is a final lead

performance indicator for high risk organizations commanding themselves to

commit to zero tolerance policies.

4 Smart Service Organizations in Healthcare

4.1 Applying SMART to Hospitals

Hospitals are anything but smart service organizations because experts and

professionals are inclined to let patients emerge as evidence based cases rather

than treat them as clients or customers. Smart service organizations as hospitals are

expected to be are often high risk organizations with respect to the 6-S-model: the

legal and moral system is unforgiving when it comes to avoidable patient damage

due to malpractice, law infringement or SOP deviation. Thus smartness cannot

substitute for those critical factors. Nevertheless, expert status and professionalism

alone are only necessary but insufficient factors of overall clinic success. The

acronym SMART stands for specific, measurable, attainable, realistic and time

focused, to denote that organizational objectives will only contribute to sustainable

competitive advantages if they pass this combined test (see also Rasche and Braun

von Reinersdorff 2013).

Smart hospital services must be specific for the purpose of desired outcomes and

impacts on patients’ perceived well-being. Individualized therapies aim at targeting

personal traits and genetic expressions instead of recurring to shot gun approaches.
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Telemedicine and digital assistants give rise to the vision of personalized healthcare

due to real time information access. Big data technologies employing the PPTT

logic (tracing, tracking, profiling and prognosis) represent the kernel of medical

micro data analysis. The latter provide professionals and patients to take advantage

of specific rather generic information about health, fitness and vitality.

Hospitals are paid for achievement of key performance indicators such as

quality, outcome or patient satisfaction, being subject to measurement problems

because of complexity of healthcare services. Medical progress and compliance

issues are highly dependent on reliable, valid and objective metrics to indicate

fulfillment level. Until now, privileged data access was deemed to be an expert

prerogative. Today and tomorrow the quantified-self movement enables and

empowers patients to measure their own health and well-being. The growing

lifestyle of health and sustainability (LOHAS) is propelled by a zest for metrics

and measures about life status of mindful target groups. They are committed to

benefit bundles which serve the goal of a mindful, valuable, and appreciable life.

Patients comply with attainable therapy objectives which should not be out of

reach. So called stretch goals do not fit with present resource endowments but are

intended to raise the bar for continuous improvements. Patients are forced to go to

moderate pains to accumulate the required skills for therapy success. Fitness,

mental, or cardio apps—underlying ‘gamified health’—are the bedrock of attain-

able goals which must be somehow motivating and challenging. The phenomenon

of digital natives can be measurably characterized by a dashboard of goals to be

checked by means of interconnected devices.

While unrealistic goals are demotivating, realistic goals may challenge

entrenched routines and health habits. Digitally assisted therapies and sports

programs must rely on solid individual data to define skill and status adjusted

objectives. Wearables and implantables are those digital devices that produce

real-time data for advanced algorithms, with which to decide and re-calibrate

goals. Constant goal recalibration is constitutional to fine-tuned disease manage-

ment and professional training. Sport 4.0 applies the PDCA-logic to fitness and

training when it comes to online-monitoring of master athletes. Trainers and

athletes can take great advantage of big data access because evidence based high

performance coaching complements experience and intuition-driven rules of

thumb. Evidence and experience approaches should encompass a balanced mix

instead of competing against each other.

According to the SMART approach goals must fit into a timeframe to be pursued

efficiently step by step. Abstract long-term goals often lack concreteness resulting

in poor results. Moreover, they are simply shunted aside or miss on efficient and

effective achievement, because means end relations fall prey to causal ambiguity.

Digital dashboard management systems follow the logic of objective cascading

breaking: rather generic master visions are broken down to milestones and ensuing

activities which can be optimally scheduled with respect to individual resources,

responsibilities, and deadlines. Advanced ERP systems feeding balanced

scorecards and the like resemble not only decision support systems but also

effective monitoring tools to get visions translated into action. But health-aware
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natives may not wish to be ERP-ed in their behavior calling for a ‘balanced’ big

data approach that does not incorporate a ‘big brother’ logic.

The mantra of user driven and agile design in software engineering is a plea for

more smartness and more service. Applied to the orthodox business model of

hospitals this implies that they should harness digitalization as a means to transform

themselves into smart service organizations. It goes without saying that this disrup-

tive change—although technologically induced—is first and foremost a matter of

soft facts such as culture, people and path dependencies.

4.2 Roadmap for Smart Service Organizations

Smart service organizations represent the culmination point of institutional evolu-

tion towards high performance organizations. In contrast to many other organiza-

tional formats, smart service organizations bridge the professional’s point of view

with the perspective of the user, client or patient. The latter are parts of an

ecosystem to be handled with care due to different spheres of interest, power, and

expectations. We scrutinize five organizational formats widespread in the

healthcare and hospital sector and conclude with an outlook on the not yet fully

implemented smart service organization (see also Rasche and Braun von

Reinersdorff 2011; Rasche et al. 2012).

High reliability organizations place emphasis on compliance with rules and

standards. These machine-like service organizations capitalize on economies of

scale and routine execution according to best practices. They must guarantee

achievement of pre-defined outcomes, similar to airlines that perform on punctual-

ity, safety, price, service, and destination coverage. Many baseline hospitals focus

on deviation and gap control by means of monitoring, supervision, and surveillance.

But reliability is just a call for duty, not for excellence of exceptional performance,

since consumers are conditioned to expect fulfillment of promised outcomes.

Expert organizations differ from the aforementioned category through the deliv-

ered services, outcomes, and employed human capital. In contrast to security firms

which must be reliable, expert organizations resort to highly specialized

competencies in terms of idiosyncratic learning trajectories. The latter can be traced

to an academic and on the job skill development process that culminates in an

experienced senior status, as can be observed in accounting firms, law factories,

partnerships, hospitals or universities. Experts accumulate a portfolio of formal and

tacit qualifications which empower them to solve specific problems painstakingly

and creatively. Unfortunately, experts of these organizations emerge as nerds or

freaks such as top scientists in healthcare—preferring problem solving to patient

satisfaction. Patients simply expect hospital to be reliable.

Professional organizations exploit deeply rooted expertise but do not want to be

classified as expert organizations because professionalism embodies client or

customer focused expertise to create value on behalf of the user Medical

professionals altruistically proclaim to follow the clear-cut order “Patients first,

hospital second, and staff third!” to denote that they are ‘driven’ by a superior ethic
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or morale. These values include respect for needy patients, humbleness, and a

commitment to procedural justice. Although many professional organizations are

client, case, patient or outcome focused, they are not impact centered. Patients are

often patronized in a truly empathetic and convenient way, but they are not

involved as co-value creators into the therapy value chain. Modern compliance

acknowledges that high performance is not only a matter of professionalism, but a

matter of social ecosystem management. Success of disease management programs

is highly dependent on the symbiosis of professionals and patients.

High performance organizations stress impact, not aseptic outcome. Evidence

based outcomes reflect the science driven hemisphere of the professional while the

(perceived) impact resembles the hemisphere of the amateur. In some fortunate

instances the latter achieves professional status, if they are given the opportunity to

master the problem on their own. High performance organizations discretely

replace themselves because self-empowered patients are no longer dependent on

them. High performance organizations are competence development and teaching

engines since they endow their clients with a professional skill set to renounce any

patronizing support. All too often patients are deskilled by classic full-service

support including surgery and rehabilitation while not providing them with a

progressive prevention toolkit. To put it in a nutshell, high performance

organizations do not celebrate their own professionals and competencies, but are

willing to imbue their clients with professionalism by means of learning, training,

coaching, and educating.

Smart service organizations offer an ideal mix of the discussed organizational

modes when striking an optimal balance between the ambitions of experts,

professionals, clients, and other involved stakeholders, bearing in mind that high

performance is a matter of viewpoint and perception.

We concede that the portrayed service organizations are simplified stereotypes,

not mutually exclusive, and may be observable as subtypes in one overarching

service holding. Smart service organizations are still in the infancy and incorporate

many real options for business model transformation. It is safe to say that healthcare

organizations must be smart to attract smart professionals (and patients), since they

contribute to the vast proportion of value creation.

5 Conclusion

Service model innovation transcends the myopic end user logic because it is about

value creating organizational formats, and not only about service delivery

according to pre-defined performance criteria. We sketched the dimensions of

strategic service positioning, ranging from being efficient and lean to being differ-

ent and disruptive. We made the point that to overcome resource bottlenecks

innovative hospital management cannot be reduced to the rationing, rationalization

and prioritization (RRP) paradigm. Certainly an RRP kind of constraint manage-

ment may contribute to short-term and mid-term success improvements on the

operational level, but one should consider that operational excellence cannot
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compensate for a lack of inspiration, innovation, and disruptive energy. Many

expert organizations show classic signs of age since they excel in standard opera-

tion procedures and best practices while all too often denying the fact that comply-

ing with rules, standards, and mainstream requirements is anything but smart or

path-breaking. Thus we described the paradigm of smart service organizations, with

the ensuing 6-S-model to delineate the cornerstones of a digital era hexagon

comprising security, safety, surveillance, supervision, service and smartness as

key success factors. Smartness resonates with the progressive attitude towards

service design displayed by smart service organizations. We coined this term to

challenge four types of widespread organizations in the service sector that have not

yet outlived its usefulness in general, but provoke criticism concerning their

premises and genetic code. High reliability organizations, expert organizations,

professional organizations, and high-performance organizations follow an evolu-

tionary logic. In face of the all-pervading debate over the disruptive effects of

digitalization on industries and service sectors alike, hospitals can no longer evade

the TIME induced imperatives. Converging telecommunication, information,

media, and even entertainment applications may have a great bearing on business

model innovation in healthcare.

Digital natives and social media users are the ingredients and participants of the

big data community welcoming smart healthcare solutions to overcome the legacies

and core rigidities of ‘paper and pencil’ clinics. For the time being, we are deeply

concerned about the preponderance of healthcare administration in face of an era of

disruptive business transformation that calls for new management, leadership and

entrepreneurial competences.
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Strategies with Service Business Model
Innovation

Lesley A. Clack

Abstract

Due to the complex and fragmented nature of health care, innovative business

models are needed to increase efficiency and improve quality of care. There are a

vast array of barriers to innovation in health care. An understanding of the

elements of a good business model design is essential to overcoming those

barriers in order to implement innovative business models in healthcare. Using

an innovative business model can help organizations gain competitive advan-

tage. Knowledge of the driving factors in competition and how to build and

sustain competitive advantage in health care is vital. With the understanding of

the elements of a good business model design and the strategies essential to

business model innovation, organizations can then understand how to integrate a

business model with strategy to protect competitive advantage.

1 Business Model Design

Service business model innovation is essential for hospitals and other healthcare

organizations to create and form a new healthcare market and to achieve competi-

tive advantage. Most service business model innovations focus on sources and

components of value creation. It is important for managers to know how to use

service business models and how to achieve service business model innovation.

After reading this chapter, you will be able to:

• Understand the elements of a good business model design.

• Describe approaches for creating innovative business models.

• Understand innovative ways to create value for customers.
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• Identify barriers to innovation in health care.

• Describe strategies essential to business model innovation.

• Describe how to integrate a business model with strategy to protect competitive

advantage.

The term business model is used to describe an organization’s “unique value

proposition, how the firm uses its sustainable competitive advantage to perform

better than its rivals over time, and whether, as well as how, the firm can make

money now and in the future” (Morris et al. 2006). In simpler terms, “a business

model consists of what a business does and how it makes money doing those

things” (Ranck et al. 2007).

A good service business model consists of two critical components (Fig. 1):

• Value proposition, which consists of the target market, services offered, and the

revenue mechanism.

• Operating model, which consists of the value chain, position of the organization,

and the competitive strategy (Lindgardt et al. 2009).

Within these two essential components, the core elements of a business model

are (Chesbrough 2007; Lindgardt et al. 2009):

Within the Value Proposition

1. Articulate the value created for users. Organizations do this through the unique

services offered.

2. Identify the target market. Target customers are those who pay for value.

3. State the revenue generation mechanism. The revenue generation mechanism

refers to the means by which organizations make money.

Within the Operating Model

1. Define the value chain structure. The value chain structure refers to how

organizations arrange activities and resources to create value.

Fig. 1 Components and

elements of a business model
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2. Specify the position of the organization within the value network. The position

refers to the ways in which the organization and customers interact, and the

networks of relationships the organization forms to maximize value.

3. Articulate the competitive strategy. Describe how the organization will differ-

entiate themselves from the competition (Chesbrough 2007).

2 Business Model Innovation

Innovation is defined as “the intentional introduction and application within a role,

group or organization of ideas, processes, products or procedures, new to the

relevant unit of adoption, designed to significantly benefit the individual, the

group, the organization or the wider society” (West 1990). Innovation is the key

to improved access, earlier diagnosis and treatment, and better outcomes (Plsek

2014).

Business model innovation is about “delivering existing products that are pro-

duced by existing technologies to existing markets” (Girotra and Netessine 2014).

Or simply, “doing something differently to generate significantly more value”

(Beckham 2015).

There are two principal dimensions of healthcare innovation: environmental and

operational. The operational dimension involves improvement of clinical

outcomes, efficiency, effectiveness, provider shortages, patient satisfaction, patient

safety, profitability, improved quality, and cost containment. The environmental

dimension involves physician acceptance, organizational culture, regulatory accep-

tance, partnerships, and collaborations (Omachonu and Einspruch 2010).

Utilizing innovative models in healthcare can be beneficial in balancing quality

and cost containment. Innovation is critical to survival (Omachonu and Einspruch

2010). Innovation in healthcare is more difficult than in other industries, mostly

because of the unique nature of the business, and the complexity involving legal and

regulatory matters (Meyers 2014). Health care is ailing and in need of help, and

such problems beg for innovative solutions in every aspect of health care, including

its delivery to consumers, its technology, and its business models (Herzlinger

2006).

Historically, innovation required organizations to invest in expensive technol-

ogy, and research and development. Today, costs are too exorbitant for that to be a

viable option. Innovation must start with the business model (Chesbrough 2007).

Thus, organizations must rely on their own employees for new innovative ideas

(Grajewski 2016).

A New Method for Innovating Business Models (de Jong and van Dijk 2015)

1. Identify the Dominant Business Model in the Industry

2. Separate the Most Important Belief into Supporting Ideas

3. Turn a Supporting Idea into a New Approach

4. Test Your New Approach

5. Transform the New Approach into the Industry’s New Business Model
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Identify the Dominant Business Model. Determine the main belief in the indus-

try regarding how to create value.

Separate the Most Important Belief into Supporting Ideas. Examine the under-

lying beliefs regarding customer needs and interactions, technology, regulation,

business economics, and ways of operating in the industry.

Turn a Supporting Idea into a New Approach. Articulate a new proposition that

is radically different from the current approaches used in the industry.

Test Your New Approach. Use an approach that has already been proven

successful in another industry.

Transform the New Approach into the Industry’s New Business Model. Transi-

tion from the existing business model to the new approach, and evaluate how the

new approach creates value (de Jong and van Dijk 2015).

2.1 Additional Avenues for Innovation

Customer Relationships. Businesses have always placed significant value on cus-

tomer loyalty. But, technology has made pursuing customer loyalty more complex.

Instead, organizations should focus on empowerment of customers. Customers now

have access to all of the information needed to make sound decisions (de Jong and

van Dijk 2015).

Activities and Resources. A common belief in the industry is that improving

efficiency is the best way to increase profits. In a rapidly changing healthcare

market, this may not be a viable option. Using technology to enhance performance

has proven to be a smarter alternative (de Jong and van Dijk 2015).

3 Service Business Model Innovation

“Service innovations seek to improve or transform an offering for an entire service

or pathway of care for a specific group of patients” (Bevan 2013).

Service innovation involves new services using new methods and technologies.

Service innovations are higher risk than process innovations because they are

more complex (Bevan 2013). Service innovation in healthcare is complicated

by staff shortages, technology, patient characteristics, and the size of the organiza-

tion (Changkaew et al. 2012). Health service innovation is more difficult than

innovation in other service industries due to the complexities involved, such as

regulatory, financial, social, clinical, and ethical risks (Changkaew et al. 2012).

Service innovation in healthcare is often motivated by new market opportunities or

new technology (Banaszak-Hall et al. 1996).

Service innovations in healthcare can be categorized as embodied or

disembodied innovations. Embodied innovations are tangible, such as medical

devices and pharmaceutical products. Disembodied innovations are intangible

and constructed from new knowledge, such as advanced surgical techniques and

new care protocols. Disembodied innovations includes innovations in healthcare

processes, operations, and healthcare organizations (Bower 2003).
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4 Creating Value

“Value is the customer defined difference between the tangible and intangible

benefits of a particular product offering less, or divided by, the tangible and

intangible costs” (Meyers 2014). In other words, in healthcare value can be defined

as “better outcomes for each dollar spent” (Castano 2014). Organizations are

constantly seeking to produce services that customers value (Walston 2014).

4.1 Decision Making in the Value Chain

Organizations are often able to improve decision making in the value chain by

changing the individuals who are responsible for making decisions. A few things

organizations can do:

1. Assign an individual who possesses the knowledge necessary to make good

decisions. Empower employees by giving them the information they need to

make a well-informed decision.

2. Decision risk should lie with individuals that can best manage the consequences.

If no party has more information than any other, shift the risk of decision making

to the party best able to handle the risk.

3. Choose the appropriate decision maker. Decision makers should be those in the

chain with the most to gain (Girotra and Netessine 2014).

Another significant factor is in examining why key decision makers make the

choices that they do. Business model innovation often stems from adjusting the

motivations of key decision makers. There are three ways that this can be done:

1. Modify the revenue stream. The revenue stream should align to the interests of

the stakeholders of the decision.

2. Coordinate the timeline. If your organization relies on outsourcing, ensure that

schedules are coordinated to create long-term value.

3. Incorporate incentives. Use an agreed upon incentive to maximize the desired

outcome (Girotra and Netessine 2014).

5 Barriers to Innovation

To move forward in terms of innovation, organizations must confront the following

barriers:

Lack of employee engagement due to already high workloads. Organizations can

overcome this by establishing a protective environment, creating teams of

innovators, and allocating work time for innovating thinking (Grajewski 2016).
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Varying ideas about what is considered innovation. Misconceptions can occur

when organizations use engineers, technical experts, or other non-clinicians for

innovation. Organizations should utilize individuals that are actually doing the

work to come up with new innovative ideas (Grajewski 2016).

Oversight of regulations. Regulations can make innovation a time-consuming

process. Organizations can reduce the barrier placed by regulations by discuss-

ing and brainstorming with other providers to determine what works (Grajewski

2016).

Business Model Value Analysis. Organizations may have difficulty determining

the exact value of an innovation. Instead, organizations should focus on whether

there is a market for the service, and the cost involved in providing the service

(Grajewski 2016).

Outdated technology. Outdated technology inhibits innovation. Organizations

should utilize the latest technology to optimize innovation (Grajewski 2016).

Varying support and shortage of continuous investment. For innovation to work,

all stakeholders must get behind it (Pennic 2015).

6 Strategies for Innovation

In order to thrive, one of the driving factors for innovation in an organization should

be physicians as leaders. Physicians must have an entrepreneurial mindset with a

goal of creating value for patients through the use of innovation (Meyers 2014).

“Physician leaders need to embrace innovation and entrepreneurship as the major

tool to drive change in the health care system” (Meyers 2014).

Sustainability is another driving force of innovation. Sustainability in healthcare

involves a tremendous amount of organizational and technological innovations

that yield significant returns. Striving towards innovation is changing the competi-

tive landscape by forcing organizations to change the way they think about

technologies, processes, and business models. By making sustainability a priority,

organizations can gain competitive advantage (Nidumolu et al. 2009).

According to Herzlinger (2006), there are Six Forces that drive innovation in

health care (Fig. 2):

1. Players. The individuals in the health care system that can improve an

innovation’s chance of success.

2. Funding. The methods used for revenue generation.

3. Policy. Industry regulations that drive innovation.

4. Technology. The foundation for innovations that can make health care delivery

more efficient and effective.

5. Customers. The individuals that consume health care services.

6. Accountability. The responsibility for innovations being safe and effective

(Herzlinger 2006).
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Being innovative requires cultural and behavioral changes. Several

Opportunities exist to create a Culture of Healthcare Innovation (Pennic 2015):

1. Give employees the opportunity to experiment. Encourage employees to spend

time developing innovations.

2. Support innovation, rather than inhibiting it. Management should review and

direct innovation activity to ensure it is pursued correctly and focused on the

right goals.

3. Gain buy-in from stakeholders. The largest reason for failure is a lack of

resources. Organizations should involve stakeholders in innovation from the

beginning.

4. Apply lessons from other industries. Organizations should learn from

innovations in other industries in order to be able to innovate faster.

5. Leaders should establish high expectations. The entire organization must be

engaged from top to the bottom, starting with leadership (Pennic 2015).

7 Integration of Business Model with Strategy to Protect
Competitive Advantage

Competitive advantage involves an organization developing a distinct characteris-

tic that cannot be easily imitated by competitors (Ginter et al. 2013). “The ability to

innovate is considered a major competitive advantage in organizations, enhancing

their effectiveness, efficiency, and thus their potential for long term sustainability”

Fig. 2 Six forces that drive

innovation in healthcare
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(Barnett et al. 2011). A strategic goal of the organization should be to achieve and

maintain competitive advantage (Ginter et al. 2013).

An organization can use their core values to gain competitive advantage. Every

hospital or healthcare organization should have a statement of values that describes

who they are and what they stand for. These core values create competitive

differentiation for organizations (Tye 2013).

Historically, there were two dominant business models (Trimble 2016):

1. The Equality Model. The belief that everyone can be an innovator, and

anyone can come up with new ideas and take initiative to implement them at

any time.

2. The Champion Model. The idea that if you invest in people who are capable

of being an innovator, you can simply sit back and wait for them to produce

results.

Over time, we have learned that the answer lies somewhere in between the two.

Innovation in healthcare requires a culture, leadership and infrastructure that

supports innovation (Ezziane 2012). Strategies should involve changing the pay-

ment model, investing in teams that can redesign care, and using physician leaders

as innovators (Trimble 2016).

Several activities are particularly important when establishing a capability for

Business Model Innovation:

• Discovering New Opportunities. Organizations should understand their current

choices before looking for new opportunities. Once an organization understands

its current model, it will be better positioned to brainstorm for new innovations.

• Applying the New Business Model. Organizations must decide whether to

integrate the new model in the core business or to establish it separately.

• Constructing the Platform and Developing Abilities. Organizations must build a

platform and develop the skills needed for managing the business model

innovation process (Lindgardt et al. 2009).

8 Conclusion

Innovative business models have proven to be a successful way to gain competitive

advantage. Thus organizations should focus on how to implement new models,

rather than how to invent new technologies. Leaders should be at the forefront and

should do everything necessary to help their organizations adopt innovative busi-

ness models in order to maximize the probability of success (Ehrbeck et al. 2010).

With the ever changing landscape in healthcare, using innovative service business

models is key to success for hospitals and healthcare organizations.

28 L.A. Clack



References

Banaszak-Hall, J., Zinn, J. S., & Mor, V. (1996). The impact of market and organizational

characteristics on nursing care facility service innovation: A resource dependency perspective.

Health Services Research, 31(1), 97–117.
Barnett, J., Vasileiou, K., Djemil, F., Brooks, L., & Young, T. (2011). Understanding innovators’

experiences of barriers and facilitators in implementation and diffusion of healthcare service

innovations: A qualitative study. BMC Health Services Research, 11(342), 1–12.
Beckham, D. (2015). How to foster innovation in health care delivery. Hospitals & Health

Networks Magazine. Accessed April 29, 2016, from http://www.hhnmag.com/articles/6638-

how-to-foster-innovation-in-health-care-delivery

Bevan, H. (2013). Three steps to a new innovation strategy. Health Service Journal. Accessed
April 29, 2016, from http://innoquest-id.blogspot.com/2013/11/helen-bevan-three-steps-to-

new.html

Bower, D. J. (2003). Innovation in healthcare delivery. In J. Tidd (Ed.), Service innovation:
Organizational responses to technical opportunities and market imperatives. London: Imperial

College Press.

Castano, R. (2014). Towards a framework for business model innovation in health care delivery in

developing countries. BMC Medicine, 12(233), 1–7.
Changkaew, L., Vadhanasindhu, P., Taweesangsakulthai, D., & Chandrachai, A. (2012). Three

dimensions model: Stage for service innovation in hospitals. Interdisciplinary Journal of
Contemporary Research in Business, 4(2), 806–814.

Chesbrough, H. (2007). Business model innovation: It’s not just about technology anymore.

Strategy and Leadership, 35(6), 12–17.
de Jong, M., & van Dijk, M. (2015). Disrupting beliefs: A new approach to business-model

innovation. McKinsey Quarterly, 1–13. Accessed April 17, 2016, from http://www.

mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/disrupting-beliefs-

a-new-approach-to-business-model-innovation

Ehrbeck, T., Henke, N., & Kibasi, T. (2010). The emerging market in health care innovation.

McKinsey Quarterly, 1–6. Accessed April 29, 2016, from http://www.mckinsey.com/

industries/healthcare-systems-and-services/our-insights/the-emerging-market-in-health-care-

innovation

Ezziane, Z. (2012). Pathways and complexity of innovation in health care. RISAI, 3(1), 1–11.
Ginter, P. M., Duncan, W. J., & Swayne, L. E. (2013). Strategic management of health care

organizations (7th ed.). Westford, MA: Jossey-Bass.

Girotra, K., & Netessine, S. (2014). Four paths to business model innovation. Harvard Business
Review. Accessed April 30, 2016, from https://hbr.org/2014/07/four-paths-to-business-model-

innovation

Grajewski, B. (2016). The barriers healthcare providers must overcome to move medical

innovation forward. Executive Insight: Advance Healthcare Executive Magazine. Accessed
April 29, 2016, from http://healthcare-executive-insight.advanceweb.com/Features/Articles/

Top-Barriers-to-Hospital-Innovation.aspx

Herzlinger, R. E. (2006). Why innovation in health care is so hard. Harvard Business Review.
Accessed April 29, 2016, from https://hbr.org/2006/05/why-innovation-in-health-care-is-so-

hard

Lindgardt, Z., Reeves, M., Stalk, G., & Deimler, M. S. (2009). Business model innovation: When

the game gets tough, change the game. The Boston Consulting Group, pp. 1–8. Accessed April
17, 2016, from https://www.bcg.com/documents/file36456.pdf

Meyers, A. (2014). 10 major barriers to health care innovation. LeadDoc-The Online Journal for
Emerging Physician Leaders. Accessed April 29, 2016, from https://www.linkedin.com/pulse/

10-major-barriers-health-care-innovation-arlen-meyers-md-mba

Strategies with Service Business Model Innovation 29

http://www.hhnmag.com/articles/6638-how-to-foster-innovation-in-health-care-delivery
http://www.hhnmag.com/articles/6638-how-to-foster-innovation-in-health-care-delivery
http://innoquest-id.blogspot.com/2013/11/helen-bevan-three-steps-to-new.html
http://innoquest-id.blogspot.com/2013/11/helen-bevan-three-steps-to-new.html
http://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/disrupting-beliefs-a-new-approach-to-business-model-innovation
http://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/disrupting-beliefs-a-new-approach-to-business-model-innovation
http://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/disrupting-beliefs-a-new-approach-to-business-model-innovation
http://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/the-emerging-market-in-health-care-innovation
http://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/the-emerging-market-in-health-care-innovation
http://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/the-emerging-market-in-health-care-innovation
https://hbr.org/2014/07/four-paths-to-business-model-innovation
https://hbr.org/2014/07/four-paths-to-business-model-innovation
http://healthcare-executive-insight.advanceweb.com/Features/Articles/Top-Barriers-to-Hospital-Innovation.aspx
http://healthcare-executive-insight.advanceweb.com/Features/Articles/Top-Barriers-to-Hospital-Innovation.aspx
https://hbr.org/2006/05/why-innovation-in-health-care-is-so-hard
https://hbr.org/2006/05/why-innovation-in-health-care-is-so-hard
https://www.bcg.com/documents/file36456.pdf
https://www.linkedin.com/pulse/10-major-barriers-health-care-innovation-arlen-meyers-md-mba
https://www.linkedin.com/pulse/10-major-barriers-health-care-innovation-arlen-meyers-md-mba


Morris, M., Schindehutte, M., Richardson, J., & Allen, J. (2006). Is the business model a useful

strategic concept? Conceptual, theoretical, and empirical insights. Journal of Small Business
Strategy, 17(1), 27–50.

Nidumolu, R., Prahalad, C. K., & Rangaswami, M. R. (2009). Why sustainability is now the key

driver of innovation. Harvard Business Review, 57–64. Accessed April 17, 2016, from https://

hbr.org/2009/09/why-sustainability-is-now-the-key-driver-of-innovation

Omachonu, V. K., & Einspruch, N. G. (2010). Innovation in healthcare delivery systems: A

conceptual framework. The Innovation Journal: The Public Sector Innovation Journal, 15
(1), 1–20.

Pennic, J. (2015). Report: 5 ways to create a culture of innovation in healthcare. HIT Consultant.
Accessed April 29, 2016, from http://hitconsultant.net/2015/09/17/4-key-challenges-to-

healthcare-innovation/

Plsek, P. (2014). Recognizing the importance of innovation in health service delivery. AHRQ
Healthcare Innovations Exchange. Accessed April 29, 2016, from https://innovations.ahrq.

gov/article/recognizing-importance-innovation-health-service-delivery

Ranck, J., Falcon, R., & Kaisel, D. (2007). Rethinking business models in the global health

economy: a toolkit for innovation. Institute for the Future, 1–46.
Trimble, C. (2016). Breaking barriers to innovation in healthcare delivery. Physicians Practice.

Accessed April 29, 2016, from http://www.physicianspractice.com/blog/breaking-barriers-

innovation-healthcare-delivery

Tye, J. (2013). Using values to gain competitive advantage. Hospitals & Health Networks Daily.
Accessed April 29, 2016, from http://www.hhnmag.com/articles/6460-using-values-to-gain-

competitive-advantage

Walston, S. L. (2014). Business models and common strategies. In Strategic healthcare manage-
ment: Planning and execution. Chicago: Health Administration Press.

West, M. A. (1990). The social psychology of innovation in groups. In M. A. West & J. L. Farr

(Eds.), Innovation and creativity at work: Psychological and organizational strategies
(pp. 309–334). Chichester: Wiley.

Lesley A. Clack is an Assistant Professor of Health Services Administration and Coordinator of

the Health Informatics Program at Armstrong State University in Savannah, GA. She teaches

undergraduate and graduate courses, and specializes in the areas of Organizational Theory and

Behavior, Strategic Management of Health Care Organizations, and Health Informatics. She has

11 years of teaching experience, in addition to clinical and administrative experience in healthcare.

Dr. Clack earned her Doctor of Science degree in Health Systems Management from Tulane

University School of Public Health and Tropical Medicine.

30 L.A. Clack

https://hbr.org/2009/09/why-sustainability-is-now-the-key-driver-of-innovation
https://hbr.org/2009/09/why-sustainability-is-now-the-key-driver-of-innovation
http://hitconsultant.net/2015/09/17/4-key-challenges-to-healthcare-innovation/
http://hitconsultant.net/2015/09/17/4-key-challenges-to-healthcare-innovation/
https://innovations.ahrq.gov/article/recognizing-importance-innovation-health-service-delivery
https://innovations.ahrq.gov/article/recognizing-importance-innovation-health-service-delivery
http://www.physicianspractice.com/blog/breaking-barriers-innovation-healthcare-delivery
http://www.physicianspractice.com/blog/breaking-barriers-innovation-healthcare-delivery
http://www.hhnmag.com/articles/6460-using-values-to-gain-competitive-advantage
http://www.hhnmag.com/articles/6460-using-values-to-gain-competitive-advantage


The Integrated-Physician-Model: Business
Model Innovation in Hospital Management

Daniel Liedtke, Niowi Amgwerd, Ole Wiesinger, Dietmar Mauer,
Christian Westerhoff, and Stephan Pahls

Abstract

This chapter describes the integrated-physician-model as an innovative hospital

business model within the context of the Swiss health system. Its defining

elements are (1) a specific model of organization and cooperation of medical

doctors which allocates tasks and defines roles differently for basic medical

services (Medical Service Units) and for specialized medical services (Medical

Specialist Units) within the hospital; (2) a centralized Performance Management

Unit executing the core functions of patient advocacy, quality management and

productivity management; as well as (3) Medical Coordination Units which

coordinate the delivery of specialized medical care along clinical pathways

and perform administrative tasks for the Medical Service Units and Medical

Specialist Units. Our business model aims to improve collaboration between

competing medical teams within the same hospital (i.e. on firm-level) and

between competing hospitals (i.e. on industry-level) by creating a framework

for innovative “coopetition”. By achieving this, the integrated-physician-model

does not only create value for doctors and hospitals, but also for patients. We are

convinced that only those physicians and hospital providers who focus primarily

on the patient will emerge strengthened from the increasing competition in the

health care sector. Patient orientation will be key for success. Our innovative

business model provides a framework for a successful alignment of the different

care providers in our hospitals with each other and with the needs of our target

customers, our patients.
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1 Introduction

The Swiss hospital landscape is undergoing profound changes as a result of new

hospital planning and financing laws introduced in 2012. The new system creates an

intricate mix of planning and competition. In some areas the cantons regulate much

more tightly and stipulate in detail the services to be provided by each hospital, the

quality requirements and minimum case numbers to be fulfilled, the amount of

personnel to be trained and costs deemed to be acceptable. At the same time,

subsidies to public hospitals were reduced and competition between public and

private hospitals has increased. Today, all hospitals are competing with each other

for patients, nursing staff and the best doctors, while having limited scope for

strategic development due to a shortage of specialist staff, cost pressure and

governmental regulations.

However, these regulatory changes are only the tip of the iceberg for the Swiss

hospital industry. The business environment for the health care industry is changing

profoundly due to various demographic, economic and societal factors. This poses

specific challenges to the stakeholders of the Swiss hospital industry—especially

the patients, the doctors and the hospital operators:

The patients’ needs towards healthcare services have become more complex:

Today patients place very high claims on quality and on the transparency about

quality of medical services. But although they have rapidly expanding access to

medical information, we perceive widespread disorientation of the patients about

the use and the value of the information in practice. In addition, our society’s

understanding of illness and health and what being healthy means is changing. Lack

of strength and beauty is increasingly seen as a form of disease in affluent societies.

Even though universal comprehensive medical treatment is promised form all sides,

health and beauty at all costs is not affordable for the individual patient or the

society as a whole (Sigrist et al. 2015).

The doctors’ profession is changing as well: non-clinical, administrative duties

are steadily increasing, while the reputation of the profession in general has

declined during the last decades. Even though patients are much better informed,

doctors struggle to satisfy the specific, personalized information needs of ever more

demanding patients. Furthermore, structural alterations are challenging the compo-

sition of the medical workforce: younger female doctors are increasingly replacing

older male doctors. The feminization of the physician workforce prompts us to

rethink the existing structures. In order to be attractive for female doctors, part-time

work and job-sharing possibilities must be facilitated.

Along with these developments come vast challenges for the hospital providers:

Traditionally, hospitals used to focus on their core medical business while

neglecting the service needs of the patients, thereby disregarding the core concept

of customer orientation as known in other service industries. Today, medical care

processes and clinical pathways must be tailored to the patient’s needs in all

dimensions, not only in a narrow clinical sense.

In order to overcome the above-mentioned challenges, we innovated our busi-

ness model. We aimed to improve value for our patients, our doctors and the
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hospital in general. The defining elements of our business model are (1) a specific

model of organization and cooperation of medical doctors which allocates tasks and

defines roles differently for basic medical services (Medical Service Units) and for

specialized medical services (Medical Specialist Units) within the hospital; (2) a

centralized Performance Management Unit executing the core functions of patient

advocacy, quality management and productivity management; as well as (3) Medi-

cal Coordination Units which coordinate the delivery of specialized medical care

along clinical pathways and perform administrative tasks for the Medical Service

Units and Medical Specialist Units.

Our article is organized as follows: After providing a theoretical background of

business models in general, the concept is applied to the health care industry. We

develop a differentiated description of the hospital business model at industry-level

(macro perspective) and at firm level (micro perspective). Thereafter we describe

our business model, the integrated-physician-model, while comparing it with tradi-

tional hospital business models in Switzerland. The St. Gallen Business Model

Navigator provides a useful framework for the description of our hospital business

model on firm level.

The configuration of our business model followed a clearly practice-oriented

approach. The typology of the traditional business models, as they will be

described, builds on our own experience, expert interviews and discussions with

senior executives in the hospital industry. Thus, we make no claim to a thorough

academic approach and validity.

2 Hospital Business Models and Business Model Innovation

In the business model literature, business model innovation has become a stream of

increasing relevance. Business models themselves are seen as the prime substance

of innovation in order to create added value (Mitchell and Coles 2003). Before

describing the business model innovation that was implemented at Klinik

Hirslanden, we describe the basic principles of business models and business

model innovation as theoretical concepts.

During the last two decades, business models have become a buzzword in

academic literature and among practitioners (Zott et al. 2011). Despite its promi-

nence, very few managers are able to define their company’s business model or are

capable of describing its theoretical aspects. So far, numerous scholars have

outlined their definition of a business model, however, no general consensus on

the term has been found yet. One of the most cited definitions put forward by Amit

and Zott (2001) describes a business model as “the design of transaction content,

structure and governance so as to create value though the exploitation of business

opportunities”. In more recent works, Zott and Amit (2010) conceptualize business

models as „the set of activities from raw materials through to the final consumers

with value being added throughout the various activities.” Thereby, they describe

the activity system as a set of interdependent organizational activities centered
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around the main firm, and refer to activities that are either conducted by that main

firm itself, or by its partners, customers or vendors (Zott and Amit 2010). As such,

content, structure and governance make up the design characteristics that symbolize

the activity system.

For the description of the integrated-physician-model, we decided to employ a

conceptualization of business models that uses classifications based on a meta-

analysis of the most recent literature as proposed by Gassmann et al. (2013). This

approach understands business models as a holistic concept covering all relevant

aspects of a business. According to the authors, a business model consists of four

central dimensions: A company’s target customer, the value chain behind the

creation of this value, its value proposition towards the customer, and the revenue

model that captures the value. When innovation happens in at least two of these four

dimensions, business model innovation happens. Figure 1 depicts the business

model concept as described above.

Based on this theoretical approach, we apply the concept of business model

innovation on the case setting, i.e. the Swiss health care industry. Since our

experience during the development process revealed that industry-level innovations

highly influence firm-level innovations (and vice versa), we will show what hospital

business model innovation might look like on industry-level (macro perspective)

before proceeding to the firm level (micro perspective).

Fig. 1 Business model definition—the magic triangle. Source: Own illustration based on

Gassmann et al. (2013)
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2.1 Hospital Business Models on Industry-Level (Macro
Perspective)

As described, business models are a description of a firm’s set-up and organization

of its system of activities. They can be analyzed as a construct with four main

dimensions. Traditionally, scholars and practitioners applied the construct on firm

level, taking a micro perspective within the relevant firm. However, there are

attempts to shift the focus from dyadic relationships to an industry-wide perspec-

tive, analyzing how firm-boundary spanning business models revolutionize a whole

industry (Jacobides et al. 2006). For that purpose a connected set of principles and

constructs has been established, which explains how an industry itself is set up for

competition and how firms shape their business models within the sector.

We follow Jacobides et al.’s (2006) suggestion and use the term “industry

architecture” to describe the setting of an industry. The construct of industry

architecture combines, first, the features and degree of specialization of the

competitors, or “organizational boundaries”, and, secondly, the structure of the

relationships between those players. The individual players can benefit from

innovation by organizing their business models in a manner as to become the

holdup in the industry’s architecture and occupy the segments where there is limited

flexibility and weakened competition (Jacobides et al. 2006). The industry’s struc-

tural design provides a macro perspective on business models within an industry.

This perspective allows insights on how healthcare providers position their business

model within the health care industry as well as how their business model

innovations shape the industry’s structural developments (Tersago and Visnjic

2011).

Our research on the topic, applied to the health care industry, shows that only

few scholars have dealt with business model innovations on industry architecture

level, i.e. the macro perspective. However, one practice-oriented case study on

Belgian health care providers described three main archetypes of business model

innovations on industry architecture level, all of which represent a liaising or

coupling between firms (Tersago and Visnjic 2011): within-discipline grouping,

across-discipline grouping and competitor-grouping.

• Within-discipline grouping is mainly undertaken through mergers between

hospitals. This is observed frequently, but in our opinion it is the least innovative

type of business model innovation.

• Across-discipline grouping is also common in the hospital industry. Hospitals

are mature examples of this type of business model innovation on the firm level,

as they normally group different medical disciplines at one location and make it

possible for different specialists to work together and share patients in order to

provide patients with a holistic care solution. Increasingly these multi-

disciplinary specialist groups or networks include specialists from different

hospitals, which constitutes business model innovation on industry architecture

level.
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• The third archetype, competitor-grouping, can be considered the most

pioneering type of liaising. It is also known as ‘coopetition’ (Tersago and Visnjic

2011). In Switzerland this type of business model innovation on the industry-

level is rarely seen so far.

The choice of the appropriate type of business model innovation depends on the

goals and the drivers for that innovation. According to Tersago and Visnjic (2011)

incremental innovations, such as within-discipline grouping, aim to achieve rather

conventional forms of value increases such as cost reductions, efficiency and

quality gains. Contrarily, more radical business model innovations like

competitor-groupings aim to enhance value drivers like “uniqueness” and “origi-

nation potential”. These innovations are usually implemented through looser gover-

nance mechanisms.

There is a great need for further research. Among other topics the transferability

and validity of Tersago and Visnjic’s (2011) findings for the Swiss health care

industry ask for verification. We believe that the Swiss health care industry

provides interesting potential for scholars of industry-wide business models and

respective innovations. Furthermore, our experience with business model

innovation shows that industry-level business innovations highly influence firm-

level innovations, which will be described in the next chapters.

2.2 Hospital Business Models on Firm-Level (Micro Perspective)

Before discussing the integrated-physician-model as an innovative form of hospital

management, we briefly explain what we consider to be the traditional business

models of hospital management in Switzerland. The scope of this article does not

allow for an in-depth analysis of the competing business models, nonetheless,

providing the basics is key for a thorough understanding of the improvements we

made. It needs to be mentioned, however, that this description is based on experi-

ence and personal opinions of hospital managers and makes no claims to academic

validity. The different business models are described in a stylized manner in order

to facilitate understanding for the general reader.

2.2.1 Traditional Business Models
Traditionally, two main business models for hospitals are employed in the Swiss

healthcare industry: The chief-physician-model in public hospitals leading to a

“disciplines factory” and the attending-physician-model in hospitals that function

mainly as “infrastructure provider”; as depicted in Fig. 2.

The Chief-Physician-Model
The traditional chief-physician-model is applied in the great majority of

Switzerland’s public hospitals. In the chief-physician-model, comprehensive silo-

organizations are established for individual medical disciplines under one chief

physician (e.g. department of cardiology). Within these disciplines or departments,
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the various stakeholders like employed physicians, nursing staff, therapists and

administrators tend to develop into a self-sustaining silo-organization. This model

is characterized by a consistent medical discipline orientation with a strict hier-

archical organization, driven by a demanding chief physician position.

Depending on the medical services provided by the hospital, multiple silos

emerge within the hospital. The challenge is to integrate and consolidate these

independent silos on hospital management level. As this organizational model

develops it requires steadily increasing levels of planning and control within and

between the different silos of the hospital. Therefore, this business model is not

only demanding in regards to administrative and management tasks on chief

physician level, but bears high risks of conflict on general hospital management

level too.

„The overabundance of administrative duties as a chief 

physician is certainly one of the most negative points compared

with the model of attending physicians.”

(Statement of a chief physician)

The Attending-Physician-Model
Counterpart to the chief-physician-model, we define an organizational model

around self-employed attending physicians. In this model the hospital acts as a

mere infrastructure provider. The attending physicians run their practices within the

walls or in the vicinity of the hospital and carry out their services in an independent

manner. Formally, they are entrepreneurs and have limited liability towards the

hospital. In this “shop-in-shop” model independent physicians provide outpatient

services in their practices and inpatient treatments in the hospital. The model

Fig. 2 Traditional business

models. Source: Own

illustration (2016)
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generates highly efficient patient and service orientation within the independent

doctors’ practices.

Depending on the complexity of medical services provided and the size of the

hospital, a high number of independent doctors has to be managed. The challenge is

to motivate these independent doctors to treat their patients along unified clinical

pathways and to implement organized teamwork. Especially the younger and

highly specialized doctors increasingly need a teamwork approach. Generally, the

attending-physician model requires an enormously high coordination effort on

general management level.

„The all-rounder attending physician will cease to exist; we must learn to 

increasingly work in teams around defined patient pathways.”

(Statement of an attending physician)

2.2.2 Critiques of the Traditional Business Models
From our perspective, the life cycles of both business models have passed their

peaks. We see a strong need for an innovative business model that is able to

overcome the main weaknesses of the previously described models, which are as

follows:

• Rigid thinking in medical-disciplines in both models

• Rigid silo-thinking in the chief-physician-model

• Rigid single-doctor-thinking in the attending-physician-model

Rigid Thinking in Medical-Disciplines in Both Models
Both business models are predominantly supply oriented. Since the medical

disciplines define the way how and what kind of the medical services are to be

provided, they also define the organizational structures and the processes of care

provision. We all know, however, that curing illness requires a multidisciplinary

approach. Any model that fails to foster and achieve multidisciplinary interaction

(i.e. effectively crossing borders between departmental silos and between indi-

vidual doctors) sooner or later leads to under-treatment or over-treatment of patients

as well as inefficient processes. In our experience, both traditional business models

struggle to achieve holistic treatment for patients, because they dependent highly on

individual medical disciplines, which define care provision based on discipline-

intrinsic rules instead of rules that take into account the whole care setting.

Especially within the hierarchically organized chief-physician-model, it remains

a challenge to guide patients efficiently along the patient’s treatment path,

irrespective of the deeply-rooted vertical structures. As a consequence, patients

feel unsafe and at the mercy of that one highly specialized but isolated discipline. A

good example is spine therapy after a slipped disk: instead of orthopedists,

neurosurgeons, rheumatologists and chiropractors following a team approach and
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interdisciplinarily taking care of the disorder, in many hospitals these professions

operate in an unnecessarily competitive manner according to their discipline-

oriented organizational structure, which may not be in the interest of the patient.

Rigid Silo-Thinking in the Chief-Physician-Model
The chief-physician-model not only promotes rigid disciplinary thinking in silos

but also leads to corresponding actions. Within the established silos, we perceive

low levels of sectorial (i.e. in- and outpatient) and departmental (medical and

non-medical) interaction between the individual stakeholders. The chief-physician-

model often lacks openness and flexibility towards innovative changes. Usually

medical services are supplied within a hospital’s silo of one discipline. There is

insufficient cooperative integration of external resources or know-how, e.g. through

external doctors or medical staff in order to acquire new patients and increase the

hospital’s efficiency, as well as patient centered innovations. All in all, this business

model lacks short-term agility, efficiency and the possibility to recognize the urge

of innovation towards patient centered care. From the perspective of the hospital

provider, the chief-physician-model bears the risk of being too dependent on the

hierarchically oriented chief physician. The predominance of hierarchical thinking

tends to curb innovations rather than spurring them.

Rigid Single-Doctor-Thinking in the Attending-Physician-Model
In the attending-physician-model comprehensive planning and steering of the

various hospital activities is a great challenge for the hospital management. Due

to the high number of stakeholders that are often acting independently on their own

behalf, effective and efficient resource allocation becomes highly complex and at

times nearly impossible. One of the biggest challenges is interdisciplinary coopera-

tion between the self-employed medical units or physicians, which is a decisive

prerequisite for building structures that permit maximum patient safety and effi-

ciency. From the perspective of the hospital provider, the main risk of the attending-

physician-model is lack of influence of hospital management regarding patient

safety and quality requirements.

2.2.3 Potential for Hospital Business Model Innovation
Many hospitals respond to the current regulatory and political challenges in

Switzerland as described above by changing their legal form, streamlining manage-

ment, modernizing the hospital infrastructure, forming centers of expertise and

strengthening collaboration with other hospitals. However, we are convinced that

this is not sufficient. We promote a re-engineering of the existing business expli-

citly through the eyes of the patients and doctors. What needs to be done is creating

an efficient model of medical care provision for the patient that merges the pros of

the two traditional business models while eliminating their cons.

Patients must offered care not only according to the medical disciplines, but

truly tailored to their health needs. The ultimate goal must be to provide an

all-round carefree package of medical treatment, which enables the patient to

focus fully on the healing process. The patient should be enabled to devote his/her
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full energy on recovery and increased well-being—physically, mentally and emo-

tionally—while the hospital operator should be enabled to take final responsibility

for the best outcome of treatment at appropriate costs.

To achieve this, rigid thinking in medical disciplines, rigid silo-thinking and

rigid single-doctor thinking need to make way for specific cooperative involvement

of all specialized actors within and outside the hospital in a more open business

model, which employs nevertheless clear rules for all.

Our goal was to create such a business model that allows for “coopetition”

between independently working medical teams (1) within the same hospital and

(2) between competing hospitals. Through this model the hospital operator and the

involved physicians are truly able to create value for the patient, doctors and

hospital alike.

3 The Integrated-Physician-Model: Business Model
Innovation in Swiss Health Care

As already touched upon, Klinik Hirslanden in Zurich reconfigured its business

model from the traditional attending-physician-model in which the hospital acts as

a mere infrastructure provider to a unique and innovative business model merging

the chief-physician-model and the attending-physician-model. Klinik Hirslanden,

one of the most prominent private hospitals in Switzerland, was founded in 1932

and is now part of the Hirslanden Private Hospital Group, which was formed in

1990 by the merger of several private hospitals. In 2007, the group has become a

subsidiary of the South African Medi-Clinic Corporation Hospital Group.

In its 50 medical competence centers and institutes, Klinik Hirslanden offers a

broad range of medical services covering most procedures and custom tailored

treatments, applying the highest professional standards of medical and nursing care.

The main focus areas are cardiology, cardiac and visceral surgery, neuroscience,

orthopedics, gynecology, obstetrics and a 24-7 emergency unit (Fig. 3).

By applying the St. Gallen Business Model Navigator as outlined above, we will

now describe in detail the integrated-physician-model—a true business model

innovation in the Swiss health care industry.

3.1 Target Customers

Every business model appeals to a certain customer group (Chesbrough and

Rosenbloom 2002; Hamel 2000) and needs to answer the question “Who is the

customer?” (Magretta 2002). Following Morris et al. (2005, p. 730) argumentation

line—i.e. the “failure to adequately define the market is a key factor associated with

venture failure”—defining our target customer groups is the first dimension in the

configuration of our business model. In order to be successful, we need to address

the needs of our individual customer groups separately, using the language they can
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identify with and the channels they can access. In our business model, we have

defined four categories of target customers:

Our main customer group is our patients. We have deeply incorporated our

patient-orientation in our core values. “Patients first” marks one of three main

pillars in the strategy Hirslanden 2020, focusing intensively on patient safety and

patient value in all aspects of our daily business. However, recent developments

have clearly shown that not all patients have the same needs or value the same

services equally, which is why we aim to align our services more concretely with

the diverse demands of our patients.

Our business model’s target customer A is the privately insured or self-paying

patient. Besides excellent medical treatment, private patients ask for high levels of

personalized care, extra time devoted to them by doctors and nurses, high standards

of room and gastronomy services, as well superior infrastructure and interior

design. In order to comply with the needs of our A customers, our hospitals need

to provide far more than just industry-standard medical treatment. A customers

have higher demands on individualized medicine, higher expectations on comfort

levels and additional services, for which they are willing to pay higher insurance

fees, which in turn provide higher profit margins for the care providers (i.e. mainly

the hospital and the doctors).

Our business model’s target customer B is the patient with basic health insur-

ance, which is compulsory in Switzerland and covers all aspects of medical care

that are deemed necessary to treat illness according to international best practice.

However, basic insurance does not cover free choice of the treating doctor and no

extras in terms of patient service, room standard, gastronomy, and other amenities.

Fig. 3 The integrated-physician-model model as a merger. Source: Own illustration (2016)
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B customers are either not willing or not able to pay for extra services. Their

expectation and their right as a patient is to receive state-of-the-art medical treat-

ment without “frills”. From our perspective, the focus of the hospital for this

customer segment must be on effective, appropriate, and efficient medicine. We

like to point out that any hospital business model, including our own, must ensure

maximum patient safety for all patients, irrespective of their insurance status.

Our business model’s target customer C is the doctor affiliated with our hospi-

tal—either working in a stand-alone practice or organized in group practices or

centers made up of multiple doctors. Since independent affiliated doctors are free to

practice in several hospitals they are not only our partners in the medical treatment

process, but also customers of the hospital’s services. Through their reputation and

by maintaining a large network of referring doctors the affiliated doctors act as the

main recruiters of patients for our hospitals. However, they can only maintain their

high reputation when the hospital they are working in provides superior levels of

care too. Hence, the hospital and the attending physicians operate in a form of

symbiosis based on mutual dependence. This is why we consider the relationships

with our attending physicians as one of highest importance. However the fact that

the doctors are both partner and customer makes the relationship complex and at

times fragile, requiring high levels of management attention from the side of the

hospital.

Our business model’s target customers D are the funding agencies (insurance

companies and cantons). In the Swiss health care system, a hospital strongly

depends on this subgroup of customers as they prescribe in detail which services

the hospital may provide as well as the prices and conditions of service provision.

3.2 Value Chain

Following the St. Gallen Business Model Navigator this chapter provides the

answer for the question: How does the integrated-physician-model create its

value proposition? A firm has to master and orchestrate several processes and

activities, resources and capabilities in its internal value chain to build and distri-

bute the value proposition. This constitutes the second dimension within the design

of a new business model. By applying this framework it will become clear that the

main focus and prime innovation of the integrated-physician-model lies in the area

of orchestration of the other factors.

3.2.1 Processes and Activities
We assume that all activities concerned with the hospital’s core value creating

process, i.e. the medical care of patients (diagnosis, treatment, nursing care,

rehabilitation, prevention, counseling) as well as auxiliary patient services (accommo-

dation, food & beverages, patient administration) are deployed in accordance with

applicable medico-legal regulation, scientific evidence and best practice, independent

of the hospital’s specific business model. This principle also holds for the core

processes of providing medical and auxiliary patient care. The clinical pathway
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(integrated care process) of a patient with a specific condition is to a large part

mandated by best practice and medical evidence. It is therefore fairly independent of

a hospital’s business model.

3.2.2 Resources
We also assume that the resources (competent staff, infrastructure, technology, etc.)

needed to carry out the core activities (medical and auxiliary patient services) of

any hospital are available as needed. Hirslanden provides a very high standard of

care by investing in its resources at levels above average of the Swiss hospital

industry. However, this was equally true before the introduction of our new

integrated-physician-model.

3.2.3 Capabilities
We also assume that the capabilities (know-how and skills) required to carry out the

activities of the core value-creating processes in the hospital are available as

needed. Medico-legal regulations stipulate in detail the level of skill and training

necessary for the different activities constituting medical care. Every hospital needs

doctors, nurses and technical staff with defined capabilities to provide medical care.

Hirslanden provides a very high standard of care, e.g. by employing and partnering

with the best doctors in the market. However, this was also the case before the

introduction of our new integrated-physician-model.

3.2.4 Orchestration
Applying the framework of the St. Gallen Business Model Navigator reveals that

the integrated-physician-model creates added value mainly through innovative

orchestration of the core activities and processes, resources and capabilities. The

integrated-physician-model is basically a management system, with focus on better

orchestration (i.e. defining roles, tasks and organizational structure) of the main

value-creating actors in the hospital. Because the integrated-physician-model is

fairly independent of processes, resources and capabilities, it becomes attractive for

other hospitals and the hospital industry as a whole. From a theoretical perspective,

any hospital, independent of its ownership structure, market environment, service

portfolio and its state of processes, resources and capabilities, should be able to

create added value for its core clients (patients and doctors) by implementing the

integrated-physician-model.

Main Principles of the Integrated-Physician-Model
The integrated-physician-model is built on five main principles:

• Give hospital doctors more time for their core duties. By this we mean clinical

work with patients, training of doctors, clinical research and innovation. Consis-

tent focus on these core duties has an immediate positive effect on the outcome

and the satisfaction of patients, employees and referrers; however, it also means

that not every chief physician must be represented in the hospital management

board any longer.
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• Provide structures for stronger division of labor between professions and

operating units, as well as function-specific internal organization of the

operating units and the medical management.

• Create a differentiated organization of doctors, which represents a merger of the

chief-physician-model and attending-physician-model, which defines the role

and organization of doctors differently for basic medical services and for

specialized services.

• Manage the core processes tightly through centralized Performance Manage-

ment Units, which are organizationally independent from the care providers

(Medical Service Units and Medical Specialist Units).

• Support the Medical Service Units and Medical Specialist Units with adminis-

trative tasks and in the provision of multidisciplinary care along integrated

clinical pathways through Medical Coordination Units.

The Main Building Blocks of the Integrated-Physician-Model
In accordance with the principles described above, the integrated-physician-model

is characterized by two types of service provision units and two corresponding units

for managing their specific activities, as depicted in the following graph (Fig. 4):

The main characteristics of these units are depicted in Table 1.

Medical Service Units

The Medical Service Units are the primary care providers within the hospital and

service providers for patients and specialists. They include medical (anesthesia,

intensive medicine, radiology, emergency medicine, etc.) and Non-Medical Service

Units (nursing, therapy, etc.) and report to a common management. They operate

the central medical infrastructure of the hospital such as the emergency department,

the operating rooms, intensive care unit and the wards. Their primary goal is high

interdisciplinary integration of all inpatient treatment processes, patient safety and

24/7 readiness of the hospital for primary patient care. The Service Units are

involved in all process steps of patient treatment from admission to discharge in

close consultation with the Specialist Units.

In order to achieve a high level of commitment and a common service culture, all

doctors of the Medical Service Units are listed in a chief-physician-model. These

chief physicians, as well as the managers of the non-physician Service Units

(e.g. nursing, therapies) report to one central manager of the Service Units, who

should be a member of the hospital’s highest executive management level.

The managerial responsibility of the heads of the Services Units includes in

particular the subjects of service quality, process integration and patient safety.

Possible conflicts of interest between the heads of the Service Units can be solved

by the impartial central manager function with regard to the common objectives of

patient safety, patient satisfaction and process efficiency. This focus on common

objectives in the sense of a “corporate culture” provides a recognized standard to

solve conflicts within the Service Units and vis-à-vis the Specialist Units.

The significance of the Service Units for the recruitment of medical specialists

also deserves mention. High levels of expertise, service quality and process
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Table 1 Characterizations of the units

Organizational Unit Medical Service Unit Medical Specialist Unit

Type of service Basic hospital services Specialties and

sub-specialties

Goal Patient safety, integration Specialization, innovation

Leadership Single head, chief physician Partnership

Contract status Employed or in close contractual

relationship

Attending or employed

Unit with steering

function

Centralized Performance Management

Medical Coordination Units

Source: Own illustration (2016)

Fig. 4 Organization of the main building blocks in the integrated-physician-model. Source: Own

illustration (2016)
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efficiency of the integrated basic care in the hospital are often decisive criteria for

successfully binding medical “super specialists” to the hospital in times of increas-

ing competition.

Medical Specialist Units

Medical Specialist Units at the level of sub-specialties (e.g. cardiology, gastro-

enterology, spinal surgery) bear the entrepreneurial responsibility for providing

specialized medical services, patient acquisition and innovation in their specialist

area, as well as guaranteeing emergency readiness for the respective specialist area

in collaboration with the Service Units. The doctors of the Specialist Units are

either employed by the hospital or are attending physicians, and may be organized

in different ways (e.g. chairman system, partner system), however, a cooperative

approach must be guaranteed to retain attractiveness for doctors.

The managerial responsibility in the Specialist Units primarily includes creation

of a patient-centered culture within the Specialist Units, patient acquisition, recruit-

ment of new doctors to the team and continuing innovation within the specialized

medical treatment process.

Many specialists provide a significant portion of their services in the outpatient

sector, make a significant contribution to the reputation of the hospital, and refer

patients for inpatient treatments. These doctors should be enabled to concentrate on

their core duties and be provided with sufficient autonomy to be able to further

develop their medical specialty.

Ideally the practices of the doctors of the Service Units are located in a “doctor

house” within or near the hospital. This allows for outpatient work in the practices

to be seamlessly combined with the treatment of inpatient patients in the hospital.

The close proximity facilitates interdisciplinary exchange between specialists,

simplifies patient transfers, and is a condition for timely intervention during

emergencies and complications in complex treatment cases. The hospital benefits

from a wide availability of sub-specialties without having to employ all the

specialists itself and generates opportunities to offer “super-specialists” of high

reputation flexible employment solutions (employment or attending physician

status, full- or part-time, etc.) according to their personal preference. The “doctor

house” bundles the resources of the specialists and makes part-time work easier,

which again mitigates the lack of specialist doctors.

Performance Management

A centralized Performance Management Unit ensures hospital-wide productivity

management, clinical quality management, as well as information management,

ultimately seeking maximum patient safety, patient satisfaction and efficiency. By

doing this the Performance Management Unit relieves the Service Units and

Specialist Units from a score of administrative and other duties which do not

constitute core tasks of medical doctors. Performance management holds a key

position in the integrated-physician-model and should report directly to the execu-

tive board or the director of the hospital in order to guarantee an effective level of

managerial authority vis-à-vis Service Units and Specialist Units in their area of
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expertise. It is preferable that a medical specialist with an additional managerial

qualification holds the function. To ensure effective division of power that is not

tied to the interests of a particular group, this unit should not be managed by a chief

physician of the Service Units nor an affiliated physician of the Specialist Units.

Patient’s Advocate as a Single Point of Access

As the need for reconcilement between the Specialist Units and Service Units as

well as between the patients, their relatives and the referrers is increasing, the

importance of a single point of access, through which all critical information

relevant to patient’s treatment is managed, becomes evident. In the integrated-

physician-model this manager of information and processes for the patients, their

relatives, referring doctors, the involved physicians and other hospital units is best

described as a “Patient Advocate”. Especially for complex cases an inter- and

multi-disciplinary circle of care is key, but requires specific management. The

Patient Advocate is a kind of case manager who coordinates the care process of

selected patients according to their needs, irrespective of individual sensitivities of

the involved physicians. She/He coordinates all the involved medical and

non-medical participants along the patient’s clinical pathway in the hospital,

while bearing highest possible patient orientation in mind. The Patient Advocate

takes full responsibility for the case management as the warrantor for maximum

patient benefit. Thereby, the Patient Advocate involves and guides the relevant

medical and non-medical participants in the care process in accordance with the

performance criteria of patient experience, quality and efficiency.

Medical Quality Management

Practically all Swiss hospitals have institutionalized “general quality management”

at the level of the firm and employ qualified quality managers who relieve doctors

of a considerable amount of work, e.g. with process documentation, implementa-

tion of quality systems, with hospital hygiene and with quality measurements.

However, many important quality management tasks at the level of the medical

disciplines (treatment standards, indication boards, morbidity & mortality

conferences, register management, etc.) continue to be fragmented. Every medical

discipline manages its own standards and boards and the interdisciplinary collabo-

ration is complex. There is a striking discrepancy in many hospitals between the

centralized, usually well-staffed “general quality management” and the wide vari-

ety of decentralized, often under-staffed solutions in “discipline-level” clinical

quality management. However, it becomes increasingly unsustainable to rely on

physicians who should be focused on their patients, or on under-qualified

secretariats or assistant doctors for this important task of clinical quality manage-

ment. By centralizing clinical quality management and staffing it with qualified

specialists, it will become much more professional and efficient. Communication of

the results will be more objective and more transparent and there is an increased

likelihood that measures to improve quality are consistently implemented.

Defining the discipline-specific treatment and quality standards remains the

responsibility of the heads of the Service Units or Specialist Units. However, the
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central clinical quality management can request that standards be so aligned that the

clinical pathways are guaranteed as a whole in accordance with “best practice”.

While the autonomy of the specialists over the treatment and quality standards

remains guaranteed, the central clinical quality management will greatly improve

management of the standards and increase commitment by all to adhere to them.

Productivity Management

An important premise of the integrated-physician-model is the departure from the

concept that surgeons carry the responsibility of capacity planning of operation

theatres and patient beds. A high degree of capacity utilization is decisive for the

economic success of a hospital and can only be achieved through centralized and

flexible planning. This will be difficult to achieve if the beds or operation theatres

are fixed to particular disciplines (silos within the hospital) with chief physicians

controlling the occupancy.

In the integrated-physician-model, the capacities (e.g. beds, operation theatres)

of the Service Units are made available to the specialists and their patients based on

demand. The centralized scheduling ensures that the patients are taken care of in the

most suitable infrastructure by the specialist with the required competence, while

achieving high occupancy at the same time. This allows patients of several Special-

ist Units to be treated in a particular operation theatre or in a particular ward without

conflicts of competency on the side of the physicians. This concept of “case

management” instead of “bed management” constitutes a fundamental cultural

change for many chief physicians with historically accrued privileges in hospitals

applying the traditional chief-physician-model.

Medical Coordination Units

Medical Coordination Units take on coordination and administration duties such as

duty roster planning, reporting, organizing medical training, coordinating treatment

standards between specialist areas, etc. for a group of closely-related Service Units

and Specialist Units. In this way, they make use of synergies and generate effi-

ciency gains in non-clinical services, which in return generate more time for core

medical duties.

The management of the coordination units should always be cooperative/coordi-

native in nature, however, could be realized in a variety of ways. In smaller

hospitals, for example, the chief physician of a Service Unit can adopt this role;

however, he/she should not interpret the duties as the role of a classic hospital

director but rather as a service provider for the associated Service Units and

Specialist Units. In larger hospitals, the function can be fulfilled e.g. by a specialist

who reports directly to the executive board of the hospital. A rotating chairman

system represents another fruitful option. Close collegial cooperation with the

Specialist Units is decisive for the acceptance of the coordination units here.
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3.3 Revenue Model

According to the St. Gallen Business Model Navigator the third dimension explains

why the business model is financially viable, thus it relates to the revenue model. In

essence, it unifies aspects such as, for example, the cost structure and the applied

revenue mechanisms, and points to an elementary question of any firm, namely how

to make money in the business (Gassmann et al. 2013).

In Switzerland payment of hospitals for inpatient care is divided into (1) payment

for a basic package of services through the basic health insurance system, which is

obligatory for every permanent resident in the country and (2) payment for addi-

tional services through private health insurance, which is at present bought by

around one quarter of the population as an add-on to the obligatory basic insurance.

(De Pietro et al. 2015).

Included in the basic package are all medical treatments, while private insurance

covers extras like free choice of doctors and better hotel services. Payment for the

basic package is defined by the system of diagnosis-related groups (DRGs) com-

bined with regulated prices, while the tariffs for additional services within the

private care package can be negotiated freely between hospitals and insurance

companies (De Pietro et al. 2015).

Hospital infrastructure, medical technology, as well as nursing care and hotel

services must provide tangible added value to the private patient. This service

offering is comparable to the luxury-goods industry. Branding, marketing and

packaging of add-on private health care services create added value to the patient,

and, thus, generate competitive advantage for a hospital.

When Switzerland introduced the DRG system relatively late in 2012, the

financial room for maneuver for hospitals declined. The costs of infrastructure are

included into an all-inclusive reimbursement rate (base rate) and the cost weight

assigned to an individual DRG by the system is adapted every year to the actual

costs, which the Swiss hospitals incur. Hence, efficiency gains achieved by some or

all hospital in 1 year are immediately translated into lower tariffs in the following

years. In addition, subsidies that have earlier been granted by the cantons to many

public hospitals, were reduced significantly and deficit guaranties abolished. The

highly regulated DRG tariffs are only just covering the costs for the majority of

hospitals with average efficiency, while inefficient hospitals incur deficits and only

very efficient hospitals make a small profit. Since many hospitals generate more

than 80% of overall inpatient revenue from obligatory insurance, which just covers

the costs, the focus on efficiency and productivity has become one of the foremost

concerns of hospital managers (De Pietro et al. 2015).

With its strong focus on division of responsibilities, assignment of clear roles to

Specialist Units and Service Units, as well as management of the production

process by a centralized Performance Management Unit, our business model

significantly improves transparency of the production process and provides the

tools to increase efficiency and productivity on a permanent basis. Our business

model thus increases the ability of the hospital management to achieve profits in the

tightly regulated segment of the basic service package governed by the
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DRG-system and funded by obligatory health insurance—an area where most

hospitals actually lose money today.

Since the profit margins are generally low in the basic package, it is of para-

mount importance for hospitals to attract patients with additional private insurance,

where profit margins are higher. As a matter of fact, many hospitals are forced to

subsidize their production of basic services with revenues generated from private

services. This is the reason why most hospitals have invested significant resources

in high-standard care facilities for private patients (e.g. private wards, guest relation

services etc.). However, the market potential is limited and hospitals are competing

heavily for the privately insured patients. The integrated-physician-model enables

hospitals to attract doctors of high reputation who are able to recruit a higher-than-

average ratio of private patients.

In summary our business model strengthens revenues and profits through effi-

ciency gains in the segment of obligatory insurance (customer B) and through

increased volumes in the segment of private insurance (customer A).

3.4 Value Proposition

The value proposition expresses the business model’s offerings to its customers and

can thus be seen as a holistic view of a company’s combination of products and

services that are of value to the customer (Osterwalder 2004). Our value proposition

addresses all four of our target customer groups, however, at this point we subsume

the basic and privately insured patients in one group. Furthermore, we point out the

value proposition for the doctors working in our hospitals and, last but not least, the

funding agencies (cantons and insurance companies).

3.4.1 Value for Patients
The integrated-physician-model differentiates service provision in terms of content

and price for treating diseases and providing additional comfort services in order to

increase the patient’s individual, physical, psychological and emotional capability

beyond the pure treatment. Hence, we define the patient’s value proposition along

the three dimensions quality, patient satisfaction and costs.

Medical Quality
The quality of a service can be defined by its degree of fulfillment of the patients’

expectations. One central issue for hospitals is the quality of the doctors as

perceived by the patients. In order to improve quality and guarantee objectivity,

hospitals measure outcomes and benchmark them with medical guidelines. How-

ever, in today’s highly complex health care environment the patient is often unable

to objectively judge medical quality. Therefore patients rely a lot on the reputation

of providers, on advice from relatives, friends and other health care providers and

on media reports.

Our business model creates value for the patient in the area of medical quality by

working with the best doctors, allowing these doctors to concentrate on their core
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duties, and by managing outcome parameters, treatment processes, patient safety

and medical risk tightly through centralized and specialized structures of Perfor-

mance Management, while also transparently publishing the relevant performance

indicators.

Patient Satisfaction and Patient Experience
Due to its high level of subjectivity, patient satisfaction is difficult to influence. We

define satisfaction as the patients’ expectations as opposed to their perceived

experience. To keep patient satisfaction high, our ambition in the first place is to

offer the best possible experience, and secondly, we try to manage our patients’

expectations. We aim for highest possible transparency in our service as well as

differentiating service offerings for our different customer groups, by primarily

curing diseases for our target customers B, as well as providing additional services

to cater to the individual’s physical, mental and emotional needs that go beyond

basic medical treatment—as is our promise for our target customers A. These

private patients are demanding more than just nice rooms and better room services.

The possibility of access to and choice of the best doctors, short waiting times, high

level of personalized care given by these doctors, integration of doctors in multi-

disciplinary teams have become more important than ever for private patients.

Today, the majority of hospitals—no matter whether they employ the hierarchical

chief-physician-model or the attending-physician-model—organize their most

important workforce, the doctors, in a way that hinders them to respond at their

best to these demands of private patients.

Our business model increases the ability of doctors to cater to the individual

needs of private patients. Combined with superior services (luxury-goods segment)

our specific assignment of roles among the doctors (which for example allows

specialist in the Specialist Units to focus uniquely on patient care and innovation)

our business model greatly increases the competitive advantage of our hospitals to

attract private patients, and the best doctors to treat them.

All in all, we face several factors that influence our patients’ expectations and we

have chosen to transparently communicate what patients can expect from a stay at

our hospital. This transparency in service differentiation between general and

privately insured patients not only improves patient satisfaction but also allows

for purposeful investments and economic case costs management.

Price and Costs
The value for patients regarding this dimension is perceived differently, depending

on the county’s health care system (Sigrist et al. 2015) and the patient’s price

sensitivity or willingness to pay for superior medical treatment and additional

services. The main source of funding in the Swiss health care system are the citizens

themselves, approximately two thirds of the health services are paid by private

households through their insurance fees or private health expenditures (Sigrist

et al. 2015). Therefore, the burden of private households in Switzerland is compar-

atively high: Around a quarter of total healthcare costs are paid privately,

i.e. through cost investments in insured benefits or directly out of pocket. In our
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business model, we do not make a claim for producing or providing our services at

lower costs than our competitors. Despite our constant attempts of reducing costs

and attaining higher productivity levels, our business model is configured to

achieve highest possible quality standards at lowest possible costs.

3.4.2 Value for Doctors
Our business model creates specific values for the doctors. In the integrated-

physician-model all physicians experience gains in job satisfaction, since they are

relieved of non-clinical administrative tasks and have more time for their core

clinical work. This also translates into efficiency, quality and revenue gains, since

doctors get time that can be invested in improving relationships to their patients or

acquiring new patients. In addition, since the integrated-physician-model not only

facilitates integration of attending physicians into all sub-specialties but also

bridges the distance between hospital doctors working primarily in the inpatient

sector and attending physicians who work primarily in the outpatient sector, the

model provides a timely solution to manage the shift of inpatient services into the

outpatient sector. The main value for specialist doctors in the Specialist Units,

however, originates in the fact that the integrated-physician-model allows them to

put into effect their entrepreneurial potential. The self-employed specialists in our

Specialist Units are intrinsically motivated to deliver the best possible services as

they are directly influenced by their patients’ perception of the service, which

increases their standing with patients and fills their practices.

3.4.3 Value for the Funding Agencies
In the segment of the tightly regulated obligatory basic insurance (see also

Sect. 3.3) the concern of the funding agencies is to buy services of the quality-

level defined by regulation at the lowest possible price. This price, i.e. the base rate,

is negotiated between the hospital and the health insurance companies; however the

upper price limit is heavily influenced and effectively capped by the regulator,

i.e. the cantons. However, the focus on productivity and efficiency in our business

model allows us to produce high quality care at the given low prices in the segment

of obligatory basic insurance. Because of our ability to manage productivity by a

centralized performance management, we do not need to internally subsidize basic

care provision through private care provision, which would blur the line between

basic and private insurance within the hospital and towards patients, doctors and

funding agencies. As such, our business model can achieve this better than the

majority of our competitors with the hierarchical chief-physician-model or the

attending-physician-model.

In the segment of private health insurance, our business model creates value for

the funding agencies (health insurance companies) by more clearly differentiating

the value of the private care package (“luxury goods” plus personalized doctor’s

care) for the patient. The hospital and the insurance company both share the private

patient as their customer and can expect attractive profit margins from this private

insurance segment. In order to acquire and keep customers, the insurance

companies heavily depend on the ability of the hospitals to provide private care
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at the best possible quality and visibly differentiate for their customers. Our

business model is able to achieve this better than the majority of hospitals with

the hierarchical chief-physician-model.

4 Conclusion

The Swiss health care industry is currently being transformed by extensive regu-

latory changes as well as various demographic, economic and societal factors.

These create immense challenges for hospital operators and other stakeholders in

the Swiss health care industry. In order to overcome these challenges and to

successfully compete in the current business environment, hospitals operators are

busy reconfiguring their business models either by re-engineering their business

models on industry-level (i.e. strengthening collaboration with other participants in

the market) or by adapting their business models on firm-level (e.g. streamlining

management).

However, in our opinion the recent attempts are not sufficient. On firm-level

many hospitals implement concepts adapted from other industries (e.g. lean man-

agement, just-in-time delivery), which certainly have their place in health care. But

few efforts have been made so far in Switzerland to re-model the most defining

factors of hospital care: the allocation of tasks and the organization of doctors in the

core medical care process as well as steering of the core medical processes.

After realizing the importance of these factors Klinik Hirslanden re-engineered

its business model accordingly, aiming to create value for patients, doctors and the

hospital alike. We transformed our traditional attending-physician-model to an

innovative business model that merges the chief-physician-model and the

attending-physician-model into a model we call the “integrated-physician-model”.

For the description of the integrated-physician-model we employed Gassmann

et al.’s (2013) holistic conceptualization of business models, which suggests four

central dimensions: The company’s target customers, the value chain behind the

creation value, its value proposition towards the customer, and the revenue model

that captures the value. Application of the framework of the St. Gallen Business

Model Navigator, reveals that our main focus of innovation in the value chain stems

from the area of orchestration of our core activities and processes, resources and

capabilities. Our model constitutes a management system that allows for better

focusing on orchestration of the various production factors specific to hospital

providers.

The integrated-physician-model allocates tasks and defines roles differently for

basic medical services (Medical Service Units) and for specialized medical services

(Medical Specialist Units) within the hospital. Furthermore, improved central

performance management executing the core functions of patient advocacy, quality

management and productivity management has an immediate positive effect on the

medical outcome, the satisfaction of patients, employees and referrers as well as the

financial output of the hospital. The integrated-physician-model provides structures

for stronger division of labor between professions and operating units as well as
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function-specific, tailored internal organization of the operating units and the

medical management. The core processes are tightly managed through a centralized

Performance Management Unit, which is organizationally independent from the

care providers (Service Units and Specialist Units). Medical Coordination Units

coordinate the delivery of specialized medical care along clinical pathways and

perform administrative tasks for the Service Units and the Specialist Units.

All these factors lead to a comparatively higher value proposition for our target

customers. Through introducing the integrated-physician-model, we aimed at

achieving the highest possible patient value and value for the doctors. In order to

keep patient satisfaction high, it is important to manage the patients’ expectations

regarding the expected medical outcome, added services and resulting costs. We are

convinced that only those physicians and hospital providers who focus primarily on

the patient will emerge strengthened from the increasing competition in the health

care sector. Patient orientation will be key for success. Our innovative business

model provides a framework for a successful alignment of the different care

providers in our hospitals with each other and with the needs of our target

customers, i.e. our patients.

Further research is needed to understand the potential of our business model for

adaptation to the industry-level (e.g. for realizing benefits of “coopetition” between

hospitals). However, we are strongly convinced that our business model offers

benefits to patients, doctors and hospitals on firm-level independent of the size,

service portfolio, current management system and ownership structure of the

hospitals.
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The Role of Digital Disruption in Healthcare
Service Innovation

Guy Ford, Mark Compton, Graham Millett, and Alex Tzortzis

Abstract

This chapter examines and explores the role of digital disruption in healthcare

service innovation. We begin by reviewing extant and emerging technologies

within the context of innovation in the provision of healthcare services. We then

draw on the insights of key opinion leaders across industry, consulting and

clinical practice as to how digitisation can be expected to impact on key aspects

of the healthcare value chain, including stakeholder relationships, service

activities, resource requirements and healthcare economic models.

1 Introduction

In this chapter we examine and explore the role of digital disruption in healthcare

service innovation. We analyse the different ways in which various manifestations

of digital technology have the potential to transform healthcare delivery, and draw

on the insights of key opinion leaders across industry, consulting and clinical
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practice on how digital disruption can be expected to impact on healthcare

stakeholders, service activities, resources and economic models of healthcare.

Healthcare systems in most countries are experiencing significant challenges

posed by population increases, ageing populations, increasing rates of chronic

disease, the need to improve access to services for patients in remote areas, and

ever-higher consumer expectations—all of which lead to the increasing cost of

healthcare delivery and consequent pressures on public and private sector budgets.

The rising cost of technology is also a challenge but, paradoxically, technology may

contribute to solutions that transform the traditional structure of the healthcare

industry and its operating model. It is anticipated that such transformation will

enable more efficient and effective ways of delivering care and prevention

programs which in turn may lead to improved health outcomes. Although there

are three types of technology disrupting the industry, viz genomics, nanotechnol-

ogy, and digitisation, the latter, combining software and hardware, is the focus of

this chapter.

Digital disruption is a phenomenon of the twenty-first century that has

transformed, and continues to transform, traditional industries. Broadcasting, pub-

lishing, retailing, financial services, music and film distribution have witnessed the

introduction of new business models by new yet small and agile firms that employ

new technologies to offer a more compelling value proposition than that offered by

the incumbents. This is consistent with the broader concept of disruptive innovation

which explains “how complicated, expensive products and services are converted

into simpler, affordable ones” with the additional advantage of greater accessibility

(Hwang and Christensen 2007).

Similarly, each part of the healthcare industry value chain, whether in the public

or private sector, is beginning to be affected to varying degrees by digitisation.

Hospitals, clinicians, pharmaceutical companies, pharmacies, medical device

manufacturers, diagnostic firms, insurers, etc. must adapt their business models to

the new environment in order to survive and prosper. These adaptations should be

accompanied by complementary changes to policy to deliver an environment that

meets the evolving needs of healthcare consumers.

To anticipate the impact of digital disruption on the healthcare industry it is

necessary to consider how various sources of technological disruption will either

independently manifest or converge to alter the composition and organisation of

critical activities in the healthcare value chain. Healthcare is an information rich

industry; even so, information asymmetry had typified traditional healthcare

models. True disruption should represent a deviation from convention and for

healthcare this could be borne by rebalancing this asymmetry through the capture

and analysis of data as enabled by technology. To the extent that digitisation does

not require regulatory approvals, with relatively inexpensive new technologies, the

barriers to entry for new entrants are being lowered and this means that whilst

opportunities and threats remain common to industry players, incumbents need to

pay particular attention to agile new entrants willing and ready to disrupt because of

lower levels of business model risk.
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Since inception, healthcare practices have focused on treating disease and illness

in patients. This largely reactive model of care has remained essentially unchanged

for centuries characterised by a fragmented value chain but with numerous

interdependencies that contributes to unnecessary duplication and potentially

avoidable clinical errors. However, the advent and rapid advancement of informa-

tion and communication technologies (ICT) since the mid-twentieth century is

profoundly affecting the healthcare industry in terms of improved research, better

delivery of care, better access to both broad and specific information by consumers,

therefore driving informed choice and more efficient administration.

Further, ICT is also changing the traditional model by facilitating a much greater

emphasis on the prevention of disease and illness. Indications are that the shift has

already commenced from a provider-centric institutionally driven mass market

healthcare model. Increasingly, consumers will be enabled by the technology to

take the current sickness model to a more customer-centric and individually driven,

personalised wellness/prevention model providing greater control of their own

health as a complement to professional advice provided by clinicians. Significant

benefits in the form of reduced episodes of institutional care (such as hospitalisation

for acute exacerbations of chronic illnesses) will likely lead to a reduction in direct

and indirect costs.

There are differing views as to precisely how digitisation in particular, and

technology more broadly, will drive the evolution of the industry. This uncertainty

is exacerbated by the rapid rate at which technological advances continue to occur.

According to Christensen et al. (2009) one way that digitisation may cause disrup-

tion is in the form of decentralization. It will consist of taking the most recent or

even inferior versions of technology that exist in hospitals and moving it outward—

to clinics, retail clinics, and, eventually, to the home. Christensen suggests that

medical experience will become more commoditized.

Advances in technology parallel advances in the body of research and evidence

available to clinicians. Doctors have already made a shift from intuitive care to

evidence-based medicine and subsequent evolution of personalised medicine.

Payors, especially in Europe—most notably the UK, France and Germany—have

led the way and are increasingly basing reimbursement on evidence based

outcomes. With the exception of some orphan pharmaceuticals, incremental reim-

bursement is becoming more difficult for products that cannot prove they are more

effective. Specific gene-based therapies are an example of targeted evidence-based

medicine enabling treatment algorithms to become more explicit and therefore

easier to teach with each gradation. This trend could potentially allow more parts

of care to scale out from physician specialists to nurse practitioners to patients and

families; one could perhaps contemplate a future where the next phase of evidence-

based care allows medical decisions to be made upon phenotypes rather than

genotypes.

With the swelling of available data, the ultimate impact of digital disruption

could mean the creation of more certainty through timeliness, standardisation and

evidence-based reasoning. This becomes particularly important in enabling a more

discrete definition of healthcare outcomes and subsequent changes to payment and
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reimbursement models. This shift is significant for healthcare, an industry where

fee for service payments represents convention, because traditional business

models have been shaped by this dynamic.

Healthcare in Australia has an interesting B2C model because insurers (national

and private) pay for products and services, and up until now this has rendered little

accountability by both providers (who make purchase decisions and ‘push’

demand) and patients (who make consumption decisions and ‘pull’ demand). The

potential to redefine value according to outcomes rather than discrete service is

significant because it provides more granularity and clarity to stakeholder

expectations across the chain, fundamentally altering the conversation between

providers, payers and patients in the process. This change in the definition of

value will force the value proposition of healthcare providers, and associated

measures of success, to change.

In a developed economy, the sum of consumer demand for timeliness and

transparency, data to effect evidence-based reasoning rather than intuitive

decision-making, and payment for outcomes rather than service, may result in a

more liberalized market exposed to natural regulation in supply and demand

efficiencies, with minimal need for government intervention except where neces-

sary to manage population-based risk.

2 Definitions

Digitisation has given rise to the introduction of new terminology to the healthcare

industry. The most widely used of these is the term “telehealth”, which

encompasses the concepts of “telemedicine” and “telecare”. Although there is no

universally accepted definition for each of these terms, the following definitions are

indicative of usage by healthcare practitioners in different countries.

Telehealth is defined by the United States Health Resources Services Adminis-

tration as “the use of electronic information and telecommunications technologies

to support long distance clinical health care, patient and professional health-related

education, public health and health administration.” Telehealth includes clinical

services provided by telemedicine and non-clinical services in remote areas includ-

ing provider training, administrative meetings and ongoing professional develop-

ment (Healthit 2014).

Telemedicine is referred to by the Frontier Communications Corporation as “the

provision of clinical services to patients in other locations”. Examples include

patient consultations via video link with clinical specialists; remote monitoring of

patient vital signs, remote medical assessments and diagnoses based upon medical

imaging digitally transmitted, and the prescription of treatment.

Telecare refers to the use of technology that enables patients to be cared for at

home thereby avoiding the need for admission to an institutional setting. The

patient maintains their independence in a familiar environment whilst reducing

cost and pressure on the healthcare system.
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3 Information Technology (IT)

Due to the disparate, complex and interdependent nature of digital information and

communication technologies, an analysis of each technology and its potential

contribution to transforming healthcare is warranted.

3.1 Apps

An “app” is a software application downloaded to a mobile device that is developed

to enable a specific activity to be performed. The number of healthcare apps

developed for clinicians and consumers has increased substantially since 2007,

driven primarily by the growth in mobile digital devices such as smartphones,

tablets and smartwatches.

Examples include apps that are designed to:

• monitor sleep patterns to assist in optimizing circadian rhythm;

• provide information to improve nutrition and diet;

• track individual physical activity against recommended benchmarks;

• monitor chronic conditions and alert of unexpected changes;

• test and improve cognitive abilities;

• enable remote diagnosis;

• analyze basic health data; and

• transmit anomalous data to healthcare professionals for more detailed analysis.

The overall objectives of such apps are to prevent illness from developing,

improve the timeliness of clinical intervention, increase consumer convenience,

and collect, collate and analyze vast amounts of disparate data to significantly

enhance the diagnostic abilities of clinicians.

3.2 High Speed Broadband

Communications technology is a key enabler of digital disruption by providing the

network infrastructure that transmits data in the form of text, voice and video

between individuals, between groups, and between systems. High speed broadband

is the most recent type of communications technology that comprises a network of

optical fibre, coaxial cables, and/or wireless connections for the rapid transmission

of large quantities of data in a reliable, timely and secure fashion across geographic

locations. Data transfer speeds of up to 1 Gb/s are possible. Recent technological

advances also permit broadband to function at relatively high speeds of up to

100 Mb/s over standard copper telephone lines and via satellite.

The technology is a platform for transmitting electronic patient records and

diagnostic images. Additionally, by enabling greater data mobility through
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monitoring using wireless devices the accessibility and cost-effectiveness of patient

care is improved.

Accordingly, high speed broadband is transforming where and how healthcare

training, diagnosis and treatment are delivered. As an example, high speed broad-

band in conjunction with high resolution video and advanced robotics can enable an

experienced surgeon or a trainee located in a major city to operate on a patient

located in a regional hospital.

The implications for participants in the healthcare industry are that data

networks and data services must be reliable and secure. This necessitates the

allocation of appropriate amounts of capital investment and operational expenditure

to ensure that IT infrastructure remains capable of supporting high speed transfer

rates whilst ensuring that the most appropriate and sophisticated safeguards are in

place to protect data transfer.

3.3 Wi-Fi

Wi-Fi is a network-dependent communications technology that provides mobile

connectivity between enabled devices, thereby improving the flexibility and effi-

ciency of clinical services. By providing wireless access to patient data in real time,

clinical workflows are also improved. The technology already has a large installed

base in most industries and provides good data transfer rates, high levels of

interoperability and robust security characteristics. Constant advancements in

Wi-Fi technology enhance the user experience by increasing capacity and data

throughput, improving coverage and reducing latency.

Many of the devices and applications developed over recent years for use by

healthcare practitioners incorporate Wi-Fi capability and include infusion pumps,

smart beds, wireless EKGs and oxygen monitoring devices. These, and other

devices, operate in conjunction with mission-critical information applications

such as access to electronic medical records (eMRs) and real-time access to

X-rays and MRI scans. The delivery of medical telepresence via Wi-Fi assists to

scale the availability of quality health care in remote areas (Wi-Fi Alliance 2016).

3.4 Electronic Medical Records (eMRs)

Traditionally, patient records are kept in a hard copy format by individual

healthcare providers. The discrete nature of storage of theses records prevents a

connected, holistic and longitudinal perspective of the patient’s medical history. In

contrast, eMRs are kept in a digital format that makes real-time patient data

available immediately and securely to relevant providers. These digital records

can provide a patient’s entire medical history, diagnoses of conditions, prescribed

medications, treatment plans, allergies, details of immunization, and radiology and

laboratory test results.
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Unlike hard copy records, eMRs can enable better patient outcomes by offering

benefits that include:

• A more holistic view of a patient’s care resulting in improved decision-making

by providers.

• The facility to easily and quickly share information with multiple providers

involved in a patient’s care.

• More accurate diagnoses and more effective treatment.

• Automated workflows and streamlined processes along the length of the

healthcare value chain, resulting in improved efficiencies and greater cost

reductions.

Apart from patient-specific benefits, access to electronic versions of grouped

patient information also facilitates the aggregate analysis of patient populations at a

provider level to enable comparative assessment of outcomes. Such information is

therefore useful to derive value and subsequent reimbursement by payers. There is,

however, a good deal of privacy legislation that needs to be dealt with to fully reach

the potential of this idea. Additionally, national laws make a cloud computing

approach to storage difficult and many jurisdictions will not allow their citizen’s

data to be stored off shore.

3.5 Big Data and Data Analytics

Clifford (2008) and Feldman et al. (2012) identify five interdependent dimensions

of big data:

1. Volume refers to the amount of the data in terms of its management and storage.

2. Variety concerns the structure and different types of data.

3. Velocity is the frequency with which data are produced, processed and analyzed.

4. Veracity concerns the data’s quality, relevance, predictive ability, and meaning.

5. Value is the benefit derived by those using the data.

It is critical that data integrity be maintained via management of data sources,

content, consistency, access and security, stewardship, and user training. In the

absence of effective management, issues associated with data unreliability, inac-

cessibility, inaccuracy or omission may occur (Shaw 2013).

Data analytics is the analysis of large volumes of data originating from multiple

sources and the ease/speed with which the analysis can be performed. Big data and

its analysis are inextricably linked with the content of electronic health records.

There is a wide range of applications for which big data and data analytics can be

utilized in healthcare. Groves et al. (2013) suggests four broad categories of

utilization:
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1. Administration and delivery: the management of healthcare delivery and the

associated costs.

2. Clinical decision support: to assist in the decision-making process.

3. Clinical information: comprises the data sets that are specifically available for

data analytics.

4. Behaviour/consumer: demographic analysis including the behaviours and

lifestyles of individuals and groups.

3.6 Cognitive Computing and Artificial Intelligence

Cognitive computing refers to a machine’s ability to incorporate learning into its

programming. It is a form of artificial intelligence that attempts to mimic how

humans think in terms of perception, recognition, and reasoning. By accessing big

data the objective is to solve complex problems that contain many ambiguous

variables.

The software that is the foundation for cognitive computing and artificial

intelligence typically requires computer hardware that possesses powerful data

processing capability. Examples of applications to-date include weather forecasting

and predicting stock market behavior. In healthcare, the use of the technology’s

modelling and simulation capabilities has wide application for improving patient

outcomes. Oncology in particular is a field of application whereby the development

paths of different cancers can be more accurately predicted using accelerated

modelling techniques. This is already resulting in improved detection and treatment

by clinicians but further significant improvements will occur in the short-term as the

software becomes more sophisticated and the hardware becomes ever more

powerful.

4 Perspectives

Since the industry is both fragmented yet highly integrated through

interdependencies, the subsequent complexity means that those most appropriately

positioned to understand the magnitude and scale of such disruption are those at the

helm of decision-making for healthcare institutions, or those with a vested interest

in the business of healthcare. Insights were gleaned from discussion with key

thought leaders including the CEO of a global private hospital group consisting

of over 200 hospitals across five countries, a senior executive from a global

healthcare consulting practice, and a senior medical executive who has held clinical

and leadership positions in university, healthcare and consulting organisations,

including the Harvard Medical School. Collectively, these insights have been

framed within four key contexts: (1) stakeholders (primarily patient outcomes),

(2) service activities, (3) resources and (4) healthcare economic models.
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4.1 Stakeholders

For stakeholders, the main source of disruption will be to the way care is delivered,

with a greater focus on the customer experience.

There is an increasing consumer expectation that health systems and social care

systems will respond more effectively to the needs of individuals. Rather than being

treated as a number within a system, consumers expect to have their sovereign right

to play a role in the determination of their care respected. One example is choosing

what to eat and when to eat as a patient in a hospital. Since care institutions such as

hospitals are tightly integrated ecosystems where connectivity between nodes

creates inertia rather than agility, acceding to patient preferences even for seem-

ingly simple requests cannot always be guaranteed. This is due to links with other

standardised processes and procedures such as, but not limited to, availability of

nursing staff to assist with feeding, mass production of meals and logistics working

to tight timeframes to service large numbers patients. It can be said that whilst

technology has enabled increased flexibility in meal preferences (and not without

additional cost), such adaptability is likely to be more prevalent in private hospitals

because choice goes to the core of private healthcare’s value proposition.

The value of realising the demand for increased transparency and access to data

in healthcare brings a more informed consumer and payer. Even though the

technological infrastructure exists to support data capture and transparency, rele-

vant and scaled reporting processes are not yet in place. For example, it is hard to

find information that influences choice of surgeon, such as average length of stay

for a particular procedure, unplanned readmission rate, and infection rate. In order

to satisfy stakeholder demand for this information, further discourse on policy and

regulatory changes, and legal considerations required to effect this dynamic is

warranted.

Despite the promise of next generation technologies such as nanotechnology,

targeted therapies and genetic screening, stepwise increases in progress are not

being seen. At a macro level, incremental improvements in life expectancy and the

fact that a cure for cancer remains elusive provide examples of this. So, whilst the

entire human genome has been sequenced the impact to healthcare in terms of

fundamental disruption to healthcare trends has yet not manifested.

4.2 Activities

The stepwise changes that have revolutionised healthcare over history include the

discovery of penicillin; discovery of antipsychotics; advances in surgical

techniques facilitating open heart surgery, joint replacement and kidney transplan-

tation; and the discovery of bacteria as the etiology of peptic ulceration. Despite the

exponential ascent of technology, manifesting through mass digitisation, there are

some characteristics of the healthcare industry that may limit impacts of the same

magnitude.
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Regulation has a protective effect on industry providers and this provides some

degree of buffering against wide-scale disruption and regulatory pressures seem to

increase in complexity every year in line with the expectation that risk will be

managed to zero were possible. For the most part, the question of how and where to

deliver coordinated care safely is ultimately a function of the complexity of care.

For example, substitutes for hospital procedures at the lower end of complexity

such as gastroenterological interventions, do exist and day surgeries perform these

functions at scale. Even so, extrapolation of this trend to settings beyond day

surgeries is unlikely because of the regulatory pressures that exist within healthcare

generally and the expectation that safety is a priority that cannot be compromised.

4.3 Resources

When screening for disruptive impacts to institutional care, it is difficult to antici-

pate a technology-based alternative to the services delivered by people, the major

resource composition. Currently, no viable substitutes for the subtleties of human

interaction and empathy exist and because the vast majority of services provided by

all hospitals are delivered through people, the core business of all hospitals should

remain unaffected for the foreseeable future. Unless Artificial Intelligence makes

rapid advances such that a robot can effectively replace the subtleties of human

understanding and interaction, the resource base should act to insulate healthcare

from role substitution and fundamental service disruption.

In other resource areas, technological progress does not yet necessarily correlate

to progress in general in healthcare. The rejection of digitization in the area of

electronic medical records (eMRs) in some hospitals makes sense from both

economic and risk management perspectives. Although electronic records are

espoused to increase accuracy and reduce error, they are not without risk. With

respect to cyber security concerns, paper based records are intrinsically protected

from the “perils of technology”. Furthermore, the case to transition to eMRs is not

compelling as there is currently no compelling evidence on error reduction nor a

reduction in the cost of error, with a corresponding lack of evidence for significant

improvements in productivity. An insight was shared where a hospital that was

recently constructed to comply with the highest level of eMR application compared

the benefit of implementing eMR against the paper based benchmark. It was

determined that the return on investment was very low given the large costs of

implementation and driving the technology throughout the hospital, with no obvi-

ously identifiable material patient benefit or cost benefit. Nevertheless, the fact that

technology exists, albeit with an unclear value proposition, does indicate the

potential for disruption in the service model in the future.

Radiology is an example where the potential for a computer-assisted diagnosis is

real and enabled by algorithms that allow interpretation of a series of images.

Pathology is another example of digital disruption whereby assays have become

automated and the need for human capital is reduced. In both instances, technology
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has enabled these services to be delivered at scale and remotely, realising

efficiencies and cost savings as a result.

On the contrary, investment may be considered necessary because of a need to

present the business of healthcare provision as technologically advanced—crucial

for an industry with progress through scientific and technological pursuit at its

heart. The DaVinci Robot used in prostate surgery is a prime example of a decision

to invest even when the business case fails. A capital investment of $3 million

upfront and consumable cost of $4500–$5000 per case is very difficult to justify

when generally, reimbursement for an open procedure and robotically assisted

procedure is effectively the same yet conventional methods require a much lower

level of upfront capital investment.

The human interface of healthcare cannot be digitised away en masse, although

opportunities may exist to increase efficiencies in components of the value chain.

Areas where a digital interface already exists and is fundamental to the activity

performed will be exposed to digital disruption with the impact to business delivery

models limited by the extent to which human involvement is required for the

delivery of care.

4.4 Economic Models of Healthcare

Healthcare is a patient-centric industry at heart which has been greatly assisted by

advances in technology. Such advances have paved the path towards more

personalised care but with this specificity comes more niche models that drive up

unit cost per offering.

Healthcare investment in technology tends to occur in silos, while technology

payoffs often occur outside of silos. Furthermore, productivity gains through

technology and digitization are not always enjoyed by the stakeholders making

the investment. In the case of the DaVinci Robot, whilst the hospital makes the

investment in the absence of incentive from a reimbursement perspective, it can be

argued that a social return on this investment is realised through quicker return to

work for patients. Additionally, an investment of this type may extend the working

life of surgeons/urologists because of a reduction in ergonomic challenges of

surgery. The lack of consistent and reliable measurement of this type of return

means that business cases involving aggregate returns are hard to quantify. In this

way, benefits of investment in technology are diffuse, difficult to track and therefore

unconvincing.

This could help to explain why the fundamentals of hospital operating models

have not radically changed as a result of digital disruption. Despite various long-

term trends such as a reduction in the average length of stay (through improvements

to anaesthesia and surgical techniques), an increase in the volume of surgeries, and

a change in case payments from daily basis 20 years ago to episodic payments

today, there has not been an example of radical disruption to the operating model as

enabled by technology alone. Whilst the transfer of information is faster and the
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potential for duplication of services and wastage can be reduced, this has not

changed the requisite elements of the care delivery.

Apart from substantiating evidence-based care decisions, data have allowed

negotiations to flow at a level beyond rhetoric. Care providers need to have systems

and people focused on understanding their own data to support the business case

when negotiating care payments. Therefore, whilst technological gains have

manifested mainly as efficiencies that drive an increase in volume, and a conse-

quential and often modest increase in productivity, data captured by enabling

technology are also used to shape reimbursement with an encroaching transition

to outcomes based payment rather than traditional fee-for-service methods.

In the short-term, real disruption is likely to follow price signals rather than any

technology change in itself. Rather than having new technology or roles developed

which fundamentally alter business models by making roles or treatment settings

less central to the process, disruption is more likely to immediately converge on

areas of the industry where price signaling is wrong such that the market will take

care of itself. At this point, price referencing can play a disruptive role because

technology allows access to prices beyond geographical boundaries.

Pricing should reflect cost and the appropriate utilisation of assets: The cost of

administering chemotherapy is one example where reference pricing could disrupt

business models across markets. In Australia the price hovers around $350 per

episode delivered in a clinic ($100 cost of drug, leaving $250 for administration and

nursing costs), whilst the same treatment provided in the United States could be up

to five times this amount. This contrast provides an example of the cost benefits of

centralising care by pricing in line with true costs.

The way healthcare is funded both fundamentally and indirectly influences the

way it is delivered. For example, aside from volume based transactions encouraging

business operations at scale, healthcare providers might assess investment

opportunities according to traditional investment metrics such as return on invest-

ment (ROI) and opportunity costs. For example, a decision to not invest in an eMR

system may be made on the basis that for a certain hurdle rate, an alternative project

(such as the purchase of another hospital) with a higher ROI exists, rendering the

eMR project unattractive. This is despite dominant views that encourage invest-

ment in technology as the chief method for realising efficiency and improved

models of care.

5 Conclusion

Insights gleaned from key thought leaders in For-Profit, Advisory and Academic

sectors suggest that whilst digital technology is implicitly involved and will play a

major role in healthcare disruption, it might not necessarily serve to be the conclu-

sive source of disruption to the underlying architecture of the healthcare industry.

The disruption will impact stakeholder expectations, the organisation of activities,

utilisation of resources, and economic models of healthcare delivery.
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Technological advances will overhaul the way some components of healthcare

are delivered, realising cost savings and efficiencies through scale such as radiology

and pathology services for example. The ubiquitous requirement of healthcare in

the community, labour intensive resource constraints, implicit high risk in

healthcare delivery, and the corollary need for broad regulation collectively serve

to protect against fundamental change.

The data that are generated, captured and analysed through digitisation in

healthcare will contribute to altering the composition and organisation of critical

activities in the healthcare value chain. The ability to provide more granularity and

clarity to all stakeholders through this data will change expectations across the

value chain, and this will fundamentally alter the conversation between providers,

payers, policy makers and patients in the process. The result could deliver a more

liberalised market exposed to natural regulation in supply and demand efficiencies

rather than the perverse incentives created by conventional fee-for-service models.

Despite the above, one of the most difficult challenges for developers and

providers of digitised services lies in how these may be effectively monetised.

Unfortunately, many practices in the digital space, such as free and freemium

offers, have influenced the relationship consumers have with digital technology,

particularly their willingness to pay. Many users implicitly, and more often explic-

itly, demand the benefits of digitisation without consideration. While the provision

of such services has been good for companies to differentiate themselves and gain

market share, it has come at the cost of profitability. It may follow that after an

initial wave of offerings, the transformation to digitisation will slow considerably

due to reduced economic incentives.

Digitisation will both influence and enable industry-wide change however, the

ultimate disrupter will be the change to the sociopolitical contract that underpins the

healthcare system, and this is driven by the need to move from volume driven fee-

for-service models to more efficient, evidence-based methods of payment based on

outcomes. Digitisation will drive transformations in existing models of therapeutic

care and associated business structures. This will provide the impetus for

innovation, creation of new revenue streams and cost structures that will ultimately

shape healthcare delivery to meet the needs of individuals and redefined measures

of value.
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The Opportunities Offered by Digitizing
Clinical Pathways

S€oren Eichhorst, Karl Liese, Stefan Moder, and Manuel M€oller

Abstract

Across numerous industries and sectors, digitization is a fundamental change

process. In the healthcare sector it is already affecting how hospitals operate, and

will continue to do so in the future. It can add value by facilitating communica-

tion and documentation, supporting the automation of processes and providing

new opportunities—for example in regard to better patient aftercare. Numerous

digital solutions are already available—however, not many of these are actually

established in daily clinical practice, mainly as a result of certain key challenges,

like the complexity of medical and technical processes, limited funding and the

fact that digitization requires change within the entire organization. Neverthe-

less, experience from extensive work with clinical practitioners shows that these

challenges can be overcome and that digitization can improve both the quality

and efficiency of care—ultimately resulting in a positive impact on hospitals’

financial performance.
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1 Digitization Changes the Way Hospitals Operate

Digitization involves fundamental changes for companies, public institutions, and

for society as a whole. Whereas in the past technology has been applied in order to

make processes and procedures more efficient and effective in regard to individual

steps, digitization is leading to a fundamental, human-driven change in the entire

process architecture—digital communication channels, automated work flows, and

data access are integrated end-to-end across entire processes.

Although digitization is already well advanced in many sectors—e.g. in retail

and financial institutions—some sectors are only at the beginning of this develop-

ment. This includes healthcare—particularly the inpatient sector. Since the “clas-

sic” levers for improving quality and efficiency, such as process optimization and

selective use of IT, have been exhausted in many hospitals in recent years, it is clear

that digitization is going to be one of the most important means of improving

quality and efficiency in the future.

In 2012 already one-third of approximately 200 hospitals surveyed in Germany

indicated that they used a fully functioning digital system for managing patient

records across all departments (H€ubner et al. 2012). This could be a good starting

point by acting as a central access point for all patient medical information. This

opens up possibilities for hospital digitization.

1.1 For the Sake of the Patient: The Opportunities Produced by
Digitizing Clinical Pathways

Digitization generates value in patient care by combining four levers:

1. Digital interaction and communication—the use of new devices

(e.g. smartphones, tablets) to improve communication, provide information,

and interact with doctors and nursing staff, and also with patients themselves.

2. Digital offerings and services—the use of special digital offerings, such as

“wearables” (e.g. wearable computerized systems to detect biological signals)

in patient aftercare and apps to support the treatment of chronic diseases in the

field.

3. Automated end-to-end processes—the optimization (from the patient’s perspec-

tive or as regards the final treatment objective) of end-to-end processes, using

extensive process automation and integrated views of individual steps.

4. Advanced analytics and prediction—the integration of intelligent algorithms in

processes, e.g. the use of historical data and up-to-date real-time information

(such as weather data) to better predict anticipated patient flows.

The comprehensive application of these four levers can result in sustained

changes in patient care and patient experiences, especially in regard to inpatient

facilities. To give one example, it would be feasible that, following the initial

anamnesis and diagnostics, the subsequent planning of the inpatient (and
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outpatient) treatment pathway will be fully automated, and will dynamically

respond to possible changes in context (e.g. the need for surgery as a result of an

emergency) based on intelligent algorithms (see Fig. 1). However, due to the lack of

digitized processes in the majority of hospitals and the difficulties to link different

systems together this still remains a future scenario.

The active notifying of patients via mobile devices, as well as managing patients

using such devices, also offers significant quality and efficiency potential. So too

does the use of mobile devices to implement “open” processes—from data input-

ting by patients and providing patients with regular information about their treat-

ment, to seeking their feedback on treatment processes in the hospital (see Fig. 2 for

an example).

1.2 Challenges and Success Factors for the Implementation
of Digitization

With the opportunities described above, it is a fair question to ask why digitization

of clinical pathways is still in its infancy. We would like to give an overview of the

key challenges we have identified in the course of our work with providers and

other players in the healthcare sector across the globe, and how to potentially turn

these challenges into success factors.

▪ Forecast of total capacity utilization 
based on statistical models

▪ Basis for dynamic scheduling and 
capacity management

Prediction logic for capacity utilization
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100%
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▪ Identification of standard treatment 
paths
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Fig. 1 Automated planning of inpatient stay. Source: Eichhorst et al. (2015)
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The inherent complexity of medical interventions Owing to the sheer complex-

ity of medical treatment routines, the main challenge for digitization projects is

where to start. Digitizing an entire hospital, with all of its clinical procedures,

would require a huge investment and would be a very long project, capturing key

resources for many months before the first result could be seen. Thus, we recom-

mend starting with a single clinical pathway such as, for example, transcatheter

aortic valve implantation (TAVI), as described below. TAVI makes a good exam-

ple because it is a well-defined clinical pathway with growing importance and a

reasonable set of variances.

Learning along the way The digitization project relating to this first clinical

pathway should be used to build up skills in the organization for digitization

projects, while carefully avoiding tying up clinical resources. The pilot project

will provide vital information about integrating the software systems, and will help

build up the capabilities of medical staff, administrative personnel, and IT, which

can then be used in the subsequent roll-out stages. After the first pathway is

digitized, the approach can be adapted and scaled up to other pathways.

My treatment

Information 
on my
condition

Feedback 
for us

My treatment plan

Today Tomorrow ThursWedTime

Explanation of
anesthesia

10:00 OP

11:00 EKG, TEE

13:00 TEE Release

About the examination
Transesophageal echocardio-
graphy (TEE) is a special 
ultrasound examination in which an 
endoscope is inserted into the
esophagus to make "close up" 
examination of the heart possible.

Risks There are typically no complications in performing the
examination.  Occasionally, it can adversely affect esophageal
reflexes; in extremely rare cases, it can result in injury.

Treating physician
Dr. Maier
Cardiologist
Ext. 982

Please be aware that due to emergencies, schedules may need 
to be shifted – we ask for your understanding

Note

Participation 
in a clinical 
study

Fig. 2 Involving the patient as an active player in the treatment process. Source: Eichhorst

et al. (2015)
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Digitization affects the entire organization Because digitization can only realize

its full benefits by covering clinical pathways from start to end, all stakeholders in

the hospital will be affected and will need to contribute to the project. This includes

management, medical experts, IT, finance, etc. This means all of the relevant

stakeholders need to be involved in the project design and need to make available

sufficient resources to contribute during the implementation.

The technical complexity of legacy systems Modern hospitals typically still have

a highly fragmented IT landscape. Even today, processes are partially paper-based,

which poses significant hurdles for digitization projects. The key success factor for

digitization is to interface with the existing systems; however, these systems are

often produced by different vendors and are only loosely connected to each other—

think, for example, of the financial reporting system, the system managing elec-

tronic health records and the IT system used by the cardiology team. Whenever

possible, existing middleware solutions connecting existing hospital systems

should be used, instead of building new interfaces.

Limited investment funds Hospitals often lack the budget required for large IT

projects. The lack of money for a “big-time” platform overhaul project results in a

fragmented IT system landscape, with only the most urgent problems patched up,

using isolated or loosely connected solutions. In the mid-term, digitization can help

reduce operating cost significantly; however, in the short term, we suggest tightly

restricting the involvement of internal staff scope and, in the initial pilot phase,

using only external consultants and software developers. The pilot can be used to

build relevant capabilities for internal staff and the developed solution can then be

scaled up to other clinical processes by the hospital staff themselves, at a later point

in time.

Tapping into ambulatory data A large part of the diagnostic information and

patient history is created outside the hospital, in the ambulatory system. Health

systems are still struggling to develop and enact regulatory structures to standardize

this information and to create interfaces for information exchange. However, there

are good examples of progress in creating a common information standard across

inpatient and outpatient care in some big health systems, like the UK’s National

Health Service and the system in Germany (where an eHealth bill was passed in late

2015). Instead of a hospital building its own interface to ambulatory care systems,

we suggest relying on data transferred via these officially regulated interfaces.

Full benefits can be reached only with digitization across multiple

hospitals Digitization can only produce its full value if it is not isolated but rather

takes place across multiple hospitals. Today, the transfer of patients and related

patient records is still cumbersome (if it happens at all). Digitization is creating

large efficiencies by both simplifying the process of patient health record exchange

as well as opening the door for end-to-end clinical pathway orchestration across

multiple medical specialty departments.
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Summarizing these success factors it becomes obvious that successful digitiza-

tion is a process that requires full commitment of a broad variety of stakeholders—

from physicians to IT and across all layers of the organization. Ideally this commit-

ment is not only present in one hospital but across several hospitals or even care

networks to also cover the outpatient sector. Failing at achieving the cooperation of

all stakeholders will—in the best case—lead to running a successful pilot that will

end up being a onetime project that cannot be replicated elsewhere.

1.3 Think Big: Types of Solutions to be Considered

A broad variety of digital solutions are available, which can be classified in various

ways, e.g. on the type of device used or the type of computing involved. We have

chosen a pragmatic framework that places digital solutions into five different

categories, by reference to the type of process they focus on:

• Patient-centered solutions: processes by which healthcare providers and patients

collect and use patient-specific data

• Telemedicine: processes focusing on consultations between patient and physi-

cian at different locations—leveraging communication technology

• Hospital operations: the optimization of operational processes in hospitals

• Predictive modeling: processes that aim to predict patient-specific risk profiles

and care pathways

• Care coordination: processes for managing the coordination of care across

sectors and providers

Table 1 provides a more detailed overview of the different categories and

examples of solutions. This overview focuses on processes and procedures around

the patient and patient care. (Of course, there are various processes that take place

as part of the administrative and support activities of a hospital (for example,

finance, HR, and procurement) and these can also be digitized. However, the

digitization of these activities is not specific to the healthcare sector—they can be

found in other industries as well—and thus this does not fall within the scope of this

chapter.

The maturity of the tools mentioned in Table 1 differs—telemedicine is already

used by many health insurance companies and providers (at least in pilots), whereas

really well-engineered interactive care pathway solutions are neither well

established in the market nor broadly implemented in real-life care settings. The

second important consideration, looking at this overview, is the fact that different

healthcare systems and care setups are not equally suitable for the solutions listed

above. Care coordination tools, for instance, require an environment that allows the

linking of inpatient and outpatient sectors.
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Table 1 Overview of solutions for digitizing care processes in hospitals

Category Solution Description and examples

Patient-

centered

solutions

Remote monitoring • Tracking of various health parameters (weight, blood

pressure, blood sugar, etc.) via devices/wearables

• Monitoring of health data by medical staff or device

Medical adherence • Reminder to take drugs on time (e.g. via short

messages or through an app)

Smart medication

list

• Electronic drug prescription system

• Automated check for potential drug interactions and

contraindications (based on patient health record)

Interactive care

pathway

• Standardized interactive treatment plan according to

international guidelines (e.g. provided through a tablet)

• Suggesting specific lab tests, procedures and a therapy

regimen according to patient information and diagnoses

• “One-click” documentation via a portable device

Patient education • Device-based solutions that provide comprehensive

disease-specific information and guidance for a

healthier lifestyle

Patient services • Services facilitating and improving the hospital stay:

e.g. ordering food, TV entertainment, information about

upcoming procedures or timetables with appointment

reminders and directions to the location of treatment.

Tele-

medicine

Teleconsultation

and Telediagnostics

• Physicians in hospital/practice/a telemed center can

undertake consultations with patients at their homes

• Allows triage of patients and early recognition of

changes in health status (especially when combined

with remote monitoring)

Hospital

operations

E-booking and

reminder tools

• Online scheduling of appointments

• Appointment reminder service, e.g. via text

messages, email, automated call

Tracking solutions • Sensors on hospital goods or patient beds allowing

tracking of location of goods and/or patients

• Different technologies available, e.g. radio

frequency identification, GPS, Bluetooth

Remote expert

consultation

• Remote conferencing system allowing exchange of

patient information and involvement of additional

experts to discuss cases

• Already used for tumor- and other specialist boards

E-rostering • Software that calculates the best roster for staff

• Timesheets created automatically

Patient flow

management

• Electronic whiteboards and desktop applications, for

monitoring patient flow and bed availability in real-time

• Specific solutions available for emergency room

(ER) and operating room management

Triage system • Prioritization regarding severity of cases in order to

provide patient with adequate level of care

• Typically ER-based but also available for other

consultation settings

Drug barcoding • Scanning of barcoded drugs and codes on patient

wristbands to ensure correct drug administration

(continued)
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It is clear from this brief overview that in order to successfully digitize a

treatment pathway the healthcare environment, the targeted process for digitization

and the actual provider setting all need to be evaluated carefully.

2 Case Study: Digitization of the TAVI Procedure

To showcase the opportunities of digitization we present here a case study of one

particular treatment path: the TAVI procedure, to which end-to-end digitization

was applied. The TAVI procedure is a modern and minimally invasive alternative

to open heart surgery for patients that require a replacement of their aortic valve. A

constricted aortic valve (aortic stenosis) is the most frequent valve disorder in

elderly patients and causes symptoms like dyspnea and syncope. Without treatment,

it results in heart failure.

The classic procedure for treating aortic stenosis, which is currently the method

of choice, is to perform a surgical intervention, which requires opening the chest.

This is a well-known intervention and is performed frequently by a large number of

cardiac surgeons. It is reasonably safe.

In comparison, TAVI, which can also be used to treat the condition, is signifi-

cantly more expensive and is therefore applied in a fraction of the cases. Histori-

cally, TAVI was originally applied if the patient was deemed too unstable, such that

it was thought that there was a risk they would not survive the classic surgical

intervention. Nowadays, however, TAVI is being used more and more for patients

with moderate surgical risk.

Many health systems have established clearly defined criteria that are checked

by a group of medical experts (a “heart team”, consisting of surgeons and

Table 1 (continued)

Category Solution Description and examples

Predictive

modeling

Predictive analytics

using health data

• Software using predicitve algorithms to determine

the patient-specific risk of, for example, hospital

admission

• Health data collected by various personal mobile

health (mHealth) solutions

• “Regular” health data can also be used as a data

source

Care

coordination

Coordination of care

across sectors

• Software allowing coordination of general

practitioner and specialist appointments, procedures

and medication

• Central storage platform for comprehensive health

records

Source: Own illustration (2016)
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cardiologists) before the decision to apply TAVI is taken. This decision is taken on

the basis of diagnostic tests that start prior to hospitalization, complemented by

further tests in the hospital.

From our discussions with a number of physicians, we found that TAVI is a

suitable starting case for digitization as it involves a range of clinical functions but

can be limited to a manageable number of process variants (Fig. 3).

End-to-end digitization of TAVI leads to the following operational

improvements:

• As a result of the complete transparency that digitization allows for regarding the

availability of critical resources (medical specialists, operating rooms, intensive

care beds, and so on), patients are only requested to attend hospital for

pre-operation when treatment can actually be carried out. Critical resources

can be utilized evenly, reducing load peaks and idle times.

• The patient-centric data model allows the relevant data to be summarized for

patients, allows them to move autonomously through the hospital, and to carry

out typical tasks such as meal selection or finding their way to the next treatment

area independently.

• At the same time, data is generated for the electronic patient records, providing

information for further process optimization in the medium term and for better

demand forecasting.

1 Can partially be performed by family doctor
2 Meet twice a week
3 Transapical aortic valve implantation in patients with severe hardening of the arteries
4 Transfemoral aortic valve implantation
5 Anticoagulants
6 Prevent clumping of platelets

5
Intensive care

Day

2 Case discussion with interdisciplinary team2

1 2 3 4 5 6

3
Surgery 
preparation

1 Preparatory examinations1

4
Sur-
gery

6
Cardiac surgery 
or normal cardiac department

7 Check-ups 

MRT
Catheter
Blood count1

Transthoracic and transesophogeal echo1 (TTE/TEE)

Decision on surgery risk (e.g. Euroscore)
Decision on classic treatment (better 
long-term prognosis) or TAVI3,4 (high-risk patients)

Central venous 
catheter
Pacemaker 
(optional)

Hybrid TAVI3
or
catheter TAVI4

Intensive care bed or
intermediate care
Echocardiography

Anticoagulation5

Antiplatelet agents6

Endocarditis prophylaxis

Cardiac surgery 
team on standby

Fig. 3 High-level overview of the TAVI procedure. Source: Eichhorst et al. (2015)
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The TAVI case example nicely illustrates that digitization has benefits for many

different stakeholders—mainly healthcare professionals but also the patient.

Besides facilitating the care process for all participants digitization of the pathway

helps to drive efficiency and thus to optimize the use of resources. By providing

data for further process optimization it even helps to improve outcomes.

3 Sizing the Opportunities of Digitizing Clinical Pathways: A
Heart Failure Scenario

The TAVI procedure is a distinct process and as such offers a very good example of

how hospitals can approach digitization. However, from a healthcare system

perspective it is also of interest to understand how the digitization of processes in

hospitals can impact the treatment and control of widespread diseases. To this end

we have analyzed the opportunities created by digitizing processes related to the

inpatient treatment of patients with heart failure. 2% of adults worldwide suffer

from heart failure, which is among the leading causes of hospitalization in devel-

oped countries (it accounts for around 400,000 hospital admissions each year in

Germany).

Against this backdrop we have assessed the opportunities of digitization in

regard to the clinical pathway of patients with this chronic disease and have

developed an approach for quantifying the impact of digitization. Although this

assessment focuses on the inpatient part of the treatment only it is nevertheless

important to keep in mind that digitization can provide value along the entire

disease pathway—from prevention and diagnosis to outpatient treatment, and

from early recognition of exacerbations to follow-up care after hospital discharge.

Various solutions already exist in these areas. It is important to remember that the

true value of digitization can only be captured by successfully linking care

sectors—especially for patient-centered solutions and telemedicine.

Our assessment of the opportunities of digitization in regard to heart failure

clinical pathways was based on a hypothetical 500-bed hospital in Germany with

about 650 heart failure inpatient cases per year. First, the entire list of solutions

mapped in Table 1 was screened with regards to their applicability to the care

scenario. Subsequently, 10 solutions were then selected for further analysis (see

Table 2). The potential impacts of each solution on parameters like average length

of stay (ALOS) or readmission were defined based on literature research, case

examples and expert interviews.

The applicability of case examples documented in a different setup or even

another healthcare system must be evaluated carefully. Several factors, like the

current standard care pathway, ALOS, follow-up in the outpatient setting or simply

availability of data—to name just a few—heavily impact patient care and thus also

impact the potential effect of digitizing processes.

Digitization can have a huge impact on the quality of care patients receive and

on the ultimate outcome of the patient treatment, e.g. by increasing adherence to

guidelines in regard to the treatment or improving patient safety due to drug
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prescription software. Nevertheless, the focus of this analysis was on determining

the financial implications of digitization in hospitals. For this reason the impact of

each solution on the care pathway was translated into a specific monetary impact on

the hospital profit and loss (P&L) statement. In addition, the investment costs were

estimated using the sources mentioned above (literature research, case examples,

etc.). To ensure the assessment was realistic, a corrective factor was included that

reflects the fact that not all hospitals will be able to achieve 100% of the effect

achieved in an ideal case example, and that some potential will not be captured due

to suboptimal implementation.

It is important to understand that this translation into financial impact is highly

specific to the German healthcare and reimbursement system and thus cannot be

transferred to a different healthcare system without any adaptation.

4 Revenues, Costs and Profit: The Impact Assessment
of Digitization

Figure 4 outlines the approach that was taken to calculate the effects of the impacts

set out in Table 2 on a hospital’s P&L statement. In order to estimate the actual

impact several assumptions had to be made. The key assumption on the revenue

side is that days saved in terms of ALOS or readmissions could be filled with new

cases. On the cost side of the calculation, the initial investment in the solution, staff

training, and ongoing maintenance costs were all taken into account. However,

Table 2 Solutions considered for impact calculation in cases of heart failure

Selected solutions Impact (examples)

Interactive care

pathway

Reduction of ALOS through treatment that adheres to guidelines and

through clear prioritization regarding use of required diagnostic

procedures

E-prescription Reduction of medication mistakes, which reduces ALOS

Remote monitoring Early detection of, for example, exacerbations helps to reduce

readmission rates or reduce ALOS by initiating treatment earlier

Telemedicine Improved follow-up care helps to reduce ALOS (earlier discharge) and

readmissions

E-booking and

reminder tools

Optimized use of consultation hours drives efficiency and thereby

reduces labor cost

Triage system Improved allocation of patients to required care setting can reduce

ALOS and labor cost

E-rostering Optimized rostering allows for best use of staff and thereby helps to

reduce labor cost

Tracking solution Reduction of spend on replacing lost goods

Patient flow

management

Minimized waiting times impacts ALOS and labor cost per patient stay

Patient services Opportunity to drive additional revenues through, for example,

marketing and entertainment offerings

Source: Own illustration (2016)
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additional cost that might occur due to necessary process optimization as a prereq-

uisite before implementing any digital solutions or support through external

vendors during implementation have not been taken into account as they heavily

depend on the individual local setup.

Based on the approach set out above, the impact of each solution on revenue and

cost per case was calculated in order to finally determine the overall impact on

profit. The baseline assumption was that all of the solutions mentioned in Table 2

are being implemented in the hypothetical hospital. Overlapping effects between

solutions were considered and were corrected throughout the assessment. As

mentioned above, a correction factor was included to adjust the results for the

fact that not all hospitals would be able to run the implementation as successfully as

described in the case examples that were used to quantify the effects.

As shown in Fig. 5, digitization can result in cost reduction and can thereby have

a significant influence on the overall profit for a certain patient population. In order

to specify the overall impact of digitizing the care pathway for heart failure patients

the investment cost and the ramp-up of the effects mentioned above over time have

to be considered. In order to reduce the degree of uncertainty, four scenarios

combining different investment setups (“high investment” versus “low invest-

ment”—mainly depending on the infrastructure already available) and implemen-

tation setups (“100% of value capture” versus “70% of value capture” compared to

case example) were assessed in these calculations. Figure 6 shows the range of

impact by depicting the two most extreme scenarios:

• Scenario 1: High investment cost and low value capture (70%)

• Scenario 4: Low investment and maximum value capture (100%)

Impact of
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… on
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related cost
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-7% of total cost
per case
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per case

�Cost reduction

�Additional revenue
through now case

… and corrected
for success of
implementation

Implemen-
tation
factor

Addressable cost are derived from cost group and
cost center split per DRG using DRG browser

Derived from case examples, 
literature, expert interviews 

ALOS of core 
diabetes/HF DRGs

Assumption that bed can 
be filled with additional 
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Correction factor to take into account 
that a typical hospital might realize 
less impact than case example

Im
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ct
 

-10%

70% of total

Cost addressed

ALOS of

8.9 days

Considering the 
range of cost 
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and high cost 

scenario has been 
calculated

Initial 
investment in 
technology …

… and staff 
training …
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considering 
depreciation …

… and get 
added to 
running cost …

… to summarize 
cost of solution 
per year

One-off One-off E.g., depreciation
over 10 years

Annually 

Derived from expert interviews 
and case examples

C
os

t

Fig. 4 Approach to translating digitization into P&L effect. Source: Own illustration (2016)
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In addition to the baseline profit generated in these cases (which will differ

significantly between hospitals, depending on the efficiency and effectiveness of

their actual care pathway), Fig. 6 shows the cumulated additional profit attributable

to digitization calculated based on the approach outlined above. Over a 10-year

� Digitization increases profit 2.8-3.6 fold
� Effect mainly driven by cost reduction (-28%) versus revenue increase (+3%)
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Fig. 5 Summarized impact on revenue, cost and profit of digitizing the heart failure inpatient care

pathway (not including investment cost). Source: Own illustration (2016)

Cumulated profit impact of EUR 2.7 – 5.2m until 2024
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Fig. 6 Ramp-up of effect over a 10-year period of digitizing the heart failure pathway. Source:

Own illustration (2016)
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period digitization results in an additional profit of 2.7–5.2 million euros in our

example for the heart failure patient population. A broader implementation of

digital solutions addressing more patients can unlock an even larger potential, of

course. Although these numbers need to be re-evaluated carefully for individual

hospitals, as a result of all of the uncertainties mentioned above, they still show that

investing in digitization is important—not only because modern healthcare systems

are tending to move in this direction regardless and because digitization can

improve the quality of care, but also because it can have a positive mid-term effect

on a hospital’s P&L.

5 Conclusion: A Perspective for Digitization in Hospitals—
The Way Forward

In most healthcare systems the digitization of hospitals is a process that is still in the

early stages of development. Several hurdles exist but there are ways to overcome

these barriers and case examples have already shown the benefits of digitizing

processes in patient care. The current healthcare environment is a challenging one

for hospitals in regard to quality and efficiency. The introduction of accountable

care organizations in the US and the shift to quality-based reimbursement in

European countries are fundamentally changing the reimbursement structures for

providers on both sides of the Atlantic. Keeping in mind that digitization can

address both efficiency and effectiveness, it is time to be bold and to take this

step. However, in doing so it is important to see digitization as a comprehensive

approach that starts long before the implementation of actual digital solutions. It

begins with the optimization of the underlying processes, and thus patient care, in

hospitals—since only optimal processes will enable providers to successfully

digitize pathways and capture the full value of digitization.

In this vein, it should be noted that in order to capture the value of digitization

from a healthcare system perspective two developments are of crucial importance:

one is to further drive the current attempts to standardize electronic health informa-

tion and to improve IT interoperability. Only then will it be possible to bridge the

barriers between different systems within one hospital, within a provider network—

and ultimately between the different care sectors in a healthcare system. The second

important development is to advance technologies that pre-sort and pre-analyze the

health information data generated by digital solutions. Healthcare professionals will

not be able to actively review the vast amount of data that will be generated by

digitization, e.g. through patient wearables, through diagnostic devices applied by

healthcare professionals, the data generated by insurance companies, etc. This

information therefore needs to be processed automatically in order to detect

abnormalities or patterns that can then be used by healthcare professionals to help

the patient. Transforming meaningless data into helpful information to improve

patient care is a key basic prerequisite for a successful digital future in the

healthcare sector.
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A New Perspective of Product-Service
Business Models for Customized
Manufacturing in Healthcare

Golboo Pourabdollahian and Giacomo Copani

Abstract

The notable increase of average life expectancy, especially in developed

countries, has resulted in a dramatic increase of aging population within the

past decade. As a consequence, a better healthcare system is required to serve

this aging population both in terms of healthcare service and medical products in

order to provide them a better quality of life. To this end, customized medical

products which are designed based on individual requirements of each patient

have a considerable impact on the treatment process and quality of life. The

emerging innovative manufacturing technologies facilitate development and

production of customized medical products. Thanks to the new technologies

such as additive manufacturing, it is even possible to produce the customized

medical products efficiently in the hospitals in patients proximity, which would

transform the role of the hospital from a user to a producer of the medical

products. In the other words, the hospital would extend its core business from a

healthcare service provider to a healthcare product manufacturer and service

provider. Accordingly, a new business model is required to facilitate and support

such a shift by focusing on both product and service perspectives and hence

taking into account an integrated product-service system approach. This chapter

discusses innovative product-service business models based on customized

manufacturing of medical products exploiting the potential of innovative

technologies and the exchange of innovative products-services between the

hospital (as the manufacturer) and the machinery producers (as the supplier).

A structured business model design approach is presented, enabling the genera-

tion of different alternatives through different configurations of business model

building blocks. Each alternative differs from another in terms of level of
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servitization and intensity of the relationship between customer and supplier.

Eventually the best-fit business model can be generated and implemented by the

hospital, based on the potential benefits and challenges that each alternative

entails. The latter aspect will be also covered in the chapter through having a

deeper look on pros and cons of each business model alternative.

1 Introduction

Aging population has been recognized as a global phenomenon around the world.

While the rate of aging population is growing globally, still the more economically

developed countries move at an accelerated pace compared to less economically

developed countries. As a consequence of life expectancy, the population of people

aged 60 or above reached to 700 million in 2006 and it’s expected to surpass

2 billion by 2050 (WHO 2014a, b; Global AgeWatch 2016). The growing trend of

aging population impose further pressure on healthcare systems to provide satisfac-

tory health service to a higher number of elderly people in order to increase their

quality of life. This includes not only the quality of medical services offered to

aging population but also the quality of medical devices and the production of new

advanced products and materials for healthcare. Rapid technological improvement

in recent years enabled healthcare service providers to deliver customized services

to patients based on their individual needs. An important part of personalized

services related to usage of personalized medical devices such as personalized

prosthesis, stents, organs, etc. Thanks to individualized characteristics and features

of these devices that have been designed based on every patient’s needs and

biometric characteristics, application of customized medical devices results in a

better function and consequently a better quality of life for patients. Moreover it can

save cost for healthcare providers due to faster recovery and shorter follow post-

surgery follow-ups.

The emerging innovative manufacturing technologies facilitate development

and enables the production of customized medical products. Thanks to new

technologies such as additive technologies (3D printing) and micro-manufacturing

technologies (micro-injection moulding, micro-machining, etc.) fabrication of

personalized medical devices has become a faster and more efficient process.

Moreover, thanks to the small dimensions of these equipment (i.e. Desktop 3D

printers), production can take place in close proximity to customers, inside or in

proximity of hospitals, through establishment of micro-factories. Accordingly, the

role of hospitals will be changed from an end-users of medical products and devices

that they need to provide services to patients, to producers and users of personalized

medical devices in their healthcare service processes. In the other words, the

hospital would extend its core business from a healthcare service provider to a

healthcare product manufacturer and service provider. Accordingly, a new business

model is required to facilitate and support such a shift by focusing on both product
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and service perspectives and hence taking into account an integrated product-

service system approach.

The evolution of the concept of product service systems (PSS) in recent years,

has opened up new opportunities for manufacturing firms to apply it as a viable

strategy and design new business models to exploit the potential of product service

systems. In such a circumstances, manufacturers can deal with trends such as

economic volatility, globalization, customers demands for differentiated and

individualized products and increasing awareness of sustainability.

Considering the above mentioned issues, product service systems can act as a

beneficial strategy for producers of medical devices and hospitals in order to deploy

new technologies for fabrication of personalized medical devices. This chapter

discusses innovative product-service business models for customized

manufacturing of medical products exploiting the potential of innovative

technologies and the exchange of innovative products-services between the hospital

(as the manufacturer of medical products) and the machinery producers (as the

supplier). Derived from previous research in the manufacturing sector, a structured

business model design approach is presented, enabling the generation of different

alternatives through different configurations of business model building blocks.

Each alternative differs from another in terms of level of servitization and intensity

of the relationship between customer and supplier. Eventually the best-fit business

model can be generated and implemented by the hospital, based on the potential

benefits and challenges that each alternative entails. The latter aspect will be also

covered in the chapter through having a deeper look on pros and cons of each

business model alternative.

2 State-of-the-Art

Within the last decades the concept of customization and personalization have been

widely discussed in litearture. However customized manufacturing in healthcare

has been in the center of attention in the recent years. When it comes to integartion

of the concept with product-service system, the existing studies become even more

scarce and difficult to find. In this section we present the results of an extensive

review of litreature in order to understand the as-is situation of customized

manufacturing in healthcare as well as product-servcie systems from a busiess

model perspective. Eventually we try to underline the existing gap to link thes

two concepts.

2.1 Customized Manufacturing of Healthcare Devices

In recent years the entire medical field has started to pay significant attention to

personalization. Standard therapies and treatments are moving to a more tailored

approach, based on single patient needs and anatomical/biological characteristics.

The initiative of such a shift is not only the fact that a personalized medical device
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(either being an implant or an entire organ) has a great impact on improvement of a

patient’s quality of life, but also the rapid growth of emerging technologies such as

additive manufacturing and micro-manufacturing. These technologies can be

identified as the main enablers in order to realize the customized manufacturing

of medical devices. Accordingly, a number of studies have been conducted in recent

years to investigate the topic from different perspectives. While many studies

investigate the manufacturing process of customized medical devices, there are

very few studies that put a spotlight on the topic from the managerial and business

perspective. However, most research efforts are common in one point: they are

mainly focusing on additive manufacturing and 3D-printing as the enabler for

production of personalized medical devices. In this section we will have a closer

look in the existing body of literature to investigate the status quo of customized

manufacturing of medical devices.

In most cases, design and development of a medical device is done through a

research route, which includes several studies in order to arrive a generic solution.

Such a route results in development of reliable processes in order to manufacture

standards, which are applicable to as many patients as possible. Whereas such a

standard process ensures an acceptable degree of safety and satisfaction to both

patients and surgeons, it entails specific challenges for the stakeholders, too. For the

manufacturer of medical devices it is challenging to deal with risk of compliance,

cost and time of new product development and supply chain instability. For the

surgeons and hospitals, the challenge is related to the lack of practice with the

customized model prior to the operation, unfamiliarity with device, and the

increased bargaining owner of the OEM as the entity who controls the technology.

For patients, the challenge is mainly related with the low level of “patient-fitting” of

the device, which can result in extended and more expensive post-surgery care and

a less desired quality of life (Gibson and Srinath 2015).

Several studies have been focused on design and manufacturing processes of

customized medical devices. Melgoza et al. developed an integrated tool for the

design of a cardiac stent that meets the personalized needs of the patient through

combination of several methods such as attribute listing and quality function

deployment (QFD) (Melgoza et al. 2012). Jin et al. tried to have a closer look on

the production of orthopaedic prosthesis by comparing the traditional and additive

manufacturing process. The study concludes that despite of the benefits of

customized orthopaedic prosthesis such as better fit and better operation result,

there also challenges to be overcome from clinical, technological and financial

points of view (Jin et al. 2015). On the other hand, Jin et al. have analysed the role

of adaptive process planning for rapid prototyping of biomedical models (Jin

et al. 2013). These models are mainly used by surgeons prior to the operation in

order to figure out the precise location for the implant and the exact location of

defect in the patient’s body (Kruth et al. 2007). Since these models are highly

customized based on the complex geometric characterizes of the patient, rapid

prototyping and specially additive manufacturing can facilitate the timely and

efficient production of models considering their mold-less process (Bourell

et al. 2009; Sun and Lal 2002). In this regard Jin et al. focused on improvement
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of process planning for manufacturing and rapid prototyping of these models

through four steps of process planning namely orientation determination, structure

determination, slicing, and tool path generation (Jin et al. 2013). Lohfeld

et al. combined both perspectives of design and manufacturing of customized

implants within their study of engineering-assisted surgery. To this end, they

have covered a broader scope through development of a route to digitize design

and manufacturing of a customized implant. The route includes transfer of CT data,

design of the implant, structural analysis of the implant, manufacturing and quality

control (Lohfeld et al. 2007).

Despite of the several existing studies in terms of manufacturing and design of

customized medical devices mostly through applying additive manufacturing, there

are very few papers investigating the business and managerial sides of the topic.

Indeed, the very few existing studies in this regard have been conducted recently

and mainly from an economic perspective. Whereas Weller et al. have studied the

economic implications of 3D printing in general and defined four patterns for

markets of additive manufacturing (Weller et al. 2015), there are other studies

which are more focused on evaluation of cost structure and develop cost models for

additive manufacturing (Hopkinson and Dickens 2003; Ruffo et al. 2006; Ingole

et al. 2009). Moreover, Schroder et al. have proposed a business model aiming at

cost evaluation of additive manufacturing, which thus only covers the financial and

economic perspective. The model identifies all the cost-relevant activities,

sub-processes and main processes in order to define several cost functions. Eventu-

ally the model can be used as a decision tool to assess the cost structure of different

additive manufacturing technologies and choose the most proper one (Lindemann

et al. 2012). Among the very few studies, one study conducted by Zdravkovic

et al. investigates manufacturing of customized medical devices from a business

model perspective with a specific focus on value chain. The authors emphasize on

the fact that interoperability can be seen as a significant driver for efficient

manufacturing of customized medical devices since the customization process is

not a single-stakeholder process but a multi-actor process including suppliers,

surgeons and patients. To this end they developed a semantic interoperability

framework to overcome the high complexity of the supply chain planning and

execution in customized orthopedic implants manufacturing (Schr€oder et al. 2015).

2.2 Product-Service Systems from a Business Model Perspective

Product-Service systems have been widely discussed in literature in the past

decade. This section aims at investigating the tpic in litearture first from a business

model perspective and then through focusing apecifically on business models for

healthcare.

2.2.1 PSS Business Models
From the early definition of the product service system (PSS) as “a marketable set

of products and services capable of jointly fulfilling a user’s need” (Zdravkovic
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et al. 2012), the concept of PSS has gained a lot of attention and evolved within time

by authors who looked at it from different perspectives. In 2002, Mont revised the

definition of PSS by considering other impact factors and also the potential effects

of PSS paradigm. He defines a product service system (PSS) as “a system of

products, services, supporting networks and infrastructures that are designed to be

competitive, satisfy customer needs and have a lower environmental impact than

traditional business models” (Goedkoop et al. 1999). Along with evolution of the

definition of product service system has evolved during time, different studies have

been focused on the topic from different points of view. While some studies have

investigated the potential social and environmental impacts of PSS and thus regard

it as a driver for sustainability (Mont 2002; Brezet et al. 2001), there are other

studies that analyze the phenomenon from a business perspective pointing out PSS

as an innovative strategy (James et al. 2001; Manzini and Vezzoli 2003). In general

it is widely accepted that implementing a PSS business model brings benefits to

both producer and customer through higher quality and higher level of customiza-

tion, reduction of energy and resource consumption, increase of product life-cycle

and job creation (Tukker and Tischner 2006; Aurich et al. 2006; Velamuri

et al. 2011).

Regarding the strategic perspective of PSS, several authors conducted studies to

explore the concept from a business model perspective. However, since the term

“business model” itself implies ambiguity, the body of literature investigates the

concept of PSS business models from different perspectives and according to the

specific definition of business model that each study embraces. Moreover, despite

of the potential discussed benefits of product-service systems, there are very limited

studies focusing on how to implement a PSS business model (Baines et al. 2007;

Velamuri et al. 2011). One of the leading early studies in this regard was conducted

by Tukker, in which the author proposed three different types of PSS business

models considering only the type of value proposition dimension. The three main

business models defined by Tukker are: product-oriented, use-oriented and result-

oriented PSS where each business model contains different economic and

sustainability characteristics (Meier et al. 2010). Although still there is not a widely

accepted definition for the term “business model” the studies that have in recent

years have proposed more structured and clear proposal for definition and structure

of a business model (Tukker 2004). There are recent studies in terms of PSS

business model which takes into account a business model as a tool to create and

capture value through a set of activities and operation within value chain.

According to Gaiardelli et al. there are four main elements that a PSS business

model entails. These elements are: value proposition which is a bundle of product

and services, infrastructure and network, the relationship capital between parties,

and the sustainability (Osterwalder and Pigneur 2010). Some other studies have

been focused on the potential impacts of a PSS business model. Marques

et al. developed a methodology for product-service system development. The

proposed methodology facilitates the understanding of the process to be used in

design of product-service systems, as well as the required organizational changes

and eventually the integration of the concept with the business model (Gaiardelli
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et al. 2014). Kindstrom targets the challenge of companies in terms of shifting

towards a service oriented business models and identified the key aspects of a

service-based business model that need to be considered by companies. These key

elements are value proposition, revenue mechanisms, value chain, value network,

competitive strategy, and target market (Marques et al. 2013). Barquet et al. took a

further step toward development of a structure for a PSS business model. Taking the

business model canvas developed by Osterwalder and Pigneur as a reference

structure, the authors defined a tailored version of business model canvas for

product service systems. They also made an empirical analysis by implementing

the developed business model in real case studies (Kindstrom 2010).

2.2.2 PSS and Business Models for Healthcare
Healthcare is one of the most rapid-evolving sectors. In recent years, rapid techno-

logical improvements in manufacturing sector has opened up many new

perspectives in manufacturing of medical devices. On the other hand, healthcare

service providers are facing several trends such as personalization, aging popula-

tion, e-healthcare and patient-oriented healthcare which push them to move towards

development and implementation of very flexible business models in order to be

able to adapt with existing trends in the market. However, such a shift is more

delicate for healthcare service providers since it can directly impact the lives of

people. Moreover, in most of the countries government is a major stakeholder in

healthcare system which has a regulatory role.Such a circumstance necessitates a

careful development and implementation of the business model to benefit all the

stakeholders and to be compliant with regulations. Nevertheless, despite of the

importance of the topic, there are very few relevant studies in the literature to

investigate the issue. In fact, most of the existing studies are focused on a specific

part of a business model such as financial structure or supply chain management.

The studies get even scarcer when integrating the topic of healthcare and product

service systems. In this section, we describe a couple of existing studies in this

regard.

In 2014, Nelson and Sen conducted a research to investigate the business rules

management in healthcare. To this end they proposed a framework in order to

facilitate the evolution of business processes and practices quickly and efficiently

(Barquet et al. 2013). Bukh and Nielsen investigated the financial perspective of an

healthcare business model by focusing on how financial analysis can reflect the

strategy of a health care organization and which elements, from such a strategy

perspective, can be perceived as constituting blocks of a healthcare organization’s

business model (Nelson and Sen 2014). Other scholars have focused on the topic

from a supply chain perspective. There are also other studies that looked at topic

from supply chain management perspective trying to identify driving factors on

healthcare business model performance management (Bukh and Nielsen 2011;

Chen et al. 2013). Lehoux et al. conducted a research to explore the mutual impacts

of technology design and the business model for healthcare. They suggest that there

are a number of business model elements that can facilitate the link between

technology design and value creation in healthcare. To this end they identified
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these business model elements as: key characteristics, value proposition, value

chain, value capture, value network, transition between value offer and value

capture (Dobrzykowski et al. 2014). In a similar study, Van Liburg and van

Gemert-Pijnen focused on defining of innovative business models for sustainable

e-healthcare applications. According to their model, such a business model consists

of nine main elements namely partner network, core capability, value configuration,

Value proposition, CRM, distribution channels, target customers, revenue model,

cost structure (Lehoux et al. 2014).

While the existing body of literature in terms of healthcare business model is still

small and divergent, the topic is even far less investigated when it comes to creating

links with the concept of product-service systems. In fact, studies that try to

integrate the principles of PSS in healthcare management in order to develop

innovative forms of business model are missing or are extremely rare. Indeed, the

very few existing studies in this regard are more focused on the role of service in

healthcare management rather than taking into account the whole concept of

product-service systems. Rani et al. conducted one of these studies by investigating

maintenance management strategies in healthcare facilities. Through several

surveys and interviews, the authors identified the main types of maintenance

strategies which are applied in healthcare structure and relevant satisfaction of

the end-user for each strategy (van Limburg and van Gemert-Pijnen 2010). Another

contribution made by Chen et al. to underline the systematic service innovations in

e-Healthcare. Through considering the systemic nature of e-Healthcare, the authors

developed a conceptual framework followed by empirical analysis of four case

studies in order to unveil the key elements of business concepts for innovative

e-healthcare services (Rani et al. 2015). In a recent work, Yip et al. studied the topic

by extending the perspective to a product-service rather than a solely service.

Through a comprehensive study, they developed a novel characterization approach

to define the characteristics of product-service systems in healthcare industry (Chen

et al. 2014).

2.2.3 Gap Identification
Analysis of the state-of-the-art and the relevant existing studies in literature unveils

several gaps and shortcomings. In the case of customized manufacturing for

healthcare devices, much attention has been paid to additive manufacturing

technologies and specifically 3D printing. In addition a major part of these studies

investigate the role of additive manufacturing in personalized manufacturing of

medical devices only from a technical perspective without taking into account

managerial and business perspectives. Indeed the very few studies that target the

topic from business point of view focus on business applications of additive

manufacturing and market analysis. Accordingly, there is also a lack of studies in

terms of proper business models that can be deployed while implementing additive

manufacturing technologies and 3D printing technique to fabricate medical devices

based on the individualized needs of the patients. The gap becomes larger when it

comes to investigation the role of the hospitals in manufacturing of individualized

medical devices. Almost entire studies perceive hospital only as the end-user of the
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medical devices and thus they draw a clear line between manufacturer and user of

the personalized medical devices without investigating the potential room for

integration and move towards a product-service system based business model.

Going through literature of the product-service system unveils the similar gap as

well. While there are some studies in terms of PSS business models, very low

attention has been paid to apply the concept in healthcare sector. The gap gets

clearer and notables when it comes to extend the practices of PSS to increase

integration between hospitals and manufacturers of customized medical devices.

To this end, this paper aims at start covering this gap by proposing innovative

PSS-oriented business models in order to support manufacturing of personalized

medical devices. The new business models facilitate the role change of the hospital

from a solely consumer to a more active partner in manufacturing.

3 Moving Towards a Product-Service Business Model
for Personalized Manufacturing in Healthcare

Analysis of the body of the literature and the identified gaps in previous section

indicate the need of development for an innovative product-service oriented busi-

ness model in order to deploy the new emerging technologies and to integrated

them with concept of product-service system to bring advantages to patients and

other stakeholders including hospitals, and manufacturers. However, prior to

develop such a model, it is essential to identify the stakeholders involved in

fabrication and utilization of personalized medical devices and analyze their inter-

action. To this end, we will start this section by presenting a preliminary stake-

holder analysis to identify and map the current stakeholders as well as their

interactions. This provides the required basis to understand the organizational

framework that will be involved later in the proposed business model. Thereafter,

the structure of the business model will be defined along with definition of building

blocks and elements of the model. As a further step, we will describe how the

proposed model can be used to generate different configurations of business model

addressing different scenarios. Finally, we will have a closer look on potential

benefits and challenges that each configuration might entail.

3.1 Preliminary Stakeholder Analysis

Stakeholder analysis is an essential part of developing a business model. The

concept of stakeholders was first introduced in 1963 by Stanford Research Institute

as “those groups without whose support the organization would cease to exist” (Yip

et al. 2015). In 1984 Freeman improved the definition by describing stakeholders as

“any group or individual who can affect or is affected by the achievement of the

firm’s objective”. Accordingly he extended the concept by including not only the

actors that affect the company, but also those who are affected by the company.

This necessitates a bidirectional relationship between stakeholders and company
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(Freeman and Reed 1983). In the case of personalized medical devices, there are

different stakeholders who impact or are impacted by manufacturing and imple-

mentation of these devices including:

• Patient: The patient can be considered as one of the main stakeholders who plays

the role of a customer for a personalized medical device. The benefit of the

patient, as a stakeholder, is extremely high considering that he is the final user of

the personalized device and that the whole process (manufacturing of device and

healthcare service) affects directly on the quality of patient’s life.

• Hospital: As a key player and a major stakeholder, hospitals can have different

role sin fabrication of personalized medical devices. The role of the hospital

might vary from a solely user of customized device to a more active player in

terms of design and manufacturing of such device.

• Surgeon: Surgeons can be considered as technical operators in the process of

delivery of medical devices to patients. Due to their primary role in healthcare

and to their competences, they can be widely involved during the design process

of devices through identification of patient’s requirements. In other scenarios

where hospital is more involved in design and production, surgeon can be also

involved in testing phase of individualized anatomical models prototypes. Even-

tually they also benefit from a better result of their surgery thanks to the

personalized devices and implants.

• Manufacturer: As the supplier of customized medical device, manufacturer plays

a critical role. Considering limited of companies operating in the field of

fabrication of personalized medical devices, manufacturers are considered as

critical players whose function has a notable impact on other stakeholder as well.

• National Healthcare system (NHS): The healthcare system is a financial provider

and a funding source to hospitals. Although National Healthcare System of a

country is not directly involved during design, production and implementation of

an individualized medical device, it is impacted by the result of the process, both

in terms of patient’s satisfaction and quality and cost of final product. Finally, the

NHS has also a regulatory role which impacts on all other stakeholders.

Fabrication and usage of customized medical products require interactions

among all the above mentioned stakeholders. However, structure of such interac-

tion is different depending of the type of business models and role of each

stakeholder. Figure 1 shows interaction of stakeholders in current business model

for production and implementation of personalized medical devices.

As it can be seen in Fig. 1, the process of design, manufacturing and implemen-

tation of personalized medical device in the current existing business model is a

timely process involving several stakeholders and requires a complicated informa-

tion flow among the stakeholders. The process starts with patient going to the

hospital. While the medical visit is arranged and done, surgeon should identify

the individual characteristics of patient to design the personalized device and

transfer required data to sales department of the hospital to issue the relevant

order. Thereafter, hospital issues a request to the manufacturer and the
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manufacturer provides an offer to the hospital. Upon finalizing the offer investiga-

tion by hospital, it places the order to the producer and at this point fabrication of

personalized product starts. While the final product is ready, it will be shipped to the

hospital and implemented by surgeon for the patient. Meanwhile hospital follows

up its interaction with National Healthcare provider to request for the reimburse-

ment of the relative cost. While the current business model requires a time-

consuming and complicate interactions among different actors which incurs further

cost to the process, a new business model can reduce and optimize these

interactions through shaping a new relationship between hospital and manufacturer

and consequently involving hospital in fabrication process thanks to the services

provided by manufacturer. Figure 2 illustrates stakeholders interactions in the new

business model.

The new PSS-oriented business model increases the integration between manu-

facturer and hospital by moving production to the hospital or to proximity of the

hospital and establishing a new relationship between producer and hospital through

demanding and offering of product-service systems. Therefore while the first phase

of the process is the same as the current business model (Patient admission in the

Hospital
NHS

Patient

Surgeon

Manufacturer

(1) Reception at
hospital

(2) Arrange the
medical visit

(3) Identification of
patient's characteristic for

prosthesis

(4) Transfer infor
to sales dep

(5) Request for an offer

(6) Issue the offer

(7) Order placement

(8) Prosthesis delivery

(9) Prostheiss
implentation

(10) Request for
reimbursement

(11) Reimbursement

Fig. 1 Stakeholders interaction in state-of-the-art manufacturing and usage of personalized

medical devices. Source: Author’s own compilation (2016)
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hospital, surgeon visit, identification of individual characteristics of the patient), the

rest of the process differs in terms of interaction, time and cost. In the new business

model, surgeon transfers the acquired data to the production plant located inside or

in proximity of hospital. Fabrication is carried out with collaboration of manufac-

ture and hospital and the final product will be delivered to surgeon. The final phase

of the process is the same as the current business model where the surgeon

implements the device. However, fewer numbers of interactions, less complicated

process of information transfer and a higher integration level between actors, can

result in a faster and more efficient fabrication and usage process.

3.2 Development of Business Model Structure

The results of stakeholder analysis presented in previous section clarify an overall

image and a big picture of existing key stakeholders and their interaction. It also

suggests how an innovative product-service oriented business model can facilitate

and optimize the manufacturing process of personalized medical devices. Never-

theless, in order to design and implement such a business model, the first step would

be definition of the business model structure which describes the boundaries of the

business model as well as areas which are going to be investigated more in detail

during development and design of the business model. Since the main focus of this

study is on manufacturing of personalized medical devices, the new business model

Hospital
NHS

Patient

Surgeon

Manufacturer

(1) Reception at
hospital

(2) Arrange the
medical visit

(3) Identification of
patient's characteristic for

prosthesis

(6) Prostheiss
implentation

(7) Request for
reimbursement

(8) Reimbursement

Production plant

(4) Transfer info to
production plant

(5) Send the prosthesis

Fig. 2 Stakeholders interaction in an innovative PSS-oriented business model for fabrication and

usage of personalized medical devices. Source: Author’s own compilation (2016)
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is designed focusing on defining a new structure and a closer integration between

hospital and machinery equipment supplier aiming at transforming the role of

hospital as a solely customer of the individualized medical devices to a producer.

Consequently from now on we will refer to machinery producer as “manufacturer”

and hospital as “customer”. In order to design the structure of such business model,

we took into account the morphological box proposed by Lay et al. as a reference

structure Lay et al. (2009). This is mainly due to the fact that the morphological box

is developed specifically for manufacturing sector focusing on the relationship

between machinery producers and customer. Hence, it can be considered as a

proper starting point and reference to design the structure of business model for

personalized fabrication in healthcare. Figure 3 depicts the above mentioned

morphological box.

Although the proposed model by Lay et al. covers major aspects of customer-

manufacturer relationship in the field of manufacturing, some modifications were

required in order to make it aligned within the context of product-service system

focusing on the role of hospital and machinery supplier. To this end, the proposed

structure of PSS-oriented business model for personalized fabrication in healthcare

is illustrated in Fig. 4.

As it can be seen in Fig. 4, the proposed model consists of a set of building

blocks shown as characteristic features which define the main aspects and points of

decision to be set. Moreover a number of options are defined for each characteristic

feature. These options describe the potential alternatives that can be selected to

configure the business model. Obviously selection of different options results in

configuration of different business models where each configuration refers to the

strategy to be followed up by the customer and supplier. The first building block

refers to location of production which refers to the physical place where production

of personalized medical devices takes place. This can be internal (i.e. in a labora-

tory inside of hospital), external (the current situation, i.e. supplier’s site) or fence-

to-fence (i.e. a production site in proximity of hospital). “Operation personnel”
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Fig. 3 Morphological box as a framework to describe new business concepts. Source: Lay et al.

(2009)
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describes the allocation of workforce for production. The operation responsibility

can be allocated either to specialized personnel trained by hospital or to expert

personnel of the supplier. “Equipment ownership” clarifies the property right to use

the manufacturing equipment and machinery. In this case, machinery can be

purchased and owned by hospital, or owned by supplier and leased to hospital, or

owned by an external financial organization. The block of “maintenance” describes

the responsible party to carry out the maintenance of the equipment which can

change from hospital to supplier or to a third party who provides the maintenance

service to the hospital. “Payment mode” defines if the payment is made in a

traditional way for utilized, or based on the acquired usage service and function

service. Finally “target segment” clarifies that if the fabricated devices are only for

internal use or aimed to be sold to other customers too and generating potential

source of revenue for the hospital.

3.3 Configurations of PSS Business Model for Personalized
Fabrication of Medical Devices

The proposed structure in Sect. 3.2 is a starting point to generate different

configurations of business model. Selection of a different option for each building

block of business model results in generation of business models which not only

differ in terms of options but also in terms of the agreement between supplier and

hospital and thus the level of servitization. This is mainly due to the fact that PSS is

generally focused on the role of agreement and integration level between producer

and customer in order to better manage the life cycle of customer solution

(Pourabdollahian and Copani 2014). Tukker defines three main categories of product

service systems: (1) product-oriented services where the main value proposition is

based on selling the product through some additional services; (2) use-oriented

services where the value proposition is based on the usage of the product and thus

Characteris c features Op ons

Loca on

Opera on personnel

Equipment ownership

Maintenance

Payment modes

Target segment

Internal Fence-to-fence External

Hospital Supplier

Hospital Supplier Financial organiza ons

Hospital Supplier Third party

Per
product

Per use
Per produc on of

final product

Internal use Other hospitals

Fig. 4 Proposed structure for PSS-oriented business model for personalized fabrication of

medical devices. Source: Lay et al. (2009)
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the ownership of the product is not transferred to the customer; (3) result-oriented

services where the value proposition is based on the performance agreed by customer

and supplier regardless the exchange of physical products (Meier et al. 2010). Each

category entails a specific agreement between user and supplier and thus a different

level of servitization. In this section, we introduce four different configurations

of business model where each of them presents different characteristics, different

type of agreement between manufacturer and supplier and different level of

servitization.

3.3.1 Product-Oriented Business Model: Manufacturing Hospital Buys
Physical Product and Additional Services

In this section we present two configurations of product-oriented business model. In

both scenarios hospital buys production machinery from supplier wit additional

services. However the type and level of services in two scenarios are different.

• Type A: In this scenario the hospital as the final manufacturer of the personalized

medical devices purchases the manufacturing machinery such as additive

manufacturing equipment and micro-manufacturing equipment from supplier

and considers as the owner of the equipment. Production lab is either located

inside or in proximity of hospital in order to benefit from a smooth interaction

between surgeons and lab operators and shorter delivery time. Hospital will be

responsible for running the equipment employing its own operators. The only

interaction between supplier and hospital will be in terns of maintenance where

the supplier is responsible for maintenance of the equipment. This indicates that

hospital buys product and an additional service from the supplier and thus puts

this configuration in the category of product-oriented business mode. Accord-

ingly payment will be based on the product purchased and the additional service.

Hospital can use the produced devices for both internal use and also to sell to

other hospitals and end-users (Durugbo and Riedel 2013). Figure 5 shows the

configuration of this business model.
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Fig. 5 Product-oriented business model type A. Source: Durugbo and Riedel (2013)
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• Type B: In this scenario hospital acquires production equipment from supplier

and installs them in production lab inside or in proximity of hospital. Like

previous configuration, hospital acquires the additional maintenance service as

well, thus supplier is responsible for maintenance of equipment. However,

hospital acquires another additional service which is equipment running. There-

fore supplier personnel are responsible for production of personalized medical

devices as the expert human resource to run the machinery. In this regard degree

of servitization in this scenario is higher than previous scenario as well as

integration between producer and supplier. Payment mode is based on pay per

product and additional services and the target segment can be both internal and

external. Figure 6 depicts the configuration of this type of business model.

3.3.2 Use-Oriented Business Model: Manufacturing Hospital Pays per
Use of Machinery

The use-oriented configuration is developed on the basis of purchasing the usage of

a product rather than the physical product itself. Therefore, in this scenario hospital

does not acquire production machinery and thus supplier retains ownership of

equipment. This can take place through renting or leasing mechanisms. In this

configuration hospital rents or leases the equipment in order to install them in a

production lab inside or in proximity of hospital. While the ownership has not

transferred to hospital, the equipment is run by operating personnel of hospital.

Consequently supplier doesn’t have any role in terms of operation. Meanwhile

supplier is responsible to provide maintenance services to the hospital. Manufac-

turer pays the supplier per usage of machinery through agreements and contracts.

Compared to the previous scenarios, degree of integration between supplier and

manufacturer is higher in the use-oriented scenario, thus the level of servitization is

higher since there is no transaction of physical products (Durugbo and Riedel

2013). Figure 7 shows this configuration of business model.
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Fig. 6 Product-oriented business model type B. Source: Durugbo and Riedel (2013)
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3.3.3 Result-Oriented Business Model: Manufacturing Hospital Pays
per the Final Performance

Within the result-oriented configuration, hospital takes a step forward toward more

collaboration and integration with supplier. While the fabrication place remains

inside or in proximity of hospital and production takes place under supervision of

hospital, it is supplier who is responsible for running the production. While supplier

owns the equipment and should provide additional maintenance services to the

manufacturer, it is also responsible for running of production machinery through

using its own expert operators. Thus hospital provides the physical place for

production and supplier is responsible to use its own machinery and personnel to

produce the personalized devices. As a result, hospital pays per production of final

product. Sine hospital is considered as the final manufacturer of the devices, the

target market can be both internal and external (Durugbo and Riedel 2013). Figure 8

illustrates this configuration.
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Fig. 7 Use-oriented business model configuration. Source: Durugbo and Riedel (2013)
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Fig. 8 Result-oriented business model configuration. Source: Durugbo and Riedel (2013)

A New Perspective of Product-Service Business Models for Customized. . . 103



In the case that production takes place in an external production plant such as

supplier’s site, the configuration represents the as-is business model of outsourcing

where supplier provides a production service to the hospital. In the other words,

having a wide range of manufacturing equipment, supplier offers production of

personalized devices to the hospital. In this case hospital is only considered as the

buyer of the production service and final product and the interaction level is limited

to design phase where the required characteristics of the final product is transferred

to the supplier.

3.4 Benefits and Challenges of the Proposed Configurations

All the configurations of PSS-oriented business models developed in the previous

sections are designed to realize fabrication of customized medical devices. How-

ever, they differ from each other from many perspectives such as level of

servitization, integration of supplier and manufacturer, financial and operational

structure, level of responsiveness, level of autonomy, etc. Hence selection of the

best-fit configuration does not only depend on the strategy of the manufacturer but

also on the short-term and long-term benefits and challenges that a specific business

model configuration encompass. In this section we will investigate the potential

benefits and challenges of each business model configuration described in Sect. 3.3.

The first two configurations of business model configuration (Type A and B of

product-oriented business model) are the closest configuration to a traditional

business model where a physical product is acquired by the customer and owner-

ship of the product is transferred to the customer. On the other hand this business

model brings out an innovative proposal which transforms the role of a hospital to a

manufacturer of personalized medical devices rather than only a user of these

devices. Such a radical change in the structure of business model can results in

potential benefits such as shorter delivery lead-time, a very high integration and

smooth interaction between surgeons as providers of the product characteristics

data and production plant. Such an effective information sharing might lead to a

production process very close to the real-time process. Moreover it can intensify the

brand reputation of the hospital as the user of new technologies to produce medical

devices and create new sources of revenue for the hospital. While in Type A,

hospital enjoys from a full autonomy, in Type B it should compromise its autonomy

upon using of supplier operating personnel. In any case a product-oriented business

model requires a deviation of the hospital core business which might be a source of

problem. Hospitals are always considered as providers of healthcare service, and

adding another business much different from its core business might be challenging

to manage for a hospital. Hospitals have neither manufacturing vocation nor

culture. Therefore they should setup and manage an internal factory, which will

represent “a new business in the business”. Another challenging issue would be the

certification of the final product and production processes. According to the EU

regulations, every medical device and product needs to respect the relevant medical

device directive and be certified by EU notified bodies (Pourabdollahian and
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Copani 2015). In addition hospital needs to make a high initial investment in order

to purchase the machinery equipment and also for upgrading them. Acquiring of

machinery will also limit the degree of customization can be offered to produce

medical devices since only a limited number of machines can be purchased and thus

the production lab do not have a large fleet of machinery. Considering the need to

upgrade the equipment, distraction from core business and training personnel

(in the case of Type A) a product-oriented business model might incur additional

cost to the hospital.

The use-oriented configuration does not imply purchasing of machinery but using

them through agreements and contracts. Therefore while still hospital enjoys the

benefits of in proximity production such as shorter delivery time and higher interac-

tion for design and manufacturing of the final product, it does not need to make a

high initial investment to acquire machinery and to upgrade them. Moreover, leasing

of the manufacturing equipment can be a source of tax deduction and hence cost

saving for the hospital. In addition such a business model necessitates a closer

integration and collaboration between producer and customer. Since ownership of

equipment is not transferred to customer and supplier is responsible for maintenance,

it is likely that through a better maintenance and a better professional usage of the

machinery the supplier tries to prolong life-cycle of equipment and thus it has a

positive impact on sustainability level as well. In addition the level of flexibility to

use diverse machinery is higher since hospital can make new agreements and

contracts to use more recent technologies without any need for a high initial

investment. Nevertheless, hospital cannot enjoy the same level of autonomy as the

previous configuration and certification will still stay a challenging issue for the

hospital. Moreover, a continuous personnel training is a source of additional cost.

The final configuration of result-oriented business model, suggests the lowest

distraction of core business to the hospital. While machinery is owned by supplier

and operation is run by supplier personnel, hospital is only responsible to provide a

production plant and supervise the whole operation process as the owner of the final

product. This can be a potential advantage since it lets hospital to focus on its core

business to provide healthcare service to patients and avoid dedication of extra

resources to a business in which is not a competent player. However, the level of

autonomy is very low compared to the previous scenarios. Similar to previous config-

uration, no need for initial investment is a potential benefit and the possibility to use a

large fleet of machines is an extra advantage to increase flexibility and production

capacity. This can make hospital more flexible and responsive to differentiated

demands. Moreover, a better management of equipment during its lifecycle can be a

major driver to enhance sustainability and minimize environmental impacts.

4 Conclusion

The notable increase of average life expectancy, especially in developed countries,

has resulted in a dramatic increase of aging population within the past decade. As a

consequence, a better healthcare system is required to serve this aging population
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both in terms of healthcare service and medical products in order to provide them a

better quality of life. To this end, customized medical products which are designed

based on individual requirements of each patient have a considerable impact on the

treatment process and quality of life. The emerging innovative manufacturing

technologies facilitate development and production of customized medical

products. Thanks to the new technologies such as additive manufacturing, it is

even possible to produce the customized medical products efficiently in the

hospitals in patient’s proximity, which would transform the role of the hospital

from a user to a producer of the medical products. In the other words, the hospital

would extend its core business from a healthcare service provider to a healthcare

product manufacturer and service provider. Accordingly, a new business model is

required to facilitate and support such a shift by focusing on both product and

service perspectives and hence taking into account an integrated product-service

system approach.

In this chapter we introduced innovative product-service business models based

on customized manufacturing of medical products exploiting the potential of

innovative technologies and the exchange of innovative products-services between

the hospital (as the manufacturer) and the machinery producers (as the supplier). A

structured business model design approach was presented, enabling generation of

different alternatives through different configurations of business model building

blocks. Each alternative differs from another in terms of options, agreement

between supplier and hospital and thus the level of Eventually the best-fit business

model can be generated and implemented based on the potential benefits and

challenges that each alternative entails and have been defined in Sect. 3.4 of this

chapter.

Despite of the potential benefits of such a business model, it has it own limitation

as well. First of all, the proposed model is a theoretical model. It requires further

analysis, particularly a detailed economic assessment, to select the best-fit configu-

ration. This study provides the first towards introduction of an innovative

PSS-oriented business model for personalized production of medical devices on a

qualitative base. Future studies are required to follow the concept not only from

qualitative perspective but also quantitative one.
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Patient Driven Service Delivery Models
in Mental Health Care

Patricia E. Alafaireet and Howard Houghton

Abstract

Current service delivery models for mental health care (especially inpatient

mental health care) frequently result in patient noncompliance and repeated

admissions. This chapter addresses both the noncompliance and recidivism

issues by exploring patient driven service model creation. Using socio-

ethnographic tools such as concept mapping, patient led focus groups, and

patient populated advisory groups, service delivery models which are more

acceptable to patients, lower in cost, and higher in quality can be developed.

These are characterized by a greater level of individualization to specific patient

needs than is currently allowed by service calls used. Service delivery models

developed under these protocols leverage community resources and

non-traditional sources of patient support to create patient approved service

delivery where costs, resources, and responsibilities are controlled through a

distributed model. The chapter aims at creating a vision of future mental health

care that is free of many of the barriers which now impede patient adherence,

cost controlled services, and delivery of high quality care. The objectives of this

chapter are to demonstrate such ethnographic approaches in a manner that can be

used by both novice learners and those more experienced. Hands on examples in

a case study are included in the chapter.
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1 Framing the Issue-Understanding the Mental Healthcare
Delivery Arena

Due to the inherent symptomology and social stigma associated with mental health

issues, many of the strategies used in the provision of psychiatric care, including the

service model under which care is provided, have been developed through research

that did not involve a high level of patient input. This reticence continues, despite

evidence that the lack of research into mental health service delivery models,

leading to lack of effective models, leaves the world’s population with a heavy

disease burden, and leaves many of the world’s citizens with both decreased quality

of life and length of life. Whiteford and colleagues noted, in their 2010 report, that,

globally, data show a significant and substantial healthcare burden from mental

health illnesses, substance abuse, and disease of a neurologic nature (Whiteford

et al. 2015). Their data demonstrated that these three diseases accounted for 10.4%

of global disability-adjusted life years (DALYs), 28.5% of global years lived with

disability (YLDs) and 2.3% of global years lost to premature mortality (YLLs)

(Whiteford et al. 2015). Mental health illnesses accounted for the greatest contri-

bution to these findings (Whiteford et al. 2015).

Reporting in 2015, Walker and colleagues conducted a meta-analysis of

203 articles, representing 29 countries (distributed across six continents), examin-

ing excess mortality and disease burden in individuals experiencing mental health

diseases (Walker et al. 2015). Their results outlined that 135 of the 203 studies

showed excess mortality for individuals experiencing mental health disease, and

that the median years of potential life lost in that population was 10 years (Walker

et al. 2015). Walker and colleagues also noted that approximately eight million

deaths per year, or 14.3% of deaths worldwide, are attributable to mental health

disease (Walker et al. 2015). In a departure from their historical focus on

non-communicable diseases such as cardiovascular disease, Type 2 diabetes

mellitus, cancer and chronic respiratory diseases, the World Health Organization

(WHO) and the US based Centers for Disease Control and Prevention (CDC) have

recently increased their focus on mental health diagnoses as a function related to

high prevalence and contribution to global disease (O’Neil et al. 2015). The

recently released WHO Global Action Plan (2013–2020) includes mental health

disease prevention and control targets, while the CDC has plans to integrate mental

health promotion and the prevention and management of mental health disease in

its future efforts (O’Neil et al. 2015).

Suicide, a complication of a mental health disease, in both adults and children, is

the tenth leading cause of death in the US (SAMHSA 2015; US HHS 1999; US

Veteran’s Administration 2012). Ninety percent of children who commit suicide

have a mental health diagnosis (SAMHSA 2015; US HHS 1999). Unsurprisingly,

employment can also be impacted by mental health disease (Greenberg et al. 2015).

Dismuke and Egede reported that individuals suffering from depression have a

reduction of $1,914 annually in personal income (Dismuke and Egede 2015). In the

US, significant mental health diseases cause lost wages for hundreds, and $193.2

billion annually (Insel 2008). Greenberg reported that up to 50% of the total costs
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of mental health disease can be attributed to lost wages and other workplace costs

(Greenberg et al. 2015). Mental health disease also affects young individuals not in

the workforce by impacting their attendance at, and completion of, primary educa-

tion, despite special education services (Aron et al. 2007). Thirty-seven percent of

primary and secondary students suffering with mental health diseases drop out of

school, accounting for the highest rate for any group with a disability (Aron

et al. 2007). In the US, it is estimated that 26% of adults living in homeless shelters

have a serious mental health issue, often comorbid with substance abuse (US HUD

2011).

Criminal justice in the penal system in the US is also significantly impacted, as

20% of adult prisoners in local and state institutions have mental health diagnoses

that may predispose these individuals to commit criminal offenses, and often

re-offenses (James et al. 2006; Nelson et al. 2015). Despite significant financial

expenditures and increasing focus on mental health services delivery, the US

healthcare system appears to be less effective than desired in terms of care delivery

and outcomes for citizens with mental health disease (Nat’l Institute of Mental

Health 2008, 2015). Recently, the US government reported that, for individuals

with a diagnosis of some form of mental health disease, 41% received services in

the previous year and for those with a diagnosis of severe mental health disease,

only 63% received services (Nat’l Institute of Mental Health 2015). Only 51% of

children between the ages of 8 and 15 years with a diagnosis of a mental health

disease received services in the previous year (Nat’l Institute of Mental Health

2007, 2015). In addition to the overall low rates of intervention, Kessler comments

that the initiation of care for individuals with a mental health disease is often

characterized by a long delay between diagnosis and the delivery of care and

management, which only complicates both care and outcome (Kessler et al. 2005).

Because so much of the cost created by mental health disease occurs outside the

parameters of traditional service delivery modes, it is especially important that new,

more effective, service delivery models be developed. Many of these models will

necessarily need to reflect delivery modes and delivery sites that help assure access

to care.

2 Importance of Service Delivery Model in Assuring Access
to Care

Service delivery models often underpin access to care, or the lack thereof. Tradi-

tional service delivery models, including those that are focused on inpatient hospi-

tal care and ambulatory clinic visits that occur in a traditional medical setting, have

often fallen short, both in terms of assuring access to the sheer number of

individuals needing care and in the ability to provide care to members of minority

groups and members of cultures outside the mainstream. In the US, for example,

because African Americans tend to rely on family, religious, and social

communities for emotional support, and Latinos are twice as likely to seek treat-

ment for mental disorders from nontraditional settings, such as clergy, an approach
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to care that can be delivered through a respected member of a faith or cultural

community may be more effective in addressing health concerns (Illness 2004a, b;

Weinrich et al. 1998; Rankins et al. 2009; Byrne et al. 2012; Savoca et al. 2013).

These kinds of community-centered approaches are especially needed, because not

much has changed, health-wise, for those populations in the US, especially for

African-American and Hispanic males, over the last 2–3 generations.

The top causes of excess deaths among African Americans and Hispanics in

2013 are almost identical to those reported in 1985, with the addition of HIV/AIDS

(CDC 2014). This may be, perhaps, because men’s choices around health and

healthcare, including mental health care, seem to be very much rooted in the

male ideology, including machismo, and in the case of older males, the nature of

work (Wilkins 2008). A history of misdiagnosis, inadequate treatment, and lack of

cultural understanding make such disparities worse. These disparities further create

a situation where access to care is restricted. Sources of community-level care may

not be effective because of such barriers as underfunding, poor service design, lack

of insurance, and lack of health literacy (Smith 2008; Forrest and Leeds 2007).

Service delivery models that focus on lifestyle changes, especially in older

populations, may be particularly effective (Clark et al. 2012). Service delivery

approaches that focus on reducing barriers to socially and culturally acceptable

mental health care through methods that aim to produce a reduction in social

marginalization through health skills development and social marketing have

proven to be effective in reducing behavioral risk associated with mental health,

and in creating an important sense of social connectedness (Victor et al. 2009).

There may also be protective factors that can be exploited in the delivery of mental-

health services, such as ethnic pride, that have not been traditionally included in

service delivery models (Enriquez et al. 2012; Tol et al. 2013).

Changes to service delivery models have been occurring. For example, inpatient

treatment for mental health disease and substance abuse has been transitioning from

care delivered primarily in private, urban, and government facilities to care deliv-

ered at the community level through community hospitals, which often allows

patients to be treated closer to their home (Weil 2015). However, changes to

reimbursement and shifting rural population patterns have resulted in the number

of community hospitals with dedicated psychiatric care units declining by 18%

from 1990 to 2008 (Weil 2015). Overall, more care is being delivered via outpatient

programs, in programs designed to address more effectively socioeconomic, com-

munity, and judicial and legal components associated with individuals suffering

from mental health disease (Abracen et al. 2016; Lin and Lee 2008; Kubiak

et al. 2015; Compton et al. 2016; Comartin et al. 2015; Edgely 2014; Lowder

et al. 2016).

Because of the costs associated with interventions and management of

individuals who have both mental health disease and significant criminal and

legal histories, mental health courts have been developed in an effort to leverage

an intense, team-based community service delivery model aimed at decreasing

hospitalizations, arrest and re-arrest, and incarcerations (Abracen et al. 2016; Lin

and Lee 2008; Kubiak et al. 2015; Compton et al. 2006, 2016; Comartin et al. 2015;
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Edgely 2014; Lowder et al. 2016). However, researchers focused on the mental

health courts approach all state that the ideal target population that could most

benefit from the courts use is not well-defined, and as with many new approaches

and strategies which are expensive and have limited availability, they argue for

more controlled trials to determine not only those individuals who might most

benefit, but also on more exactly where the societal level benefits may occur

through better coordination of care, community-level integration of patients,

decreased costs of care, and decreased rates of judicial court recidivism and/or

re-incarceration (Abracen et al. 2016; Lin and Lee 2008; Kubiak et al. 2015;

Compton et al. 2006, 2016; Comartin et al. 2015; Edgely 2014; Lowder

et al. 2016). Similar types of success and benefits have been noted for individuals

with mental health disease where telemedicine in psychiatry programs have been

utilized (Adler et al. 2014; Fortney et al. 2015; Gellis et al. 2014). There, also, is a

need for better ways to determine which individual patients might benefit from this

approach, as well as a need to understand better what could underpin further

refinement in these service delivery models (Comartin et al. 2015; Edgely 2014;

Lowder et al. 2016).

Much research is needed to determine fully the effects and efficacy of these

changing service delivery models. Given the acute nature of the problem of

delivering mental health services to all those who need them, it is helpful to

consider developing service delivery models that effectively address treatment,

non-adherent visits, and recidivism in patient care, as these are problems where

large amounts of health care dollars are spent with little effect. Effectively

addressing treatment non-adherent visits and recidivism through patient-centered

service delivery models holds promise, to both increase the quality of care and

reduce the cost of care, including opportunity cost born primarily by the patient.

Developing service delivery models around stated patient needs, via an entry

process controlled by patients, and where actual service delivery models are

evaluated and validated by patients is a strategy whereby patient commitment to

the care process, including their own self-care, may be increased.

3 Understanding the Utility of Treatment Non-adherent
Visits and Recidivism to Inpatient Care as Markers
of Improved Patient-Centric Service Delivery Models

Treatment non-inherent visits, also known as “no-shows” or “did not keep appoint-

ment” visits are, by their very nature, indicators of an ineffective service delivery

model, as they are a primary indicator of a service delivery model that renders

patients either unable or unwilling to meet at a prescribed time with a provider as

part of their care. Treatment non-adherent visits create, in the ambulatory environ-

ment, a vicious cycle, which, in turn, creates lower reimbursement (through

decreased physician and provider productivity), increased overall costs for

subsequent care (which is frequently delivered in emergency departments),

decreased quality of care, and often, a worsening disease state for the patient
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(Misdrahi et al. 2002; Compton et al. 2006, 2016). These increased costs and

reductions in care quality often continue until arrested by either extreme morbidity

or mortality for the patient (Luppa et al. 2007). Although much research has been

carried out around treatment non-adherent visits, especially the prediction of

treatment non-adherent visits, investigation into patient-centric factors has primar-

ily been limited to specific demographic characteristics of groups of patients (Bean

et al. 1995; Cashman et al. 2004; Dove et al. 1981; Izard et al. 2005; Kruse

et al. 2002; Mallard et al. 2004). This mindset that specific patient demographics

somehow equals patient centeredness has limited exploration into patient-centered

service delivery models, because it contributed to the general thought that

non-adherence to visits is an intractable problem not solvable by the development

of alternative service delivery models.

Likewise, recidivism is a complex issue requiring service delivery models that

are created with patients, approved by patients, and fully participatory by patients.

A recidivist, in this case, is an individual with a mental health disease who requires

in-patient psychiatric care re-admission at frequent, unpredicted intervals that are

typically earlier than planned, generally within less than 30 days from the date of

the most recent hospital discharge (Elixhauser and Steiner 2010; Byrne et al. 2010,

2012). Many individuals with a mental health disease have a significant propensity

for recidivism (AHRQ 2010; Lowder et al. 2016). High rates of recidivism among

this patient population are well identified, but are poorly understood and managed

(AHRQ 2010). The specific cohort of patients with mental health disease, and their

potential for recidivism, have not been easy to define. While research has shown

that associations are present in the available data, and are assumed to be causing

recidivism, there is no mechanism based on that data that supports the development

of service delivery models that are truly patient centric. Definition and collection of

the key variables, both individual and/or the combinations of variables, that cause

recidivism, would facilitate earlier intervention, delivery of alternate therapies, and

improved service delivery, but knowing what data to collect, and finding reliable

sources for those data, have proven to be a non-trivial task.

4 Capturing Useful Data for Patient-Centric Service Delivery
Model Development

Developing parameters for data collection in metal health is complex and subject to

barriers that are functions of care regulation, legal regulation, and societal stigma

associated with mental health illness. There is surprisingly little research focused on

approaching the development of data needed to create service delivery models from

a patient’s perspective. Many studies look at some aspect of the archipelago data

needed to support such model development. For example, they may look at a

particular selection of specific patient demographics, or at such treatment factors

as length of stay, but very few have looked at the development of service delivery
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models in the context of a complex situation defined through multiple domains,

including sociodemographic factors, treatment factors, payment sources, legal

issues, criminal justice characteristics, ethnicity, family history, social factors,

employment/living arrangements, substance abuse status, level of involvement

with social or caseworker, access to support groups, access to outpatient psycho-

logical care, type of counseling available, drug therapy, adherence to treatment

and follow-up, medical cost for patients, and nonmedical cost for patients

(Beck et al. 2011; Bobo et al. 2004; Boden et al. 2011; Bowersox et al. 2012;

Brems et al. 2004; Browne et al. 2004; Burns et al. 2007; Byrne et al. 2010, 2012;

Callaly et al. 2010; Castillo and Alarid 2011; Castro and Elkis 2007; Clements

et al. 2006; de Castro et al. 2010; Dermatis et al. 2006; Desai et al. 2005; Farabee

and Shen 2004; Farren and McElroy 2010; Fontana and Rosenheck 2010; Goldbeck

et al. 2012; Hartford et al. 2007; Hassan and Lage 2009; Heggestad et al. 2011;

Irmiter et al. 2007; Jaeger et al. 2012; Kane 2006; Kim et al. 2011; Kolbasovsky

et al. 2007a, b; Kolbasovsky 2009; Lin and Lee 2008; Machado et al. 2012; Madi

et al. 2007; Martinez and Burt 2006; McNiel and Binder 2007; MHA 2012; Miller

2012; Min et al. 2007; Moore et al. 2012; Olfson et al. 2010; Ostman 2004;

Pasic et al. 2005; Patel et al. 2005; Raven et al. 2011; Reynolds et al. 2004;

Roick et al. 2004; Romelsjo et al. 2005; Rosenheck et al. 2011; Rummel-Kluge

et al. 2006; Sajatovic et al. 2004; Schmutte et al. 2010; Sharifi et al. 2012; Sledge

et al. 2011). It has also been suggested that early and late readmission to care

may differentially influence these etiological factors, with later readmission to care

resulting in more drastic influence (Schmutte et al. 2010).

Data collected in much of previous research may also be biased as a function of

the researchers’ focus on either patients\demographics or on providing support for a

particular treatment approach, rather than a focus on the type of holistic data

collection needed to understand the set of patient circumstances that should drive

the development of and selection of an appropriate service delivery model. Patients,

themselves, may be fully able to indicate that their needs are not being met with

current service delivery, and may even be able to articulate the desire for a different

model, but may be unable to describe the etiology of the mis-match between their

needs and the needs that can be fulfilled with a particular service delivery model.

Patients may also be unable to articulate potential solutions in the form of preferred

service delivery strategies. Psychiatrists and psychiatric nurses who routinely note

that some subsets of mental health patients return to inpatient care much more

frequently than other patients, even patients within the same general disorder

category with similar demographics, are often unable to articulate a service

model that might lead to improved outcomes. Mental health care providers are

often focused on prescribed treatment to the exclusion of societal or other factors

that may prove useful in improved service delivery, partially because their access to

information is confined mostly to medical and care documentation.

Data collection, under these circumstances, is understandably complex, and

much of the data may exhibit significant levels of interrelatedness. In fact, this

interrelatedness may hold the key to using data from multiple sources as a means of

developing new service delivery models. Additional client data may also be needed,
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especially since a principal barrier comes from patients’ perceptions about their

situation and their care. Any exclusion of patients from the data collection process

brings into question the validity of any results; therefore, systematic, rigorous,

patient-centered data collection efforts are needed to support service delivery

model interventions. Sources for data collection also must be expanded. Given

the significant level of overlap between the population of individuals with mental

health illnesses and the population of individuals within the criminal justice system,

it is probably essential that data be collected from the criminal justice and penal

system (Castillo and Alarid 2011; McNiel and Binder 2007; NAMI 2004). Other

data will need to be collected from community-level sources, such as data from

12-step intervention programs, counseling services, employment records, military

service records, and a whole plethora of other sources used. Specific data must also

be retrieved from sources that encompass health promotion and management,

financing and core treatment, consumer and family empowerment, and community

integration.

Spiritual competencies, although not commonly included in data collection

around mental health service delivery, may prove helpful in collecting the right

types of data to help establish improved models. Spiritual competencies lie at the

intersection of faith (which includes a great deal more than denominational reli-

gion), community, and family. Spiritual competencies include an individual’s

ability to manage complexity, exercise control, acknowledge the unseen, use

perception to modify behavior, develop attachments to others, and use outside

forces to guide behavior. Assessments may be the source of such data. These

assessments might include assessment of well-being, leisure activities, and solitary

activities undertaken, assessment of decision-making capabilities, assessment of

problem definition abilities, assessment of ability to set boundaries, form

friendships and other relationships, and the assessment of an individual’s ability

to assess previous life experience in terms of effect on present behavior.

5 A Case in Point

In an effort to establish a patient centric process by which service delivery models

can be developed, a group of researchers at the University of Missouri School of

Medicine focused on collecting as many potential data elements as possible.

Potential data elements were collected via an intensive literature review process,

focus groups with resident physicians, and expert guidance from an experienced

psychiatrist. The literature review process, which included literature from the

domains associated with medicine, legal affairs, social service, anthropology,

nursing, and healthcare administration, resulted in the capture of 586 potentially

useful data elements from over 600 books and articles. These potential data

elements were then classified into nine domains (demographic, economic, criminal,

diagnosis, cultural, legal, treatment, living arrangement, and prescription drugs)

through a process that utilized eight reviewers/raters. Reviewers/raters were a

multi-disciplinary group that included students, informatics faculty and staff, and
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psychiatrists. Each data element was considered classified at the point when there

was 100% inter reviewer/rater agreement. A summary table (Table 1) is provided

above.

Given the complex inter-related nature of these data elements, interpreting data

appears nearly impossible due to the high rate of hidden variables and confounders.

Data in hand, the next step lay in exploring the relationship among domains, the

relationship between domains and the data elements, and the relationships among

the data elements themselves, with an eye to creating a process that leveraged

patient input into service delivery.

Table 1 Data elements (domains and sub-domains)

Domains Subdomains

Number of

data elements

Demographic

Domain (D1)

Gender, Age, Immigration, Relationships, Community-

Related Drivers, Education, and Health-Related

Drivers

16

Economic Domain

(D2)

Health Insurance, Income Level, Employment Status,

Treatment Payment Methods, and Other Economic

Related Resources

47

Cultural Domain

(D3)

Region, Religion, Customs, and Family, Individual,

Organization Culture, and Community

52

Criminal Domain

(D4)

Sexual Crime, Criminal History, Participation In

Criminal Prevention Program, Criminal Behavior,

Number Of Criminal Offenses, and Type of Criminal

Offenses

34

Diagnosis Domain

(D5)

Type Of Mental Disease, Symptom Screening Tool

Scores, Comorbid Conditions, Substance Abuse

Disorders, and Uncategorized

177

Legal Domain (D6) Court Related, Driving Related, Family-Related

Drivers, Criminal Arrests-Related Drivers, Substance

Abuse-Related Drivers, and Legal Issues Related To

Violence

53

Treatment Domain

(D7)

Hospital Stay Characteristics, Pre-Hospitalization

Characteristics, Post Care, Post Outpatient Treatment,

Counseling Behavior, Pharmacotherapy Treatment,

Readmission Drivers, Criminal Justice, Clinical

Assessment Tools, and Other Treatment

135

Living

Arrangement

Domain (D8)

Family-Related Issues Causing Housing Issues,

Housing Type, Community Issues Related To Housing

Access, Employment Problem Causing Restricted

Access To Stable Housing, Relationship Issues Related

To Housing Issues, and Location-Related Housing

Issues

36

Prescription Drug

Domain (D9)

Antipsychotics, Antidepressants, Mood Stabilizers, and

Other Uncategorized Prescription Drugs

36

Table created by Alafaireet, Houghton and Bouras

Patient Driven Service Delivery Models in Mental Health Care 119



5.1 Exploring Data

In the ideal situation, researchers felt that data exploration should lead to

interventions, including new service delivery models that took into consideration

the diverse needs and circumstances of people with mental health disease (NIMH

2008). In fact, the ideal service model design should identify and define the

complementary impact of each mental health data element and the synergy

among them that creates the undesired mental health outcome, as well as defining

those data elements whose co-action leads to an appropriate delivery of service

within the context of patient acceptance. Two tools were used to explore the data:

concept mapping and graph analysis.

5.2 Application of Concept Mapping

Using the data elements and domains captured in Table 1, researchers applied

concept mapping as a tool to organize and present the knowledge and concepts

associated with those data elements and domains, as well as relationships that could

exist between those concepts (Novak and Ca~nas 2008; Paul 1967). This provided a

strong, multifaceted strategy that could be used to view a patient’s situation or set of

circumstances as a whole, rather than a piecewise measure of the effect of an

individual patient’s situational characteristics. This strategy also reflects the overall

complexity inherent in mental health treatment, where the need to evaluate success

is complicated when it is based on patient outcomes, which are, in turn, complexly

related to process, especially process changes (Paul 1967). Paul argues that mea-

suring outcomes cannot be accurately achieved without defining, in advance, the

outcome variables, and that, in the complex world of mental health treatment, there

may be any number of latent variables that may indirectly confound the measure-

ment of the outcome variables (Paul 1967). Paul also suggests that, during the

process of study design, researchers need to question all aspects of the situation,

including the treatment prescribed to the patient, the person who is providing the

treatment, and whether the treatment is most effective for this particular patient

with this specific mental illness, and in the life circumstances and situation faced by

the patient (Paul 1967). Researchers used concept mapping to assist in delineating

multi-levels that impact at the individual patient level. This allowed researchers to

identify certain constellations of data elements that could potentially interrupt the

recidivist cycle.

Researchers at the University of Missouri used concept mapping to represent the

extensive set of data elements (at the major domain level) by allowing individuals

to visualize clearly the type of relationships to expect between drivers, as well as to

visualize causal and simple elements that exist between different data elements.

Please see Fig. 1.

Researchers also explored the data by applying concept mapping as a means to

target interventions designed to interrupt the recidivist cycle most effectively.

Figure 2 illustrates an application of concept mapping to a recidivism case
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Fig. 1 High level CM summary of mental health drivers. Note: The number in parenthesis shows

the type of association and the effect size of the association that can exist between domains. The

type of the association is one in case of bi-directional relationship, and two for bi-directional

relationship. The effects size, or the expected size of the relationship, ranges between one and five,

where one refers to a weak relationship and five refers to a strong relationship. Source:

Figure created by Alafaireet et al. (2015)

Fig. 2 Patient drivers (data elements). Source: Figure created by Alafaireet et al. (2015)
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developed for this research from a real patient situation, with five target areas useful

for interventions identified.

This concept mapping strategy, while requiring an extensive set of patient

characteristics, has, in the hands of researchers, yielded a strong basis for develop-

ing well-founded interventions, experimental procedures, as well as developing

structured outcomes for use in evaluation, and a more holistic view of patient

circumstances, which can aid in the development of patient-accepted interventions

that are cost effective and improve the delivery of care through long-term behavior

change (van Manen et al. 2012; Saha 2010; Corcoran 2005; Alafaireet et al. 2015).

5.3 Exploration Utilizing Graph Database and Graph Analysis

Re-utilizing the retrospective data set of 586 unique variables distributed across

nine domains, researchers at the University of Missouri utilized a graph database

and graph analysis approach to analyze and present those data elements in defining

key elements in terms of individual data elements, as well as the presence of and

relationship among interrelated elements. The graphing analysis approach has a

significant, and evolving, role as an approach for future healthcare research.

Brinkrolf, et al., for example, report on the successful use of VANESA and its

application to life-science database information as an approach that offers increased

understanding of the overall context of the data (Brinkrolf et al. 2014). VANESA is

a software application that allows for modeling, reconstruction, and analysis of

biological networks with resultant presentation of graphic and relationship infor-

mation to define biological networks. Brinkrolf and colleagues state that initial

study results can be relooked at and reanalyzed using a graph database and graph

analysis approach to offer better overall context to the data (Brinkrolf et al. 2014;

Bertola et al. 2014; Soulakis et al. 2015). Hristovski and colleagues demonstrated it

is possible to develop new discoveries or new hypothesis by recombining data and

facts already established in the relevant literature (Hristovski et al. 2015).

Hristovski, and Jing and Cimino report that while graphical presentations of data

yield more meaningful data and results than typical statistical figures, graphs are

often too large to comprehend properly (Hristovski et al. 2015; Jing and Cimino

2014). They report on a filtering method to present summary views of large data

sets. They state that their filtering method removes ‘relatively unimportant’ nodes,

and provides a more manageable results display. As the filtered results and graphs

are clearer and more meaningful, Jing and Cimino indicate that additional

relationships can be postulated with rerunning the data with graph analysis to

deduce new hypotheses and queries (Jing and Cimino 2014).

Following research carried out by Jing and Cimino, indicating that the graphing

analysis process sometimes results in graphs too large and complex to understand

properly, researchers at the University of Missouri sought ways to filter and reduce

relatively unimportant data elements (Jing and Cimino 2014). The original set of

data was reduced to a total of 231 data elements categorized into eight domains

(demographics, case management, veteran status, alcohol/substance abuse,
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medications, legal/criminal justice history, medical diagnoses and history, and

psychiatric diagnosis and history) through a process carried out by a subject matter

expert. The variable reduction process was based on the probability that the data

element was predictive of, or causative for, recidivism, as well as the likelihood that

the data would be present or readily available within the retrospective collection of

data from various sources, including an electronic health record, census data, data

obtained from the Missouri County Level Study, and from similar sources in three

counties of Iowa, Case Net of Missouri and the Public Access to Court Electronic

Records (PACER) system. Initial results (Shown in Fig. 3) show the relationship

between the study subjects represented in blue, domains shown in red, and the data

Fig. 3 Relationship among subjects (blue), domains (red), and variables (green)
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elements within that domain, which were present for the study subjects shown in

green.

The data elements within each domain are clustered around the domain name.

Data elements that had no presence or association for any of the subjects were not

included in the graph. The connections between the data elements in the study

subjects include how many of the subjects share this particular data element. For

example, in the Veteran’s Status domain (seen in the approximately 11 o’clock

position in the diagram above) had 44 associated data elements. In contrast, the

Alcohol/Drug Abuse domain (located in the 4 o’clock position in the diagram

above), included 27 potential data elements; 25 of those elements were found

among the study subjects, as indicated by the large number of connections between

the data elements (green) and the study subjects (blue).

The researchers then utilized a Force Atlas 2 Algorithm (FA2) to create a

network analysis of the data elements that could actually be associated with, and

were shown to be predictive of, recidivism. Please see Fig. 4. This tool generates a

Fig. 4 Network graph demonstrating that Psychiatric Diagnoses and History, Medications, Legal/

Criminal Justice History, and Alcohol/Substance Abuse domains are associated with recidivism in

mental health disease. Source: Figure created by Adam Bouras and Mark Lareau (2016)
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graph creation of both repulsive and attractive forces between the nodes that either

do not share a common edge or do share a common edge. This creates a balanced

state through which relationships can be determined.

Figure 4 represents subjects in brown and data elements in a range of colors as

follows (Psychiatric Diagnoses and History (represented in blue—and labeled P),

Medications (in Red—and labeled meds), Legal/Criminal Justice History

(in Orange—and labeled l), and Alcohol/Substance Abuse (in Green—and labeled

as ad). Domains are not shown. The variables of Psychiatric Diagnoses and History

(represented by Blue—and labeled P), in the diagram visually represents how these

data elements are associated with recidivism in mental health disease (evidenced by

the number of connections and concentration and proximity drawn between these

data elements and the study subjects.

5.4 Direct Patient Input into Generating and Evaluating Patient
Centric Interventions

Exploring data centered on recidivism to inpatient mental health care in ways that

enable patients to understand that data are clearly a partial step in the process of

creating a patient-centric service delivery model. In order to incorporate patient

input, patient approval, and patient control into that service delivery model process,

researchers at the University of Missouri have developed a process that integrates

patients at all junctures in the service delivery model design process. The process

involves utilizing past and present patients (defined as individuals who have

firsthand knowledge of the patient care process in the patient role) as

co-producers and co-researchers. The selection of co-researchers includes the

recruitment and training of focus group coordinators, who are patients. The selec-

tion of patients as focus group coordinators has been determined to be imperative to

obtaining patient perspectives in the development of care, including service deliv-

ery models (Brems et al. 2004; Clements et al. 2006; Greenall 2006).

Given the importance of communication skills and interpersonal skills as critical

attributes of an effective focus group coordinator, University of Missouri

researchers expect to recruit these coordinators through a process based on

recommendations obtained from both physicians/practitioners and patients. In

order to protect patients during the recruitment process, recommended patients

would only be known to the investigative team until, upon contact, the patient

agrees to participate and express permission for the patient to participate is obtained

from the clinician involved in their care. Clinician, most likely psychiatrist,

approval is a necessary part of ensuring that participation in focus groups and

other investigatory activities will not adversely affect the patient’s care or create

an untenable situation for the patient. Training of these coordinators is planned to

be adapted from Hancock’s work (Hancock et al. 2012). Training would be, by

necessity, created through a series of exercises and rentable tests that could be

completed by the coordinators to increase their skills around focus group coordina-

tion and fundamentals of clinical research without impinging upon either care or
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their other life activities. Training processes should incorporate a continuous

feedback loop from the coordinators to those that are designing the training to

allow for annotation or supplementation of the material, as necessary. This will

allow continuous improvement in the program for future patients who choose to

become focus group coordinators. Incentivizing these focus group coordinators has

also been taken under discussion. It is the plan of the University of Missouri

researchers to employ these individuals as temporary part-time workers, although

if a particular coordinator’s main likelihood is adversely affected by the strategy,

the coordinator could be rewarded for their efforts through some kind of meaningful

incentive, such as utility bill credit.

Once the patient focus group coordinators have been identified and trained, a

random sample of current patients and current clinical staff, including physicians,

who are not otherwise participating in the research, will be contacted and recruited

as focus group members. Researchers at the University of Missouri expect that

numerous recruitment efforts will be necessary to recruit an adequate number of

focus group participants. Focus group members, whose role is that of the patient,

will be included in focus groups only upon the approval of the physician associated

with their care, in order to avoid any adverse situations for the patient that may not

be patient identifiable. Focus group participants are planned to be randomly

assigned to respective focus groups, which are then responsible for discussion

around the issues of recidivism and service delivery models that can address that

issue. Much of the information will be solicited through open-ended research

questions asked as part of the focus groups, where input into patient preferences

and insight into patient circumstances will be consolidated into reports suitable for

use by the researchers. The goal of the focus groups will be to obtain comprehen-

sive patient perspectives on the data elements that are associated with the proposed

interventions, including service delivery models that are developed. Using the data

developed through concept mapping and graph analysis, as well as other data, a set

of scenarios that are considered to be more prevalent in the mental health inpatient

service population will be developed, and members of the focus groups will be

asked about potential interventions for those scenarios. Any differences identified

between what patients engaged in the focus groups and other entities who are

delivering care to the patients will be reconciled by the research team based on

feasibility, expert judgment, and all previous information collected for the study.

Potential interventions would then be evaluated by the patient focus groups before

finally being crafted into an intervention by the investigational team, and the

intervention will be subject to approval by the same focus groups. For example,

focus groups could consider the scenario where some patients are lost to follow-up

because of the distance to their mental health provider, their ability to afford care, or

the availability of treatment for their condition. Service delivery models designed to

assist in this particular scenario might include providing patients with transporta-

tion to their appointments, providing additional social services within the commu-

nity, or perhaps by hiring additional care coordination staff. The precise solution

would then be evaluated by the patient and clinician focus groups before finally

being crafted into prospective service delivery model interventions by the
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investigational team. Researchers plan to operationalize the updated service deliv-

ery models by creating and maintaining a long-term advisory group composed of

both patients experiencing mental health disease and of diverse stakeholders who

will continue to monitor the formulation of training, creation of job descriptions,

and recruitment methodologies, and protect the rights of these patients.

Incorporating stakeholders from healthcare, the justice system, payers, and com-

munity resource agencies creates an intervention development approach that is

replicable outside of the inpatient setting, and can be sustainable.

6 Lessons Learned Around Developing Patient-Centric
Service Delivery Models

Studies, such as those carried out at the University of Missouri, suggest that

incorporating a patient-centered approach to developing service delivery models

for improved mental health care delivery could be based on a combination of large

sets of data, data exploration tools that focus on the interrelatedness of the data

elements, and a service delivery model development process that is managed by

patients themselves. While perhaps not being completely personalized care, service

delivery models developed with a heavy focus on socio-clinical patient needs hold

promise as mechanisms to increase the quality of care delivered to patients, increase

the number of patients that have access to care, and decrease the cost of care,

including costs typically borne by patients. Moving forward, healthcare

organizations and researchers should focus on ways to combine and normalize

data elements from a variety of sources that represent the socio-clinical needs of the

patient in a way that successfully incorporates patient’s perspectives. To be effec-

tive, service delivery models need to be developed in ways that support patient

satisfaction with the care they are receiving and patient cooperation with care. To

do so, patients must all be involved in the generation of the data elements required

to determine both intervention points and causation of failure to receive care

appropriately, but they must also be involved in the generation, critique, and

planning of the use of these new service delivery models. This strategy could

make future service delivery models an integral part of a health care delivery

system where treatment and other kinds of care are more likely to be adopted by

patients. Without including patients directly in the service delivery model creation

process, it is impossible to assess both the needs of the patients and the tolerability

of a specific service delivery model to patients adequately (Brems et al. 2004). This

increased adoption rate is also an important factor in maximizing the use of what is

a fairly limited resource of outpatient mental health professionals in inpatient

mental health care. As interventions, these patient-centered service delivery models

may also improve equity in the provision of mental health care. Given the role of

patient acceptance in medication compliance among those suffering from mental

health disease, service delivery that is more acceptable to patients may increase
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medication adherence and substantively reduce the need for inpatient mental health

care (Beck et al. 2011; Boden et al. 2011; Farabee and Shen 2004; Jaeger

et al. 2012; Kane 2006; Weiden et al. 2004; Lieberman et al. 2005).

7 Conclusions

While the patient-centered methodological approach to the development of service

delivery models intrinsically overcomes many of the traditional barriers to the

development of such models, there will always be barriers. Given the large set of

data elements required to do such an analysis, it may be difficult for some

institutions to utilize a similar process because they lack the appropriate staffing,

the appropriate financing, and, in some cases, appropriate access to a patient

population. In the case where data collection is incomplete or inadequate, it is

possible to introduce a significant level of bias into results. Service models deliv-

ered under those conditions could be flawed, because they fail to represent the

patient population adequately. Even with well-developed service delivery models,

there may be significant barriers to implementation within a specific healthcare

organization, depending on the organizational structure and that organization’s

cultural capability to address, at least on a limited basis, customizable care for

patients. For example, if a patient-generated, patient-approved, highly rated service

delivery model included atypical appointment times or locations for outpatient

psychiatrists, the health care organization might find itself in significant conflict

with those same psychiatrists. Furthermore, the very organizational structure of a

health care system could significantly limit the utilization of patient-centric service

delivery models. Beyond just the strictly organizational structure, institutionally

specific factors, such as vectors related to business culture, could also prove to be

barriers. For example, psychiatrists and the mental health care providers may see

patient-centric service delivery models as an interference with their traditional

authority and timing. On the other side of the issue, patients themselves may see,

without adequate education regarding the necessity to create patient-centric

models, as something that negatively affects their confidence in the ability of

psychiatrists and other providers to provide adequate care. The development pro-

cess for patient-centric service delivery models could also be biased towards

favoring larger healthcare organizations, given the larger amounts of resources

likely available in those organizations.

Despite these potential barriers, provision of patient-centric service delivery

models that have been initiated by patients, developed with input by patients, and

evaluated as to acceptability by patients, hold promise to improve the quality of

care, access to care, and reduce costs to deliver care borne by payers, healthcare

providers, and the patients themselves.

Healthcare organizations seeking to improve the delivery of mental-health

services through the utilization of patient-centric service delivery models should

consider developing such models with patient input that is structured into every

aspect of the development process. They should also consider developing new
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service models from data elements that are prospective as opposed retrospective.

Since it is particularly difficult to obtain all of the data elements from a single data

source because multiple data sources may still be lacking specific data elements, it

may be necessary to specifically collect, prospectively, certain data elements. It

may also be necessary to consider, operationally, how some of the data could be

collected and entered. Given the relatedness of socio-clinical data, it may also be

difficult to ensure that each data element is mutually exclusive with any other. The

effectiveness of such a patient-centered service delivery model development proj-

ect may also be significantly enhanced if appropriate education around the issues

and reasons for such service model development has been provided to all

stakeholders within the health care organization and also patients. Most likely,

the healthcare industry, as a whole, will also need to see that these sorts of projects

are repeatedly replicated, and that the results are transparently available to all

interested parties.
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Essential Characteristics of Service
Business Model Innovation in Healthcare:
A Case-Study Approach
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Abstract

Like any business, healthcare organizations must evolve to stay competitive.

Specifically, in the new healthcare environment, a firm’s essential focus on the

customer must expand from thinking solely of the patient to considering other

healthcare providers as customers. Healthcare organizations that have succeeded

in creating service business model innovation in the new world of accountable

care, integrated delivery, shared-savings and value-based approaches have cer-

tain characteristics in common. In these contexts, a health organization must

trust its partners more than ever before. In the old paradigm, a healthcare

organization “partnered” through referrals, but there were no consequences to

the organization if the referred patient performed poorly. Now, and increasingly

in the future, a healthcare organization must be concerned about the quality of

care a patient receives from other providers in accountable care organizations or

other parts of the integrated network. Innovation that leads to improved perfor-

mance requires focusing on the role of cooperation and trust in changing both

processes and resources required to deliver value to customers. Organizations

that were formerly competitors may become partners through service business

model innovation. What does it take to create trust and cooperation between

former competitors who are now internal customers? The chapter will present

four case studies illustrating trust, cooperation and leadership as essential

components of successful service business model innovation in healthcare.

Examples will be provided that clearly show how to build trust and cooperation

with other healthcare providers in clinical expertise, financial management, care

coordination and patient satisfaction through strong leadership and management.
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1 The Evolving U.S. Healthcare System

As a share of the U.S. economy, healthcare costs have grown significantly for

several decades. In 2014, total spending for healthcare in the U.S. reached $3.0

trillion, nearly $10,000 per person. (Martin et al. 2016) Further, healthcare spending

in the U.S. is heavily concentrated in small sub-groups of the population. In 2012,

just 1% of individuals accounted for 23% of spending; 5% of individuals account

for 50% of spending; the top 10% of individuals account for 66% of spending. Not

surprisingly then, the bottom 50% of spenders account for only 2.7% of total

U.S. healthcare spending (Cohen 2014). Certain medical conditions are particularly

expensive, the top five most costly being: cardiovascular disease, trauma, cancer,

mental disorders and asthma (Cohen 2014).

Accordingly, healthcare organizations need to focus innovation efforts on the

5% of patients who account for half of healthcare spending. Thomas Robertson, the

Executive Vice President of Member Relations and Insights for the University

HealthSystem Consortium, an alliance of nonprofit academic medical centers and

their affiliated hospitals, wrote in an opinion piece for Academic Medicine in 2015:

“Seemingly lost in the race to manage everything everywhere is the recognition that a very

small subset of very sick patients account for the vast majority of health care spending. Any

programs, prospective payment systems, or policies designed to curb health care spending

must focus on improving the efficiency of complex episodes of care delivered to the sickest

subset of the population. Whether a population is defined as a company, a county, or a

country, the overwhelming majority of its health care spending comes from a small

minority of the individuals, and the bulk of that spending is associated with either largely

unavoidable and unpredictable single events or complex episodes of care. Achieving an

economically sustainable health care system will require more efficient and effective

delivery of those complex episodes of care.” (Robertson and Lofgren 2015)

The goal of delivering more efficient and effective care to patients is not new.

For several decades, hospitals and physicians have entered into various integration

models in an effort to reduce costs and improve patient care. Models have ranged

from a traditional staff relationship, whereby physicians and other licensed

providers are given clinical privileges and serve as hospital medical staff, direct

physician employment by hospitals (in states where such a model is permitted),

centers of excellence, and joint ventures, to name a few. Healthcare reform how-

ever, especially since the passage of the Patient Protection and Affordable Care Act

(ACA) in 2010, is driving hospitals and physicians to improve their relationships

and be more innovative in the ways they work together to deliver patient care.

Specifically, in the new healthcare environment, a firm’s essential focus on the

customer must expand from thinking solely of the patient, to considering other

healthcare providers as customers, as well. Healthcare organizations must now

create service business model innovation in the new world of accountable care,

integrated delivery, shared-savings and value-based approaches.
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2 Accountable Care

In March 2011, the Centers for Medicare & Medicaid Services (CMS), an agency

within the U.S. Department of Health and Human Services (HHS), proposed rules

creating accountable care organizations (ACOs) in Medicare (Medicare is the

federal health insurance program for people who are 65 or older, certain younger

people with disabilities, and people with End-Stage Renal Disease (permanent

kidney failure requiring dialysis or a transplant, sometimes called ESRD).). CMS

defined an ACO as follows:

“An ACO refers to a group of providers and suppliers of services (e.g., hospitals,

physicians, and others involved in patient care) that will work together to coordinate care

for the patients they serve in Original Medicare. The goal of an ACO is to deliver seamless,

high-quality care for Medicare beneficiaries, instead of the fragmented care that often

results from different providers receiving different, disconnected payments. The ACO

would be a patient-centered organization where the patient and providers are partners in

care decisions.” (CMS 2011)

ACOs have several core features. First, ACOs are integrated and can provide or

manage a continuum of care via a delivery system or network of providers. Second,

an ACO is sizable. That is, it is of sufficient size to support comprehensive

performance measurement. Third, it is capable of planning prospectively both

budgetary and resource needs. Fourth, it participates in patient assignment where

a payer assigns patients to the ACO. Fifth, an ACO commits to share savings

generated from the integrated delivery of services through either a one-sided

(upside only) or two-sided (upside and downside) risk model. (Bertko 2009) The

last feature, commitment to share in savings, is a key differentiator between ACOs

and integrated delivery systems. An ACO typically comes together in order to

participate in a specific payer’s program, for example, the Medicare Pioneer ACO

Model, Medicare Shared Savings Program (MSSP) or the Medicare Next Genera-

tion ACO Model. Another key difference between ACOs and integrated delivery

systems is that ACOs have patients assigned to them. While patients can opt out of

participation in most ACOs, there is rarely a mechanism for a patient to actively

choose an ACO.

3 Integrated Delivery

The concept of integrated healthcare delivery is not new. In 1933, in response to

data that U.S. healthcare costs were consuming 4% of the gross domestic product

(GDP)—it consumed 17.5% in 2014—the Committee on the Costs of Medical Care

recommended integrated delivery of healthcare stating:

“Medical service should be more largely furnished by groups of physicians and related

practitioners, so organized as to maintain high standards of care and to retain the personal

relations between patients and physicians.” (Falk et al. 1933)
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Integrated Health Systems (IHS), Integrated Delivery Networks (IDN) and

Integrated Delivery Systems (IDS) are different terms used to describe essentially

the same healthcare delivery arrangement:

“An IDS is an organized, coordinated, and collaborative network that: (1) links various

healthcare providers, via common ownership or contract, across three domains of

integration-economic, noneconomic, and clinical-to provide a coordinated, vertical contin-

uum of services to a particular patient population or community and (2) is accountable, both

clinically and fiscally, for the clinical outcomes and health status of the population or

community served, and has systems in place to manage and improve them.” (Enthoven

2009).

Integrated delivery systems are well-positioned to participate in health reform

efforts, and it is likely that existing physician practices, hospitals and other types of

healthcare providers will need to reorganize and integrate across specialties and

care delivery sites in order to fully participate in the new healthcare environment,

especially when it comes to payment reforms (Maeda et al. 2014).

Existing integrated delivery systems may also need to innovate. In these

evolving contexts, a health organization must trust its partners more than ever

before. In the old paradigm, a healthcare organization “partnered” through referrals,

but there were no consequences to the organization if the referred patient performed

poorly. Now, and increasingly in the future, a healthcare organization must be

concerned about the quality of care a patient receives from other providers in

accountable care organizations or other parts of the integrated network.

4 Shared Savings and Value-Based Approaches

Shared savings is a type of payment reform stimulated largely by healthcare system

changes driven by the passage of the ACA, for example, the creation of the

Medicare Shared Savings Program for ACOs that began in 2012. The concept is

straightforward: “Shared savings is a payment strategy that offers incentives for

provider entities to reduce health care spending for a defined patient population by

offering them a percentage of any net savings realized as a result of their efforts.”

(Bailit and Hughes 2011) By design, shared savings models require healthcare

providers to take on risk. Either the providers “risk” they will not be paid as

much in the new model as they would have been if they had just been reimbursed

fee-for-service (known as upside risk), or providers “risk” that they may actually be

required to pay money back to the payer because they didn’t save “enough” money

in the time period the pilot ran (downside risk). The American Medical Association

(AMA) advises its members to “start thinking about developing the ability to

evaluate shared savings arrangements, since it is likely that you will be invited to

participate in such arrangements in the near future.” (AMA 2016)

Value-based approaches, also known as alternative payment models, are any

payment mechanism that is an alternative to paying fee-for-service. The overarch-

ing goal of value-based payment is to pay for “value” instead of “volume.” Value-
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based payments could be bonus payments tied to meeting quality measures, per

member per month capitation payments for performing additional coordination

services, bundled payments for episodes of care or shared savings, to name a few

variations. The payer push to value is real and healthcare organizations ignore it at

their peril. Medicare, the largest single payer in the country, announced in January

2015 that “30% of Medicare payments should be tied to quality or value through

alternative payment models by the end of 2016, and 50% of payments by the end of

2018.” (Burwell 2015) In March 2016, CMS announced they had met their goal

11 months early, stating, “The share of Medicare payments flowing through alter-

native payment models has grown from 20 percent in 2014 to 30 percent as of

January 2016.” (CMS 2016)

Other payers besides Medicare are also committed to increasing the use of

alternative payment models. In New York—as part of an $8 billion redesign of

the second largest Medicaid (Medicaid is a joint federal and state program that

helps with medical costs for some people with limited income and resources.)

program in the U.S.—the state committed to the federal government that

80–90% of payments to managed care providers will use value-based payment

(VBP) methodologies by 2019 (New York State 2016). Additionally, in early 2016,

a consortium of provider groups, payers, purchasers and patient groups came

together to create the Health Care Transformation Task Force (HCTTF). The

Task Force is committing “to have 75 percent of our respective businesses

operating under value-based contracts payment arrangements that focus on the

Triple Aim (The Triple Aim is a concept developed by the Institute for Healthcare

Improvement that healthcare systems should aim to 1) Improve the patient experi-

ence, 2) Improve the health of populations, and 3) Reduce the cost of care) by

January 2020 and call on the rest of the health system to do the same.” (HCTTF

2016) The Task Force includes some of the largest integrated delivery systems in

the country, for example, Ascension, Dartmouth-Hitchcock, Montefiore, Provi-

dence Health and Services and Trinity Health, as well as some of the largest health

insurers, including Aetna and several Blue Cross Blue Shield plans. Remarkably,

not only does the Task Force call on the entire U.S. health system to employ

alternative payments, they also seem to imply that integrated delivery systems are

the preferred service model. “We define value-based arrangements as those which

successfully incentivize and hold providers accountable for the total cost, patient

experience and quality of care for a population of patients, either across an entire

population over the course of a year or during a defined episode that spans multiple

sites of care.” (HCTTF 2016) Considering that in 2013, 95% “of all physician

office visits were covered under fee-for-service arrangements,” (Zuvekas and

Cohen 2016) such a transition to value-based approaches would be quite extraordi-

nary if it were to occur.
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5 Trust, Leadership and Cooperation: The Pillars
of Innovation

“The move toward accountable care and the resulting clinical and financial integra-

tion of providers represents a major challenge to conventional thinking.” (Pavarini

et al. 2015) In the fee-for-service system, which still accounts for the majority of

reimbursement, financial incentives are tied to the volume of services a provider

delivers. Financial success then, depends on generating volumes high enough to

cover fixed costs, which can be quite high in the case of a hospital or specialty

healthcare organization such as a cancer center of excellence.

Now, and increasingly in the future, a healthcare organization must be concerned

about the quality of care a patient receives from other providers in accountable care

organizations or other parts of the integrated network. Innovation that leads to

improved performance requires focusing on the role of cooperation and trust in

changing both processes and resources required to deliver value to customers.

Organizations that were formerly competitors may be turned into partners through

service business model innovation. Healthcare organizations that have succeeded in

innovating in the new world of accountable care, integrated delivery, shared-

savings and value-based approaches have certain characteristics in common. Busi-

ness model innovation requires three key skills: trust, leadership and cooperation.

The following case studies highlight various ways organizations are, in Pavarini’s

words, “challenging conventional thinking” by using these key skills (see Table 1)

to create service business model innovation in the U.S. healthcare system.

6 Case Study 1: Sutter Health and the Sutter Medical
Network, An Interview with Sarah Krevans
and Dr. Don Wreden

Sarah Krevans was named President and CEO of Sutter Health in January 2016

after serving in several roles at the organization starting in 1999 as senior vice

president of managed care, the regional executive officer and president of the Sutter

Health Sacramento Sierra region of 11 years, then the Chief Operating Officer for

4 years. Krevans took the reins from Pat Fry, who had served the not-for-profit

Sutter Health network for more than 30 years, culminating in his 10 year role as

Table 1 Lessons in building trust, cooperation and leadership

Trust Cooperation Leadership

1. Trust takes time 1. Cooperate with other provider

groups

1. Develop leaders

2. Build personal

relationships

2. Cooperate across types of

healthcare providers

2. Get buy-in at highest level

3. Value every part of

the team

3. Cooperate with other healthcare

systems

3. Be willing to lead in the

marketplace

Source: Authors’ analysis (2016)
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President and CEO. Fry is credited with creating the Sutter Medical Network.

Notably, Fry explained the transition from his leadership to Krevan’s as part of

the Sutter process. This case study highlights the importance of trust and leadership

in healthcare service model innovation.

Don Wreden, M.D., has been Senior Vice President for Patient Experience at

Sutter Health since January 2015. Dr. Wreden was president and Chief Executive

Officer of Sutter Medical Group for more than a decade before being named clinical

partner to Krevans. This clinical and administrative partnership, a “dyad” in Sutter

lingo, is central to the organizational structure.

6.1 About Sutter Health

Sutter Health is a community-owned, not-for-profit healthcare system operating in

northern California. The system has over 50,000 employees and 5000 affiliated

physicians. Facilities include 24 hospitals, 34 outpatient surgery centers, 9 cancer

centers, 9 neonatal intensive care units, 6 behavioral health centers, 5 acute reha-

bilitation centers, 5 trauma centers, and more than 4000 licensed acute care beds.

Sutter had more than 11 million outpatient visits in 2014. It also runs its own health

plan, Sutter Health Plus, and provides education and training to healthcare

clinicians through several residency programs.

6.2 Changing Healthcare Environment Requires Innovation

In the new U.S. healthcare environment, a firm’s essential focus on the customer

must expand from thinking solely of the patient to considering other healthcare

providers as customers. Innovation that leads to improved performance requires

focusing on the role of cooperation and trust in changing both processes and

resources required to deliver value to customers. For example, organizations that

were formerly competitors may transition into collaborative partners through ser-

vice business model innovation to achieve their common goals of improving the

quality and satisfaction of care while reducing the cost of care.

Sutter Health started in just one region of California. The vision was to build a

patient-driven healthcare system where patients had access to a network of

physicians and services. It was built as an integrated healthcare system from the

beginning, explained Krevans, not as a hospital at the center with other kinds of

healthcare services as satellites to the hospital.

The process of integrating was respectful and slow. Notably, as the medical

groups and independent practice associations grew, they remained their own legal

entities. By California law, physicians may not practice medicine as employees of

the healthcare system (California Business & Professions Code §§2052 and 2400).

As a result, there was a concerted effort to find ways to collaborate in order to best

serve patients.
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6.3 Processes

6.3.1 Find a Way to Collaborate
Dr. Wreden was the President of the Sutter Medical Group for 12 years before

becoming the Senior Vice President for Patient Experience at Sutter Health. Sutter

Medical Group was one of the eight medical groups in the Sutter Health family.

Sutter Health was able to accomplish the integration of the broad range of clinical

services it now offers by creating a common vision of what was possible. This

occurred over several years, “It was a gradual building of trust and relationships,”

Dr. Wreden explained, “this doesn’t happen overnight.” (see Fig. 1).

How was Sutter able to build the trust necessary to move from a very diverse

healthcare delivery system with inconsistent patient experience to a more integrated

approach? First, by finding ways to collaborate. Sutter’s collaboration efforts

initially focused on selecting common clinical performance standards, goals and

measurement mechanisms seeking to develop new and more efficient ways of

delivering coordinated, consistent, high quality healthcare. It was essential to

unite around common clinical goals so the medical group partners were motivated

to work together in attaining clinical goals focused on patients. The common

clinical goals were driven in part by looking at the varying practice styles of

healthcare practitioners across the organization in a non-threatening way. For

example, by aiming to reduce clinical variation, Sutter helped clinicians focus on

the goal, instead of demanding practice style changes. Some of the first initiatives in

reducing clinical variation were included reducing blood stream infections and

THE SUTTER MEDICAL NETWORK PARTICIPATION STANDARDS
Setting a Uniform Bar for Performance

•Quality Pay-for-Performance (P4P) 

•Online Patient Services – My Health Online Usage 

• Patient Experience – Patient Satisfaction

• Patient Experience – Patient Wait Times

•Clinical Variation Reduction 

• Physician Email 

•Electronic Health Record (EHR) 

•Utilization Management 

Fig. 1 The Sutter medical network participation standards. Source: Sutter Health (2016)
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assisting women with their first pregnancy. These endeavors were purposefully

narrow. Those tasked with developing common clinical goals at Sutter were

insulated from financial arrangements between the integrated partners and were

not required to develop a growth strategy for all involved. Instead, as our

interviewees described it, “we got our training wheels” by doing small, focused

clinical initiatives where providers could agree on the goal and “could all under-

stand how to work together.” Finally, Sutter designed common service goals,

including standards of patient access and patient satisfaction. (See Sutter Medical

Network Participation Standards sidebar).

6.3.2 Embrace Strong Leadership
Another process that was fundamental to Sutter’s service business model

innovation success was a commitment to leadership. “We remember the healthcare

market of the 1990s,” said Dr. Wreden, “where hospitals were buying medical

groups without a clear strategy for clinical integration. We know now that didn’t

work out in California.” Sutter nurtured engagement of physicians in leadership

roles and committed to educating and training physician leaders—which was part

of a cultural evolution in the industry. Developing leaders, perhaps not surprisingly,

requires a vision that embraces the importance of physician leaders. One way to

encourage leadership, Krevans explained, is not to be afraid of bringing in strong

leaders through growth or mergers. If a strong leader exists outside the organiza-

tion, it is okay to keep that leader engaged and interested in serving the Sutter

mission when they come into the organization.

Why does Sutter commit to embracing strong leaders, even if they started

outside the organization then come into the Sutter family? In part because Sutter

recognizes that developing leaders takes time and is hard work. This highlights a

second component of the Sutter leadership value proposition, a commitment to

developing leaders. One particularly innovative approach Sutter uses is to evaluate

for leadership potential as part of the recruitment process. “We invest in team

development,” Krevans said. Sutter seeks to ensure that it is growing and recruiting

the right leaders; for Sutter, a leader needs to be thinking about how to better

integrate the healthcare services the organization provides in service to the needs of

the patient (see Fig. 2).

Dr. Wreden expanded on the concept, saying, “We facilitated this evolution by

giving true responsibility to physician leaders. We ensured they were focused on

partnership, collaboration, shared accountability” and they were serving patients

Create a 

common experience, 

common learning, and 

common language.

Fig. 2 Create common

experience. Source: Wreden

interview (2016)
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and the organization with integrity. Sutter achieves this by creating a common

experience, common learning and a common language physician leaders can use to

help the entire organization achieve its vision.

6.4 The Future of Service Model Innovation in Healthcare

When asked what advice Sutter has for other healthcare organizations setting out to

achieve service business model innovation, these executives had some useful

observations and suggestions. First, innovation needs strong leadership, but build-

ing the culture that supports a trusting, cooperative organization “is fragile, and

takes time—it can’t be done in a year.” These Sutter executives recognized that in

today’s turbulent healthcare market, organizations needing to innovate will proba-

bly have to move faster than Sutter had to when they embarked upon this journey

several years ago.

Second, healthcare organizations seeking to innovate their service model would

do well to recognize innovation can come from people from a variety of

backgrounds, including those with non-clinical training or experience. For exam-

ple, in 2015, Sutter hired Chris Waugh to be its first Chief Innovation Officer.

Waugh had previously held leadership roles at IDEO, a global design firm that

creates human-centered design. Sutter also relies on ethnographers, technologists,

and other types of experts, to name a few, to ensure the organization is always

improving at serving patients. One of the key learnings from Sutter Health’s

innovation experience is: “Don’t just value a particular kind of leader. Respect

every member of the team,” according to Krevans. It is important to appreciate the

skills and background of all different kinds of staff within the organization.

“Innovation in the service model and true breakthroughs will come from this

range of expertise,” she explained.

7 Case Study 2: BJC HealthCare and the BJC Collaborative,
An Interview with Sandra Van Trease

Sandra Van Trease serves as a group president for BJC HealthCare, and provides

strategic leadership and direction to the BJC Collaborative. In 2012, Van Trease

was appointed president of BJC HealthCare’s Accountable Care Organization and

leads BJC’s overall efforts in Population Health. Before joining BJC in 2004, Van

Trease served as the president and CEO of UNICARE, a managed healthcare

company serving 1.7 million members as part of the WellPoint Health Networks

Inc. family of companies, as well as serving in leadership roles at RightCHOICE

Managed Care (former parent company of Blue Cross Blue Shield of Missouri and

HealthLink, Inc.).
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7.1 About BJC

BJC HealthCare is based in St. Louis, Missouri and includes Barnes-Jewish Hospi-

tal and St. Louis Children’s Hospital. It is one of the largest nonprofit healthcare

organizations in the U.S. and it is the largest provider of charity care in the state of

Missouri. In 2012, Saint Luke’s Health System in Kansas City, Missouri, and

CoxHealth in Springfield, Missouri, as well as Memorial Health System in

Springfield, Illinois, joined BJC to form The BJC Collaborative. The Collaborative

has three primary focus areas:

1. Implementing clinical programs and services to improve access to and quality of

healthcare for patients;

2. Lowering healthcare costs and creating additional efficiencies that will be

beneficial to patients and the communities served by the member organizations;

and

3. Achieving cost savings. (BJC Collaborative 2016)

Over the past few years, four more organizations joined the Collaborative

including: Blessing Health System in Quincy, Illinois (2013), Southern Illinois

Healthcare in Carbondale, Illinois (2013), Sarah Bush Lincoln Health System of

Mattoon, Illinois (2015) and Decatur Memorial Hospital in Decatur, Illinois (2016).

Collaborative members have combined annual revenues of over $9.3 billion but

remain independent, serving residents of Illinois, Kansas and Missouri. The Col-

laborative did not change the governance or ownership structures of any of the

entities involved, but instead allows the organizations to share information about

best practices and reduce costs.

7.2 Changing Healthcare Environment Requires Innovation

The importance of trust and relationships is on point, especially in this kind of

organization, where entities are coming together as a collaborative, explained Van

Trease. For example, the senior leadership of these organizations knew each other

before the Collaborative was formed. “We already knew each other, we knew each

entity was high performing, we held similar values, we all recognized a need for

evolution and change in the healthcare system,” said Van Trease. Common values

were a key component to building the Collaborative. All of the organizations are

not-for-profit, all are Midwest-based and all are high-performing systems. As such,

they were not looking for capital from one another. While some aspects of the work

of the Collaborative centered on identifying economic improvements, the

organizations’ common social mission and mutual trust was foundational to devel-

oping more strategic priorities related to adapting to the changing healthcare

system.

Additionally, the leaders had a history: they had gotten to know each other

through other membership organizations and academic circles they had in common.
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Because of their common values and trust built over time, they knew how each

approached issues, and served patients, families, staff, clinicians and the commu-

nity as a whole. “If we came together,” explained Van Trease, “we felt comfortable

we would all be of the same mind on key issues.”

7.3 Processes

7.3.1 Set Priorities That Matter to Staff and Leadership
While it is clear that leadership and strong relationships drove the creation of the

Collaborative, the process the Collaborative uses to determine priorities is also

driven by a structure built on trust and leadership.

Van Trease explained the Collaborative uses a committee and roundtable struc-

ture, followed by whiteboard exercises to narrow projects of importance, for

example, supply chain relationships, clinical asset management or uses of informa-

tion systems and technology. Three broad criteria drive the process. First, the

project must be relevant to the people who actually spend time doing it. Second,

the project should be something the organization is willing to resource with staff

and budget. Third, senior executives must be committed to the project. “It has to be

important at that level,” said Van Trease, “because senior leadership has the world

view at their organization and can commit resources accordingly.”

7.3.2 Get Results
Notably, Van Trease explained that getting results also helped to build trust, which

in turn, drove improved results. After the priorities are set, and the teams start to

move forward, spending time together at every level of the organization is essential.

Van Trease also acknowledged the importance of setting priorities during the

committee and roundtable process that are S.M.A.R.T.—the classic business man-

agement acronym for Specific, Measurable, Attainable, Relevant and Timely goals.

If the goals are SMART, results can be tracked and celebrated. High-performing

systems are like competitive athletes, always wanting to improve and set higher

goals. Getting results makes people more likely to trust each other, and the process,

creating momentum that generates further progress, explained Van Trease.

7.3.3 Communicate What Works
Celebrating and sharing successes and best practices that can be replicated is

essential. At the BJC Collaborative, there is a dedicated communications roundta-

ble that captures this information, writes it up, and then disseminates it to each local

health system. In turn, the organizations who work in the Collaborative use their

own communication strategies and tools to disseminate the information internally,

externally or both, as each entity finds most appropriate. This approach

acknowledges and maximizes the “collective benefit mindset” of the Collaborative,

meaning not every entity receives the same value from each component of work at

the same rate or degree. A particular best practice might be uncovered and be of

disproportionate interest to some organizations, but not others. The
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communications roundtable design allows every best practice to be shared, even if

not every best practice is immediately useful to every member of the Collaborative.

“Comparing different approaches and measuring patient-specific outcomes will

help us determine what works best and for whom. While BJC may have coined

the phrase, each system is equally committed to “Making Medicine Better.”

(CoxHealth 2012)

7.4 The Future of Service Model Innovation in Healthcare

As other case studies in this chapter have highlighted, organizations in competitive

markets may transition into collaborative partners through service business model

innovation to achieve their common goals of improving the quality and satisfaction

of care while reducing the cost of care. In the case of the BJC Collaborative, the first

four systems that came together to form the Collaborative were proactively

anticipating changes in the U.S. healthcare system. “We recognize that medical

science and technology is advancing rapidly, making it more and more difficult for

smaller healthcare organizations to keep pace. We anticipate that new payment

models, such as accountable care organizations or specialty care bundles or other

innovative approaches, will require higher levels of care coordination, sizable

investments in information systems, and greater assumption of financial risk.”

(CoxHealth 2012)

8 Case Study 3: Massachusetts General Physician
Organization, An Interview with Dr. Daniel Horn

Daniel M. Horn, M.D., is the Assistant Medical Director for Ambulatory Quality at

the Massachusetts General Physicians Organization (MGPO). In his role, Dr. Horn

leads efforts to improve the quality of care for 160,000 patients across 21 primary

care practices. Dr. Horn is also a primary care physician and Unit Chief at Internal

Medicine Associates, where he provides comprehensive primary care and helps

with day-to-day leadership of the largest primary care practices at Massachusetts

General Hospital (MGH).

8.1 About MGPO

The Massachusetts General Physicians Organization (MGPO) is a multi-specialty

medical group that provides patient care, teaching and research in partnership with

the Massachusetts General Hospital and in cooperation with Partners HealthCare.

Partners is a not-for-profit healthcare system that was founded in 1994 by Brigham

and Women’s Hospital and Massachusetts General Hospital, and today consists of

primary care and specialty physicians, community hospitals, a managed care

organization, specialty facilities, community health centers and other health-related
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entities. Several of the hospitals in the Partners HealthCare system, including the

Massachusetts General Hospital, are teaching affiliates of Harvard Medical School.

8.2 Changing Healthcare Environment Requires Innovation

While many of the partners within the Partners HealthCare system have been

working together for more than three decades, that doesn’t mean the organization,

and the entities within it, have stopped trying to innovate. Dr. Horn’s work is

focused on the next steps in quality, especially since measuring quality is a building

block for payment and delivery system reforms, such as accountable care,

integrated delivery, shared-savings or value-based approaches. However, there is

a difference between true quality of care and quality measures. Improving patient

outcomes is likely to represent high quality of care, but how would that be

measured?

At MGPO, the organization is using the current “binary fail” method of measur-

ing quality as an opportunity to build trust. For example, most healthcare providers

are in some way subject to quality measures designed for health plans called the

Healthcare Effectiveness Data and Information Set (HEDIS). The HEDIS quality

measure set has more than 50 measures across almost ten domains of care. Dr. Horn

used the example of the HEDIS measure for controlling blood pressure to explain

the problem of the “binary fail.” Heart disease and stroke is the leading cause of

death in the U.S., and because high blood pressure (hypertension) increases the risk

for heart disease and stroke, there is no question that controlling high blood pressure

is important. What is at issue, is the way providers are measured on the concept of

“controlling”.

Controlling high blood pressure, according to HEDIS, is the measurement of the

percentage of patients 18–85 years of age who had a diagnosis of hypertension and

whose blood pressure (BP) was adequately controlled during the measurement year,

for example, by showing the patient’s blood pressure was less than 140/90 mm Hg.

In a clinical practice, this means the denominator is the number of patients who

come into the practice in the first 6 months of the year where the clinician submitted

a bill with the appropriate ICD-10 code related to an abnormal blood pressure

reading without a hypertension diagnosis, and the numerator is the number of

patients who come into the practice in the second 6 months of the year and have

a blood pressure reading below 140/90 mm Hg. Even a non-clinical reader can

quickly see various patient scenarios that would fall outside of this narrow consid-

eration of the quality measure called controlling high blood pressure; hence,

Dr. Horn’s pronouncement that the HEDIS measure creates a binary fail for

measuring the control of a patient’s blood pressure. Building trust, then, is accom-

plished by rewriting the measures with an algorithm for all of your patients. MGPO

developed a measure that is clinically valid and acknowledges what the clinician

knows, which is that it might have taken 18 months to control a patient’s blood

pressure, for example (see Fig. 3).
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8.3 Processes

8.3.1 Create Quality Measures That Are Clinically Valid
and Meaningful

Dr. Horn explained that in response to the changing healthcare environment, and in

an effort to build trust with clinicians to show that their work and interest in patient

care is paramount to the organization’s success, MGPO addressed the gap between

payer-defined measures, such as HEDIS, and clinically valid and meaningful

quality measures. His team, in close cooperation with other clinicians, has helped

the organization rewrite measures used internally so they would be clinically valid

in the healthcare provider’s point-of-view. “We have electronic health record

(EHR)-based data sets to manage clinical care, so let’s build better measures,

then maybe build that into contracts,” said Dr. Horn.

8.3.2 Change the Mentality
Thinking first about how clinicians work and why they choose to serve patients,

meant changing the rhetoric and mentality around payer-driven measures. Dr. Horn

explained, “We want to empower you to do this work and we want to define it in

clinically meaningful terms.” By doing this over the past 3 years, the system is, in a

way, divorcing itself from the market-driven quality measures when it comes to

thinking about true quality and patient outcomes. MGPO has rolled out its quality

tool to every primary care practice at both MGH and Brigham and Women’s

Hospital, Partners HealthCare is also a driver in the “change the mentality”

approach. Partners uses an Internal Performance Framework that was designed to

evaluate the marketplace and come up with measures that could be performed well,

but also “engage clinicians.” The Framework drives strategy, quality and trend for

the entities within Partners HealthCare, but notably, not every component of the

framework is based on an external quality measure.

“We might decide we want to be better at X,” said Dr. Horn, while realizing no

payer is currently incentivizing care in that patient service area. “We may decide it

is important to us culturally, and that clinicians serving patients find it important, so

we start to collect that performance data, then benchmark against it internally to

drive improvement and clinically meaningful quality changes.”

8.3.3 Usable Data
Trust is also bolstered when data being used to measure quality and performance is

actually usable. Clinicians are more likely to trust data with three characteristics,

according to Dr. Horn. First, it must be reliable. Second, the measurement criteria

being used “must represent something they believe in as a physician.” Third, the

“Let’s build better 

measures.”

Fig. 3 Better measures.

Source: Horn interview

(2016)
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data must be timely. To incentivize behavior change, showing a clinician or clinical

practice information from 6 to 12 months ago is simply too old. The data should be

real-time, valid and represent clinician values. In Dr. Horn’s experience, showing

data that has even a single mistake or two is enough to create some distrust with

clinicians.

8.4 The Future of Service Model Innovation in Healthcare

MGPO has made significant progress in putting clinicians first, when it comes to

measuring quality, and like Partners HealthCare, it has driven a change in mentality

about how to measure performance that actually improves quality and patient

outcomes instead of just meeting payer-defined metrics. As MGPO looks to the

future, Dr. Horn is thinking about how to create truly accountable care, especially as

accountable care organizations, integrated delivery, shared-savings and value-

based approaches to healthcare delivery and payment seem to be creating measure

sets focused on the provision of primary care.

As noted in the introduction to the chapter, a “very small subset of very sick

patients account for the vast majority of healthcare spending.” (Robertson and

Lofgren 2015) At MGPO, most of the patients are taken care of by a specialist, or

even a sub-specialist. “How do we share that care, engage sub-specialists and create

medical neighborhoods that permeate every office visit, every touch?” wondered

Dr. Horn. MGPO and Partners HealthCare have certainly driven innovation forward

since 1994. The future of service model innovation at these organizations, as it has

been in the past, will be driven by keeping the clinician’s point-of-view clearly in

focus and using that trust to continuously improve on the way high quality care is

provided to patients.

9 Case Study 4: Baylor Scott & White Health, An Interview
with Michael Mack, M.D.

Michael Mack, M.D., is the Medical Director of Cardiothoracic Surgery for Baylor

Scott & White Health and the Chairman of The Heart Hospital Baylor Plano

Research Center. Dr. Mack is on the team of physicians on the medical staff that

oversees medical care provided in The Heart Valve Center of Texas in the Center

for Advanced Cardiovascular Care.

9.1 About Baylor Scott & White Health

Baylor Scott & White Health (BSWH) is the largest not-for-profit healthcare

system in Texas and one of the largest in the U.S. The merger of Baylor Health

Care System and Scott & White Healthcare in 2013 created an organization that in

2016 has nearly $10 billion in assets, including 48 owned, operated, joint-ventured
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and affiliated hospitals, 140 satellite outpatient facilities, 476 specialty,

sub-specialty and multi-specialty clinics, 155 primary care clinics, as well as

emergency medical centers, urgent care clinics and retail pharmacies providing

more than five million patient visits a year (Baylor Scott & White Health 2016).

9.2 About Cleveland Clinic

Cleveland Clinic, based in Cleveland, Ohio, has the top ranking hospital health

program in the U.S.—a title it has held every year consecutively since 1994.

According to U.S. News & World Report’s rankings, it is one of the top hospitals

in the country overall, with five programs ranked in the Top 2 nationally, nine

programs in the Top 5 and ten other specialties in the Top 10. (Cleveland Clinic

2016) Not surprisingly, Cleveland Clinic is one of the most recognized brands in

healthcare, and is a “destination medical center” with patients that come from all

across the U.S. and around the world.

9.3 Changing Healthcare Environment Requires Innovation

In December 2014, three Baylor Scott & White Health hospitals—Baylor Jack and

Jane Hamilton Heart and Vascular Hospital, Baylor University Medical Center at

Dallas and The Heart Hospital Baylor Plano—were invited to join the Cleveland

Clinic’s National Cardiovascular Network, the first hospitals in the Southwest to be

invited. These three hospitals were invited to join the network, in part, because they

are some of the best in the region. The Baylor Jack and Jane Hamilton Heart and

Vascular Hospital was awarded Texas’s highest honor for quality and organiza-

tional performance in 2014; Baylor University Medical Center at Dallas, one of the

flagship hospitals of BSWH, is the U.S. News & World Report’s #1 Best Hospital in
the Dallas Metro area, and has the second largest heart transplant program in the

country; and The Heart Hospital Baylor Plano is the largest cardiovascular specialty

hospital in the U.S. ranking in the top 8% in the U.S. in quality by The Society of

Thoracic Surgeons for aortic valve replacement, coronary artery bypass surgery and

aortic valve replacement with coronary artery bypass graft procedures

(PR Newswire 2014).

There is no question that the Cleveland Clinic’s National Cardiovascular Net-

work is a “collaboration of the future,” as Joel Allison, CEO of Baylor Scott &

White Health called it. (PR Newswire 2014) The network already includes

partnerships with other institutions, for example, the MedStar Heart Institute in

the Washington, D.C., metro area and Northwell (formerly the North Shore-Long

Island Jewish Health System) in the New York City metro area. Different in kind

than the other case studies of this chapter, the BSWH collaboration with Cleveland

Clinic spans geographies, but not medical specialties. Instead of cooperating in a

geographic area with a broad range of healthcare provider types, this collaboration

is based instead on the quality of a single medical area of focus: heart disease.
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9.4 Processes

9.4.1 Trust Is Built over Time
Trust takes time, and the collaboration between BSWH and Cleveland Clinic to

deliver best-in-class cardiovascular services to patients is no different. In this

service model innovation the importance of trust is multifaceted. First, it took

both organizations years to build the depth of trust with patients as high quality

healthcare providers. “The Cleveland Clinic brand is recognized and trusted around

the world as an organization that provides clinical excellence, an outstanding

patient experience, and valuable medical information for patients and physicians.”

(Interbrand Health 2014) Similarly, the three BSWH hospitals invited to the

network have been awarded for their high quality by a range of entities. Joseph

Cacchione, chair, operations and strategy, Cleveland Clinic Heart & Vascular

Institute, said of the Baylor hospitals, “We knew the product they are delivering

there is outstanding.” (Jacobson 2014)

Second, as Dr. Mack explained, the relationships between the physician leaders

making the decision to consider the collaboration were long-standing and personal.

“The folks at Cleveland Clinic were known to us, and us to them,” Dr. Mack said.

The partnership wasn’t the result of “responding to a request for proposals.” That

being said, even such deep-seated trust was not enough to seal the deal. Joel

Allison, chief executive officer of BSWH, wrote, “This invitation was extended

only after a year-long, intensive due diligence process, and we are honored that our

commitment to quality was recognized as being of the same high standards as the

Cleveland Clinic’s. Today, these three Baylor Scott & White Health hospitals are

proud to be trusted to deliver the same level of care as the world-renowned

Cleveland Clinic to patients right here in North Texas.” (Allison 2015)

9.4.2 Leadership Takes Vision
“The idea behind the model is a vision of how the business of healthcare is going to

change in the upcoming years,” explained Dr. Mack; “this was an opportunity to

develop a business model to best adapt to that changing paradigm of healthcare

going forward.” What does that paradigm look like? To BSWH and Cleveland

Clinic, it is thinking less about serving a market based on geography, and thinking

more about serving the entity who pays for the care, the patient or the employer, for

example.

“Teamwork is the next phase of American medicine. Hospitals and medical

centers are reaching out across cities, regions and state lines. We’re finding new

ways to combine our strengths for better patient care,” said Toby Cosgrove, M.D.,

president and CEO of Cleveland Clinic. (Magaw 2014)

9.5 The Future of Service Model Innovation in Healthcare

Dr. Mack explained that much of the appeal of the BSWH participation in the

Cleveland Clinic National Cardiovascular Network goes beyond just providing
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high quality care. The service business model innovation the network pushes

forward is not only to provide high quality healthcare but also to provide predict-

ability and transparency to the final purchaser—whether a patient, an employer or a

payer. This model “shifts the risk from the insurer to the provider,” said Dr. Mack;

“we are providing a high dollar operation, and we guarantee the price and quality.”

In the Southwest region, BSWH can provide Cleveland Clinic level quality at a

known reimbursement rate, a predictability factor that is enormously valuable to a

national employer, for instance, who might have employees in the Dallas-Ft. Worth

metro area in need of heart surgery.

Providing “transparency of care, transparency of quality and transparency of

price,” said Dr. Mack, is moving the healthcare market closer to the way other

markets function. “You wouldn’t go into a Best Buy [consumer electronics store]

without knowledge of the product and price of the product you are considering for

purchase,” explained Dr. Mack. Providing transparency of care, quality and price,

whether to patients, employers or other aggregators of lives, such as accountable

care organizations or payers, is certainly an innovation in healthcare. But it couldn’t

have been created without trust, cooperation and leadership—in this case

from BSWH.

10 Conclusion

Healthcare organizations that have succeeded in creating service business model

innovation in the new world of accountable care, integrated delivery, shared-

savings and value-based approaches have certain characteristics in common. In

these contexts, a health organization must trust its partners more than ever before.

This chapter presented four case studies illustrating trust, cooperation and leader-

ship as essential components of successful service business model innovation in

healthcare. The experts interviewed for the case studies highlighted several

examples that clearly show how to build trust and cooperation with other healthcare

providers in clinical expertise, financial management, care coordination and patient

satisfaction. Their advice to other organizations embarking on service business

model innovation includes the following:

• Trust takes time. Every case study presented in this chapter stressed the impor-

tance of the time needed to build trust. This means organizations either must be

patient when embarking on innovative service models, or they must start the

work with another organization with which they have already built a trusting

relationship.

• Leadership takes vision. A commitment from top leadership on the vision for

change was a suggestion from Sutter Health. Commitment from top leadership to

ensure proper resourcing was part of the BJC message.

• Find a way to collaborate. BJC, MGPO and Sutter all discussed collaborating on

the creation of common clinical goals and provided specific examples on

processes they used.
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• Build better quality measures. BJC and Sutter both discussed processes for

designing meaningful projects that were clinically driven in order to improve

quality. MGPO commented on the importance of leading the market away from

payer-driven quality measures to measures that clinicians believe measure

patient outcomes and quality.

• Change the mentality. A common theme from all four of the case studies

presented, two cases, BSWH and MGPO, specifically addressed changing the

mentality in a way that focused on the external marketplace.

• Get results. While results certainly matter to all of the organizations that served

as case studies, BJC explained the usefulness of getting results in helping to

build trust and cooperation. BSWH used results as a way to offer transparency of

price and quality to healthcare purchasers.

In addition to the key skills of trust, cooperation and leadership, the four case

studies presented in this chapter identified another condition necessary for service

business model innovation in healthcare, that is, the need to be “clinician-forward,”

which we define as reflecting or elevating the mindset and experience of healthcare

clinicians without being exclusive of other inputs or opinions from those not

specifically trained in medicine or other healthcare professions that diagnose and

treat patients. In every case, the innovation in their healthcare service business

model was not just about changing processes and resources, but also about achiev-

ing meaningful improvements for patients, their families and the clinicians and staff

that serve them and their communities. Trust, cooperation and leadership were not

just tools the organizations used, but were in fact, the very foundation of the

innovative healthcare service business models they created.
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Hospitals
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Abstract

The aims of this chapter are: 1) to present a review of theories on service

innovations, and how they could be focused on hospitals; 2) to present a

methodology based on these theories in order to identify and to understand

hospital innovations. This is done through interviews based on a questionnaire

to detect services innovations, which are generated and adopted by hospitals;

3) to understand the role of national public health institutions and the actors

involved in the service innovations in three hospitals in Mexico. The results

show that there are four sources of innovations: a) Those external policies or

guidelines that come from public health or federal or state regulatory

institutions; b) the internal hospital initiatives of medical personnel,

administrators and workers; c) the hospital’s suppliers; and d) the hospital’s

patients, who, in the case of Mexico, scarcely participate in innovations, while

they quite commonly do so abroad. Hospitals’ innovativeness is correlated with

the phase reached, beginning with knowledge and continuing with persuasion,

decision, implementation and confirmation. The main contribution to

innovations in the hospitals studied comes from the medical services. A rec-

ommendation is the involvement of the clients to improve and participate in the

hospitals’ innovations.
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1 Introduction

Health is one of humanity’s basic needs which is defined as “. . .a state of complete

physical, mental and social well-being and not merely the absence of disease or

infirmity.” (Word Health Organization 1948).

Mexico, like other developing countries, is facing a demographic transition

which means that there are many young people of working age. Therefore young

people demand employment opportunities and at the same time may mean the

chance to generate wealth for the country as never before. However, at a later stage

the State will need financial sources when elderly people become the largest part in

the population pyramid.

There is also an epidemiological transition as Mexico is in the process of gradual

change from infectious diseases to chronic and degenerative illnesses as one of the

main causes of death (Mazón 2008), as well as the reappearance of new supposedly

controlled ailments. Thus, patient attention will necessarily be longer and more

expensive, so the State will require private-public financial sources to tackle these

changing processes.

Along with this, Mexico’s expenditure on health, in relative terms, is 6.2% of

GDP in 2013, while it was 17.1% in the United States and 11.3% in Germany

(World Bank 2015).

Another concern regarding health is maternal mortality, which in Mexico is 38.2

for every 100,000 births in 2013, well above the UNO’s “Millennium Development

Goals” figure of 22 by 2015 (Sistema de Información de los Objetivos del Milenio

2013).

All of these results appear in a context where there is increasing pressure with

respect to the number of users and the need for better quality in the public health

system for compliance purposes (Garcı́a 2014).

Considering the circumstances mentioned above and the lack of resources,

innovation in services is a necessary answer to the challenges faced by the public

sector and has been identified as a key step to coping with the existing problems

(Akenroye and Kuenne 2015).

In Mexico, hospitals make up an important part of the organizations dedicated to

the provision of public health services and they are in the process of adapting

themselves to the idea of innovation as a tool to develop better hospital services.

To classify the innovation research, hospitals are considered to combine a set of

constituent or core services assembled in three categories: medical, management

and support (Djellal and Gallouj 2005). Moreover, innovation is not addressed as a

linear process, but rather as a dynamic approach that implies that innovation is an

output of interactive sequences.

The empirical research is based in three public maternity hospitals settled in the

city of Toluca, Mexico state, using the adaptation of an innovativeness index

(Corona 2015), based on the selection of the 10 most important innovations for

each hospital in the period from 2010 to 2014. Those 10 innovations were identified

and selected by the hospitals’ governing bodies.
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The general aim of this research is to measure the innovativeness of each

hospital, identifying, as is presented here, the innovation of its core services, with

respect to type, degree of novelty, origin and stages, with the purpose of

establishing the contribution made to the hospital’s innovation capabilities and

results.

2 Literature Review

2.1 Service Innovation

Services are characterized as either being intangible (that cannot be touched),

heterogeneous (it is hard to standardize them and every way they are presented

can be different), inseparable (their production and consumption cannot be

divided), perishable (cannot be stored) and imply an intense relation between

producer and consumer (Cowell 1991; Gallouj and Weinstein 1997).

The services sector used to be considered as non-dynamic, with low capital

intensity, low skilled labor and with no innovation (Bohrer and Vargas 2014). It was

only a few decades ago that more importance began to be given to this sector

because the share of services in the GDP is increasing and as a result of the strategic

efforts made to improve them (Miles 2008).

To define service, Gadrey et al. (1995) point out that:

To produce a service, therefore, is to organize a solution to a problem (a treatment, an

operation) which does not principally involve supplying a good. It is to place a bundle of

capabilities and competencies (human, technological, organizational) at the disposal of a

client and to organize a solution, which may be given to varying degrees of precision.

Innovation processes in the services sector are not completely different from

those of innovation processes in manufacturing. Therefore, according to Gallouj

and Savona (2009) an integrative approach, as a frame of reference for analyzing

innovation in services and manufacturing is the most plausible, given that the

intangible component of manufactured goods takes on more relevance, as

standardization of certain services activities becomes easier and cheaper. This is a

convergent process (Kodama 2014).

Gallouj and Savona (2009) classify the approaches in the literature for studying

service innovation as follows:

1. The technological or assimilation approach, which equates innovation in

services to the adoption or use of technologies.

2. The service oriented or differentiation approach, which seeks to identify any

possible particularity in the nature or organization of service innovation in order

to develop a specific analytical framework.
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3. Integrative or synthesizing approach that takes into account the convergence

between goods and services, and tries to develop a common analytical frame-

work, for either tangible or intangible products (Gallouj and Savona 2009).

And even when they recognize this last approach is emerging and expanding, “a

proper integration should by no means overlook the specificity of services or the

concern for the purely technological aspects of innovation in services.” (Gallouj

and Savona 2009, p. 11).

To understand this integrative approach of the innovation theory for products

and services, tangible or intangible, it is relevant to review the concept of product

stated by Lancaster (1966), for whom consumption is an activity in which goods,

simple or combined, are entries and from them come the outputs made up of a list of

characteristics. Thus, the product may be represented as a set of characteristics

related to its internal structure and external properties.

Some post-Lancasterians (Belleflame et al. 1986) stated a functional vision of

economic activity, according to which, a need, that is to say a function may be

satisfied through the consumption of a good, a service or both, so its condition of

good or service becomes redundant, as the act of consuming is the act of satisfying a

need. Lancaster and post-Lancaster perspective to define the product represents a

theoretical tool for the operationalization and analysis of ways of innovation.

In this manner, Gallouj and Weinstein (1997) picked up the thread of the

Lancasterian concept and considered that goods and services provide a “product”,

and in both cases, this product can be expressed in service provided to its final

consumer. Therefore, they suggested taking into account a single innovation analy-

sis model for all products, whether they be materialized in a physical way or as

services (Several authors have used this model for studying innovation in services

(Gallouj and Savona 2009; Windrum and Garcı́a-Go~ni 2008; Bohrer and Vargas

2011). Some have even added to the user and producer competencies those of

policy makers (Windrum and Garcı́a-Go~ni 2008).
The services provision model is represented by: ([C’], [C]) the supplier and the

user or client competences vectors, respectively; [X], the technical characteristics,

that is, technical ways used to achieve final characteristics which embody knowl-

edge in tangible or intangible systems, and may or may not be expressed in

technology; and the use of the characteristics vector (Y). Therefore, in this model

there is no process vector (Z), as there is in other ones, because “the process lies in

the heart of product” (Gallouj and Weinstein 1997, p. 543). Therefore, technical

characteristics include those involving the client and those which take place without

them in the production of services.

This model has been used for studying hospital services, such as the “Mapping

innovation dynamics in hospitals” (Djellal and Gallouj 2005).

162 L. Corona-Trevi~no and C. Márquez-Aguilar



2.2 Types and Degrees in Services Innovation

For analyzing innovation types in the hospitals studied, the following classification

is used:

1. Product: these are the new or improved services to clients.

2. Process: those are improvements or novelties in the production processes and

services supply or delivery methods.

3. Marketing: new behaviors in the market, for instance, finding a new market

niche, or product promotion in a new industry and its market.

4. Organizational: new methods or ways of managing in the firms’ business

practices. (OECD 2005).

2.3 Stages of the Innovation-Decision Process

The innovation-decision process phases, presented in a linear form, could help to

analyze a real phenomenon although in it is quite complex and disperse (Farı́as and

Almeida 2014). These stages are (Rogers 1983):

1. Knowledge: the decision-making unit is exposed to an existing innovation and

understands how it works.

2. Persuasion: the decision-making unit takes a positive or negative attitude to the

innovation.

3. Decision: the decision-making unit makes efforts through activities that become

in the choice of either adopting or rejecting the innovation.

4. Implementation: the decision-making unit puts into practice a new idea.

5. Confirmation: someone looks for reinforcement to an innovation decision

already made.

Farı́as and Almeida (2014, p. 385) point out that “the diffusion process

(of innovation), taking into consideration each one of its stages (described

above), is permeated by the organizational and individual factors that will hinder

or contribute to the success and fluidity of the process and its consolidation”.

2.4 Service Innovation in Hospitals

Innovation has been recognized as a key step to facing current problems with health

care (Akenroye and Kuenne 2015, p. 2).

According to Djellal and Gallouj (2005), there are four approaches to research

innovation in hospitals understanding them as:

1. Production functions.

2. Sets of technological and bio-pharmacological capacities.
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3. Information systems

4. Service providers and healthcare system hubs

In this study, hospitals are considered complex providers of services, intensive in

knowledge and in interactions with their context, considering themselves as a part

of a network and then widening their innovation potential in interplay with a

complex environment.

“Healthcare innovation can be defined as the introduction of a new concept, idea, service,

process, or product aimed at improving treatment, diagnosis, education, outreach, preven-

tion and research, and with the long term goals of improving quality, safety, outcomes,

efficiency and costs” (Omachonu and Einspruch 2010, p. 5)

3 Methodology

For the analyses of hospital product/service, the innovation mapping model of

Djellal and Gallouj (2005) is taken as a reference that includes four types of

variables:

1. Constituent services (Si): they make up the total product of the organization. In

hospital institutions these are divided into: medical services (medical, paramed-

ical, auxiliary diagnosis); support services (hotel, laundry, and catering type);

and administrative or managerial services.

2. The characteristics of service or utilities achieved.

3. The competences of service providers.

The study of hospital innovation is relevant, because as Adams (2003) notes,

despite the increasing attention of policy makers to health sector innovation, service

innovation is a largely ignored field in healthcare research.

To identify hospital innovation two assumptions are considered: they must be

implemented for the first time in the specific hospital that is being studied, and they

must be working or in force.

The hospitals are at one of the innovation-decision process stages (Rogers 1983)

and compared with the innovativeness index, described in the following section.

3.1 Hospital Services Innovativeness

The INDICO Index is applied to measure the innovativeness within firms. The

index varies between 0 and 10 points summing up two main components:

capabilities for innovation and results (output). The first component consists of

Knowledge capabilities (hardware, information); Training, Personnel Certification,

Education levels, R&D organization, Knowledge linkages and the Innovation
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decision’ stage. The second includes the outputs: Innovations, Intellectual Propriety

and Markets, Product’s Certifications and Service Knowledge Intensity (Corona

2015).

The information is obtained by interviewing a hospital’s executive personnel,

based on an INDICO questionnaire oriented towards hospitals. Therefore, departing

from a Service innovation questionnaire, some adaptations and adjustments were

made considering hospitals innovation characteristics as in public organizations

(Specific adaptations are made accordingly to the industry application—mainly

goods or services—on a base innovation methodology.).

The general structure of the index is preserved, that is its two main components:

capabilities and results. Nevertheless, changes in both of them were made to be

consistent with the analysis of a public organization.

The members of the board of directors of each hospital were asked about the

10 most relevant innovations made during the period 2010–2014. Research about

contextual information was also conducted.

4 Results

4.1 General Description of the Hospitals Studied

The hospitals referred to in this paper are maternity hospitals that is, serving

pregnant women and their newborn children. They are the only three public

hospitals of this sort in the city of Toluca, Mexico, namely: Hospital de Gineco-

obstetricia del Instituto Materno Infantil del Estado de México (HGO), Hospital

Materno Perinatal “Mónica Pretelini” del Instituto de Salud del Estado de México

(HMP) y el Hospital Materno Infantil del Instituto de Seguridad Social del Estado

de México y Municipios, gynecological-obstetric and neonatology sections (HMI).

4.2 Service Scope (Market)

With reference to the population attended by each hospital, HGO and HMP serve

the uninsured population or people which have only “Popular insurance” access

(“Popular” medical insurance which is provided by the Mexican government to

people who do not have access to full social security coverage.). About 1,598,375

inhabitants of the State of Mexico are women of childbearing age and potential

users of these services (INEGI 2010). On the other hand the HMI serves the

population with public sector social security who work for the state and municipal

governments. It has 1,198,000 users (Information obtained from the interview in

HMI 2015.), although there is no precise record of women of childbearing age.
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4.3 Dimensions

Hospitals dimensions can be described according to the following data (Table 1):

The number of patients attended in each type of service varies considerably,

even when the number of employees is similar as in the HGO and HMI. Likewise,

patient hospitalization days are not proportional to the number of beds registered

(beds that generate hospital discharge). This indicates that productivity in those

hospitals varies according to their organization, and as the evolutionist theory

points out, even having similar technologies (and we could say similar non techno-

logical resources) results in each organization are different (Table 1).

The HMP has the highest number of personnel, even though the proportion of

medical staff is smaller, 66.6% (Table 2).

Table 1 Main services provided in public maternity hospitals in Toluca, Mexico

Service HGO HMP HMI

Registered beds (They are large hospitals compared with other

hospitals. For example, Mexico’s National Institute of

Perinatology has 179 registrable beds.)

136 89 149

Operating theater services 13,000 6466 1765

Emergencies attended 36,500 12,045 2060

Medical consultation 24,000 51,610 23,866

Hospitalization (patient days) 18,250 36,025 46,596

Employees 784 1103 721

Hospital base data 2014 (Differences between data mentioned may be the result of the existence of

formal mechanisms to measure services in some hospitals, even having a biostatistics department,

while other only have estimated data)

Source: Prepared by the authors based on the information provided by the hospitals governing

bodies 2015

Table 2 Distribution of employees in constitutive services according to their function. Maternity

hospitals in Toluca, Mexico, 2014

Types of personnel HGO

% of the

total HMP

% of the

total HMI

% of the

total

Physicians 112 14.29 204 18.50 142 19.69

Paramedics 103 13.14 48 4.35 45 6.24

Medical residents 69 8.80 46 4.17 90 12.48

Nurses 363 46.30 437 39.62 303 42.02

Office workers

(management)

82 10.46 158 14.32 112 15.53

Support 55 7.02 210 19.04 29 4.02

Total 784 100.00 1103 100.00 721 100.00

Source: Based on data collected directly from author’s interviews with the hospitals’ governing

bodies in 2015
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4.4 Innovativeness Index

As already mentioned, the innovative index is made up of a scale from 0 to 10, in

which 10 means the most innovative. The hospital that obtained the higher index is

HMP with 6.11 points, followed by HGO with 5.88 points, and in third place the

HMI with 5.56 points; the average is 5.85 points. The Indico Index is the sum of the

“Results” and the “Capabilities” and in the case of the hospitals studied, “Results”

contribute to the index more than “Capabilities”, indicating high levels of efficiency

in the three hospitals (Table 3).

A definition for classifying innovations was presented to the interviewees

according to their type and degree. However, there were no innovations fully

identified with client participation. Nevertheless, we could find some examples

where the combination exists.

In general, in those hospitals knowledge learning based innovations (process and

organization) or the adoption of processes developed in other institutions are more

common. The traditional case of innovation based on technology is significant only

in the HMP.

Table 3 Innovativeness index about ten more important innovations in the three maternity

hospitals in Toluca, México, 2010–2014

Questions Max

Results Max Capabilities

HGO HMP HMI Max HGO HMP HMI

Innovations 3.5 2.54 2.63 2.29

Public value 2 1.80 1.80 1.52

Users 2 1.77 2 1.74

Service certification 1 0.33 0.33 0.29

Knowledge intensity of

services

1.5 0.58 1.24 0.75

Capacities intensive in

knowledge (means)

2 1.31 1.36 1.30

Training 1 1.00 0.36 0.82

Certification of personnel 1 0.03 0.00 0.07

Level of education 1 0.21 0.18 0.26

R&D organization 2 1.00 1.00 1.00

Links to R&D 2 0.80 0.53 0.89

Innovation process stage 1 0.40 0.80 0.20

Total 10 7.02 8.00 6.59 10 4.75 4.23 4.54

Innovativeness index: Average (R +C)/2 5.88 6.11 5.56

Source: Based on data collected directly from author’s interviews with Hospitals’ governing

bodies in 2015
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5 Discussion

5.1 Innovation Types and Degree of Novelty

Most innovations (71%) occurred in medical services, followed by those in man-

agement (29%), while in support services like cleaning, catering, surveillance,

there were not innovations, at least they were not mentioned amongst the 10 most

important. This might be because the belief that if the medical services are

predominant, then there is a ‘good hospital’ (Djellal and Gallouj 2005), but there

is a big opportunity to improve management and support services. So far, most

innovations in the health sector are oriented to clinical products and medical

technologies (Akenroye and Kuenne 2015). Also the reports published are focused

on medical services as referring to the three constitutive services type, it underlines

that “as has already been noted, attempts to innovate within hospitals (as well as the

research on innovation carried out by social scientists) tends to focus on the first

group at the expense of the others. However, the other groups’ potential . . .
(to innovate) . . . is very considerable. It should not be ignored, just as we should

not ignore the opportunities for innovation offered by other categories of services”

Djellal and Gallouj (2005, p. 826).

In relation to innovation types, 26.7% correspond to service-product, 30% to

organization, and 6.7% to marketing. In practice, in the cases of service delivery

and organization, it was sometimes hard to make a clear difference between product

and process innovations, because the boundaries that delimit them are fuzzy. This is

the case of electronic clinical records which could be linked to the concept of

Co-producers—which means the process and consumption of services are provided

at the same time and in the same place. Thus “the distinction between product and

process works well when one is dealing with manufacturers, but may be less helpful

with services (where process, product, delivery, and consumption can be heavily

entangled)” (Miles 2008, p. 128).

With regard to the novelty involved in the innovations, 50% are improvements,

33% are radical, 13.33% incremental, and 3.33% are ad hoc and vary for each

hospital (Table 4). Nevertheless, it is important to emphasize that:

1) Sometimes, the same innovation was implemented in more than one hospital but

the governing bodies classified it differently.

2) Radical innovations are those, which affects the whole hospital system, whether

or not it had been implemented in other institutions.

5.2 Sources of Innovations

The innovations at the three hospitals come from several sources. The main source

is (47%), public policies (federal and state institutions). These policies are the

health authorities’ regulations covering all the country’s hospitals. The second
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source, with similar importance (45.7%) stem from the initiatives of each hospital’s

medical personnel, administrators and workers.

The third source of innovations are hospital’s suppliers and patients, which are

less significant (5.66% and 1.66%, respectively). However, the role of these two

types of actors in innovation cannot be bypassed, as these service innovations are

associated with an important information flow between provider and user. Several

authors even define the client interface as an innovation dimension, and say “the

communication between service suppliers and clients, forms a major area for

service innovation” (Belleflame et al. 1986, p. 13). Undoubtedly, interaction

between these actors and between suppliers and service providers generates ideas

that drive the innovation process.

5.3 Innovation Users

The main beneficiaries or users of innovations are external. It should be noted that

according to the Provision services model ([C’], [C], [X], [Y]), users must activate

some competences in order to use services. However, the interviews in the three

hospitals show that users do not participate in innovation but when some

innovations have been implemented, the users have to adapt and develop

competences. During this learning process the hospital personnel sometimes mod-

ify the innovation. This could be characterized as “passive client participation

model of innovation” (PCMI) in the hospitals.

5.4 Components Contributing to Innovation

Different components have been related to innovation, and according to the

innovativeness index, there are three broad headings: 1) technology and science:

research and development, and design-engineering; 2) production tools: hardware,

software, and organization; 3) delivery service: promoting strategy/means of distri-

bution; and delivery service moment.

On one hand, in the three hospitals’ innovations, some of these broad headings or

components are not present. This could be explained as either they were not

necessary, or because the innovation was not designed inside the hospital, but

rather were adopted, even though in the cases where they might be required.

In the other hand, technology components were the most important components

for carrying out innovations. Although the hospital governing bodies interviewed

pointed out that innovations were not, in any of the cases, the result of R&D

departments, but instead were done through non-centralized processes throughout

the hospital.

With regard to production tools, virtually every hospital took advantage of this

broad heading to make their innovations, with an emphasis on organization, and a

lower incidence of software and hardware components.
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Service delivery contributes to most innovations, with an emphasis on the

moment of delivery, that is, the user-provider interface becomes relevant. Even

“as a consequence of interaction between service providers and clients, one part of

the innovation activities is oriented to adapting services to users’ needs, what could

be considered as an innovation” (Rodrı́guez 2010, p. 55).

5.5 Means of Delivering Innovative Services

Concerning the means of delivering services, provision of knowledge is always

present. Tacit knowledge, that is to say, that constitutes routines but is not

documented, represents 40%, while codified knowledge represents 60%. It was

noted that the fact of having codified knowledge is, in many cases, due to rules

issued externally at higher state levels or by the national government.

Meanwhile, information was on most occasions a medium to provide innovative

service-products too, by means of its processing or logistical management that

involves its collection, production, capture, transportation, filing and updating.

73% of information used to produce innovative services is internally processed

and the other 27% is handled externally.

The use of material media for delivering innovative services is slightly lower

than the other two types of media, and 64% is concentrated on equipment and

machinery, while 34% corresponds to material inputs.

5.6 Innovativeness Index and Process Innovation Stages

Regarding the hospitals’ governing bodies perception of the innovation process

stage of their hospitals, it was found that HGO was at the “persuasion stage”, that is

they are people who make decisions in the hospital, in general, who have taken a

favorable or unfavorable attitude towards innovation, based on its advantages,

compatibility, complexity and observability.

The HMP was at the “implementation stage”, which means that the members of

the governing body think that decision makers in the hospital are making efforts to

choose, adopt or reject innovation. This is the most advanced stage found, and at the

same time, this institution has the highest index ranking of all three hospitals

(Table 5).

Meanwhile, the HMI is at the stage of the process stage where the focus “is on

knowledge”, which happens when decision makers have been exposed to

innovation and have understood how it works and some of its implications, but

they still have a long way to go.

In relation to these stages, it is important to point out that progress in the

innovation process correspond to the innovativeness index level, as can be observed

in Table 5.
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5.7 Research and Development and Linkages

Although the three hospitals have departments of Research and Development they are

not involved in the innovations reported. Instead, other hospitals areas carry out the

innovations. R&D departments have very few employees (in two of the R&D

departments is there only one person while in HMP, there are four researchers).

Their main function is training (continuing education, seminars, conferences, courses,

certification procedures) and disseminating information inside their hospitals.

The hospitals’ innovations, are not products of a planned innovation process, but

rather from random situations which are encountered and exploited (It is important to

say that “innovation generation. . . carries efforts and results that are circumstantial

many times, or (depend on) the abilities and knowledge stockpile, or (on) specific

appropriation conditions. . .” (Jasso 2004, p. 11). Besides services innovation is more

flexible, in the sense that “the service sectors are laggard innovators and—at best—

passive adopters of technology form elsewhere”, and see it as “the core engine of the

new knowledge based economy” (Gallouj and Savona 2009, p. 3).

Concerning outside institutional linkages, two of three hospitals limit them to

national institutions. However, “hospitals are increasingly opening up to their envi-

ronment and are becoming agents among others in healthcare systems. This involve-

ment in the external environment is not confined to the world of healthcare. Hospitals

are tending to develop various forms of partnerships, including those with private

organizations.” (Djellal and Gallouj 2005, p. 824). This inter-organizational dynamic

implies different agents and resources to improve innovativeness potential. It is

important to highlight that “the essence of a system able to generate and develop

creative ideas for the improvement or the creation of new products, services and

processes, lies on a network of canals and interactions among different agents

involved in the use and production of knowledge” (Torres and Jasso 2014, p. 159).

5.8 Certification, Personnel and Training

None of the three hospitals is certified under the Consejo de Salubridad General

(General Health Council). However, they have other national certifications, and two

of them have a state level, such as the “smoke-free hospital”, which is not directly

related to substantive processes.

Table 5 Innovativeness index and the innovation process stages in Public Maternity Hospitals in

Toluca, Mexico, in the period 2010–2014

Hospital Innovativeness index Stage: process innovation (five stages)

HMP 6.11 4 Implementation

HGO 5.88 2 Persuasion

HMI 5.56 1 Knowledge

Source: Based on data collected directly from author’s interviews with Hospitals’ governing

bodies in 2015

Characteristics of Service Innovation in Hospitals: A Case Study of Three. . . 173



We have to highlight that in the state of Mexico there are only ten certified

hospitals, and only three in Toluca, one of which is public and two private (Consejo

General de Salubridad 2015).

Moreover, the level of education and health personnel development through

training and certification programs are linked to “competences concept”, which

comes from basic education, continuing training, experience and, interaction. They

are not easily transferable and are not detachable from the individual. Competences

can be developed or enhanced either by experience or professional practice, or by

the formal tools of training and certification.

With respect to those people who took part in formal training and certification

processes, the best-ranked hospital is HGO, which reaches 1.26 of 2 points

allocated to the issue in the innovativeness index, while the other hospitals did

not even reach one point, registering their greatest weakness as a lack of certified

employees.

With respect to workers education level, the highest level is in the HMP, even

when its level is still far below the maximum two points in this issue. In this case,

there are areas of opportunity, reducing the studies gap between medical

professionals and other personnel without specialized training (It is important to

remember that appropriate healthcare attention requires . . . “preparing

professionals, scientists and technologists who are graduate of universities and

research centers. Constructing and maintaining key institutions for learning,

absorption and creation of knowledge is fundamental to build long term scientific

and technological capabilities in health sector” (Torres et al. 2013, p. 374).

6 Conclusions

Hospitals are a part of an institutional network not only in the health space, but also

in other kinds of organizations in which many actors are involved. It is important to

point out that the 30 innovations obtained through interview give evidence of these

being complex institutional networks.

Measuring the innovativeness for the three hospitals—by means of the Indico

index-, the output higher than the capabilities meaning a good level of efficiency to

achieve them.

The values scored by the three hospitals show an opportunity for them to

strengthen their capabilities, the means of service provision, the training and

certification of their staff, their level of education, the organization of research

and development, linkages and the stage of innovation. Innovation was

concentrated in the area of medical services (71%) above the management services

(29%) while there were none in support innovation.

It is also important to point out that in practice, and in the case of health service

facilities, it was complicated in several occasions to clarify whether the innovation

was process or product, since the borders between them are fuzzy.

Regarding service-product novelty, this study shows that most of them are of the

of the incremental innovation type, although the structure is variable between the
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hospitals. Nevertheless, it is worth mentioning two aspects of the results in relation

to the levels of novelty: the first is that on several occasions the same innovation has

been introduced in more than one hospital. The second aspect is that radical

innovations are classified when they change the system of the hospital where it is

introduced. This is the creation of a new system or a new set of vectors of

competencies and technical characteristics that provides the same vector of

characteristics of the service.

When discussing the sources of the innovations, we should note that they

represent nearly the same percentage those coming from external sources (47%)

as those originated internally (46%). The internal innovations and the decision

making stage (Table 5) give an indirect/approximate idea of the relative autonomy

on this matter. So the HMP reach a better autonomy level.

Related to users, the beneficiaries of the innovations referred to are mainly

external (85.7%). However, the study proved, that the adoption of innovations

needs efforts to learn who uses them or adapts them to the context in which they are

applied, and that has to do with the invention or solution of problems.

Despite the fact that Science and Technology was a very active component,

according to the boards of directors of the hospitals studied, none of the Research

and Development offices were involved the 30 innovations identified, rather

non-centralized areas and mechanisms throughout the hospitals participated.

Given this situation, the innovation process of service providing organizations is

considered to be more disperse, is less formal and can be promoted by fostering an

innovative culture, throughout the organization as a permanent aspect of their work.

The difficulty of controlling and systematizing the innovation process, viewed as a

disadvantage, can also be an advantage in which all areas have a potential for

innovation.

According to data collected from the interviews with the boards of directors,

organizational innovations seem to become relevant due to two circumstances: 1)

the scarcity of resources that imposes the need to change the way things are done,

and 2) the need to adopt technology—adaptations and learning—, coming from

regulations issued by a third party (at a higher external state level or by the national

government).

Hospital innovating with other institutions brings to light the following facts:

1. Linkages with academic institutions is not so frequent.

2. There are important learning processes in the participating institutions, mainly

through informal mechanisms; and:

3. Formal linkages are increasing because of the use of Information and Commu-

nication Technologies.

The level of formal education for the workers of the three hospitals is relatively

low, since those in charge of constitutive management and support services in

general have little or no specialized training. Nevertheless, in terms of index, in

the case of hospital institutions, for further research we propose making new

adjustments considering that not all services given by a hospital need a high level
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of training (MA or PhD) and that all hospitals have resident doctors who do not

have postgraduate studies.

Training for hospitals gets only marginal attention, except for the training of

medical residents that participate in Formal Education. This becomes evident for

updating/in service training given that few people get training, and even fewer get

certifications. Some of the people interviewed said that there are non-economic

incentives that influence the decision to go through a certification process, and also

they imply high costs.

Regarding the processes of institutional certification, no international acknowl-

edgement was mentioned, nor any directly related to the mission of the organiza-

tion. Then, certification of the substantive areas will have a high impact on services.

There is a direct correspondence between the stages of the innovation process

and the innovativeness of the Hospital (Table 5). However, no specific way to

establish a direct relationship between the two indexes is developed.

Other elements of analysis in the interview are the physical location of hospitals.

Maybe it would be of relevance in the case of public hospitals, to ask this question

to those who take the decisions to relocate them in one or another place. The factors

considered were: 1) proximity and accessibility of resources and subcontracted

services; 2) proximity and accessibility of urban services and quality of infrastruc-

ture where the hospital is located; 3) availability of specialists; 4) availability of

qualified staff (non-medical); 5) R&D and educational infrastructure.

This research is limited to three maternity public hospitals in one city, conse-

quently conclusions could not necessarily be generalized.

Future lines of research could be necessary for building a new framework to

collect data on innovation in public institutions in general, and especially in public

hospitals.
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Estadı́stica.

Jasso, S. (2004). Relevancia de la innovación y las redes institucionales. Aportes, enero-abril, VIII
(025), 5–18.

Kodama, F. (2014). MOT in transition: From technology fusion to technology-service conver-

gence. Technovation, 34(9), 505–512.
Lancaster, K. J. (1966). A new approach to consumer theory. The Journal of Political Economy, 74

(2), 132–157.

Mazón, R. J. J. (2008). Las transiciones demogr�afica y epidemiol�ogica en México. Accessed
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sector salud en México: el caso del Instituto Mexicano del Seguro Social (pp. 373–396).
Report: Juan Manuel Corona (Coord) Desarrollo Sustentable. Enfoques, polı́ticas, gestión y

desafı́os. UAM-X, México.
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Business Model Design
and Entrepreneurial Risk Evaluation
for Health Service Innovations

Martin Dietrich and Florian Hilfinger

Abstract

We discuss the application of a business model-based approach for designing

health service innovations and related risk evaluation. As an example we

describe a horizontal backwards integration of hospitals’ business models by

designing an integrated preventive health service. The business model template

consists of five partial models, the value proposition model, the market model,

the resource model, cost model and revenue model which are discussed within

the context of integrated care. By means of a decision tree analysis, we apply an

economic pre-evaluation of potential net benefits of the preventive program

compared to the status quo. As a hypothetical example we analyze a stroke

prevention program that screens arrhythmia among risk patients and use input

parameters based on public epidemiological data. To take risk evaluation into

account a simulation is applied in order to demonstrate how entrepreneurial risk

in terms of net benefit distributions can be assessed.

1 Introduction

In the upcoming decades demographic, epidemiologic and societal changes are

going to transform health care needs and this will put enormous financial and

structural pressure on many hospital organizations (Gr€one and Garcia-Barbero

2001). Therefore, hospitals have to consider their roles in changing health service

settings and are in need for extending their business model conceptions. While the

traditional business model of hospital organizations is focused on the treatment of

isolated acute illnesses, modern societies struggle with the significant increase of
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chronic diseases (Barnett et al. 2012). Regardless of the need for full cycle health

care, many hospitals are still operating within a framework of traditional highly

fragmented health care delivery. Furthermore, hospitals have to deal with a growing

mismatch between the necessary integration of hospital care and the trend towards

more inter and intra-professional specialization in medicine (Detsky et al. 2012).

Because of its network character integrated health care concepts can be a way to

deal with the increasingly fragmented health care delivery. Integrated care models

that attempt to cover the full cycle of care require business models that take into

account coordinated health delivery rather than isolated treatments of medical

conditions. Business models are simplified representations of the way organizations

create value (Shafer et al. 2005), and can be a useful tool for managers in strategic

management analyzing opportunities and risks of innovative health care services

(Hwang and Christensen 2008). One way to extend the business model of inpatient

hospital care is by a horizontal backwards integration (e.g. Harrigan 1986) focusing

on the prevention of chronic illnesses. When supporting health, especially with

respect to cost-intensive chronic diseases, the idea is to increase cost effectiveness

in health care by focusing on measures that can prevent or attenuate illnesses at

early stages. Hospital organizations are well advised to consider collaborations with

other health care providers for delivering the preventive services and health insurers

to pay for the preventive services. The idea behind such shared saving contracts is

that integrated preventive programs are cost effective which constitutes the neces-

sary condition for the program to be contracted by a health insurance in a selective

contracting agreement. Unfortunately, evidence of primary prevention’s cost effec-

tiveness, for example in the case of cardiovascular disease, is currently sparse

(Schwappach et al. 2007). Therefore, it is essential that a potentially new health

service innovation is assessed with respect to potential health outcomes and cost

effectiveness. An additional challenge is the risk that is involved in undertaking the

endeavor to innovate health services. Approaches which allow for unveiling

entrepreneurial risks specific to health service innovations will help decision

makers identify risk factors and make more informed decisions.

In this article we will address the entrepreneurial uncertainty in the creation of

new health service processes and will show how service innovations in the hospital

setting can be analyzed using a business model approach. Our goal is to provide a

conceptual blueprint for business model development and evaluation in the setting

of health service innovations that can be used as a template for specific, real data

driven health service innovation problems. After illustrating the basic concept of

business models in health care, we present a simplified business model concept and

discuss the application to a hospitals’ business model extension. Therefore, we

discuss the importance of integrated health care in general and specifically the

potential integration opportunities for hospital organizations. We will point out the

growing significance of preventive care programs and will describe how hospital

organizations can establish new business models through backwards integration

and a focus on preventive care. In an example we demonstrate how the business

model concept can be transferred to the economic analysis and will calculate the

expected economic benefit of a potential new preventive care service, while
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specifically considering epidemiological data. Applying a decision tree analysis of

entrepreneurial risk from a market perspective illustrates how hospital organization

can evaluate the financial viability and entrepreneurial risk of potential new busi-

ness models that extend inpatient health services.

2 Theoretical Background

A business model is a simplified description of how an organization creates,

delivers, and captures value (Teece 2010). Business models have become a valu-

able tool for managers to explore possibilities for future development (e.g. Baden-

Fuller and Morgan 2010) and can be helpful for strategic considerations in health

care management as well (Christensen et al. 2009). Integrated care models that

attempt to cover larger parts within or full cycle of care require business models that

take into account coordinated health delivery and not only the isolated treatments of

acute medical conditions.

2.1 Business Models in Health Care

The use of business models is a crucial part in developing innovations (Chesbrough

2012). While there is no widely accepted definition and also many different

concepts of business models, broadly speaking business models can be defined as

simplified representations of the way organizations create value (Shafer

et al. 2005). That is to say, business models answer the question about the nature

of the business (Drucker 1954). They are “[. . .] a description of a value a company

offers to one or several segments of customers and the architecture of the firm and

its network of partners for creating, marketing and delivering this value and

relationship capital [. . .]” (Osterwalder 2004, p. 15). Business models can help

identify the necessary circumstances for a viable business concept by illustrating

benefits, essential intra- and extra-organizational conditions and potential risks

(Magretta 2002). Especially when taking on a market based perspective business

models are a vital part of innovation management and have also been discussed as

an important tool for analyzing current and new health service structures (Hwang

and Christensen 2008).

Although the business model concept has gained considerable attention recently,

its definition and translation into operable structures which are distinctively linked

to economic analyses remain a challenge (Morris et al. 2005). Therefore, in our

analysis we suggest a simplified business model with two conceptual dimensions

and five interrelated partial models (Dietrich et al. 2014). The first conceptual

dimension consists of the operating level and the financial level, while the second

dimension can be subdivided into the organization side and the market side. The

five partial models are the resource model, the cost model, the market model, the

revenue model and the value proposition as the core of the business model (see

Fig. 1).
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On the organization side, the resource model describes what material and

immaterial resources, processes, abilities and other inputs are used to create

goods and services, the cost model answers the question about the associated

costs. The resource model is not limited to one organization and also includes

aspects of cooperation and networking activities. On the market side, the market

model focuses on the needs and demands of customers as well as on larger societal

or political requirements and demands, while the revenue model describes how

revenue can be created when serving those needs and meeting those demands. The

partial models show the necessary domains for a successful task realization on a

financial and operating level. On the financial level, the cost model and the revenue

model are the basis for a financially stable business model. On the operating level,

the resource Model and the market Model show what value can be created and what

resources can be used to do so. Effective business models not only balance the four

partial models but also always keep the specific business solution for a given

demand in mind. This actual value proposition is the core of the business model

and not only incorporates the surrounding four partial models, but also considers the

financial and operating level as well as the organization and the market side.

2.2 Integrated Health Care

In the upcoming decades the business model of inpatient hospital care will also

have to include processes before and after traditional treatment of acute illnesses

(Wagner et al. 2001). The reason behind this is a more and more fragmented health

care delivery due to an aging society and a significant increase of chronic diseases

(Barnett et al. 2012). The treatment of these chronic illnesses is already absorbing a

big part of health care resources. Yet, hospital organization are often not adapting to

the need for full cycle health care and rather still focus on acute medical care

(Barnett et al. 2012). Furthermore, the fragmented health care delivery is also

driven by the trend towards more intra-professional specialization in medicine

Fig. 1 Business model.

Source: Dietrich et al. (2014),

p. 250
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(Detsky et al. 2012). The mismatch between highly fragmented and complex health

care delivery on one side, and an increasing need for full cycle health care on the

other side, puts enormous pressure on hospital organizations. In order to avoid

unnecessary costs and a lower quality of care because of inefficient use of

resources, hospital organizations have to consider these epidemiologic and struc-

tural changes and find new business models for integrated health care.

The integration of fragmented health care delivery will be one of the most

important tasks. In order to enable health service systems to provide full cycle

health care, the goal is to integrate the delivery of health care across different

providers and boundaries of health services (Gr€one and Garcia-Barbero 2001).

Because of the network character and the cooperation of otherwise separated

service providers, integrated health care concepts are a promising approach to

tackle the problem of increasingly fragmented health care delivery (Kodner and

Spreeuwenberg 2002). When we analyze integrated care programs as a business

model, improved health care by achieving better health outcomes at lower or

reasonable costs, e.g. by avoiding unnecessary medical treatment, becomes the

value proposition of such a program. In order to be favorable compared to the

traditional care or status quo, the economic benefit has to be large enough to cover

expenses for the integrated care program and still result in financial viability

(Hildebrandt et al. 2010). It is not enough to evaluate the medical effectiveness

on the operating level. It also has to be shown on the financial level, that an

integrated care program can be economically sustainable. Therefore, also the

financial risk has to be evaluated for new programs and it can be assumed that the

lack of reliable data and appropriate methods are relevant causes for the fact that the

dissemination of integrated care has not met expectations yet.

3 Business Model Extensions of Hospital Services

The concept of integrated care seems to be especially suited for providing preven-

tive health care programs (Gr€one and Garcia-Barbero 2001). Hospital organizations
have the chance to take part in integrated care programs and use selective

contracting arrangements to extend the business model of traditional inpatient

care. As chronic diseases are increasingly drawing from health systems’ resources

and are claiming even larger shares in health systems’ finances, hospital services

have to be partially re-defined in the context of full cycle health care to be a

productive and cost-efficient part of upcoming health service environments.

Extending the business model of inpatient hospital services can be achieved by a

horizontal backwards integration focusing on the prevention of chronic diseases.

Hospitals do have specific competencies in handling acute episodes of chronic

diseases and are experienced with specific causes which trigger acute treatment

needs. This specific knowledge could be employed to create additional value in

health care if this information is used for preventing unnecessary and cost intensive

stationary treatments. But in order for integrated preventive care programs to be

successful a risk evaluation based on a business model approach is needed.
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To convince health care providers about the cost saving opportunities as well as the

financial sustainability of a new health prevention program, hospital organizations

have to be able to evaluate the business model from a market based perspective.

This is to say, epidemiological data as well as patients willingness to participate has

to be a key factor in the analysis.

3.1 Preventive Care and Backwards Integration

Chronic diseases are often correlated with health behavior (Glanz et al. 2008).

Everyday stress, the lack of physical activity and malnutrition are assumed to be

contributing factors (e.g. Bagust et al. 2002). Promoting health behavior has been

shown to be a promising approach for reducing the risk of prevalent chronic

conditions such as cardiovascular disease and diabetes (e.g. Tuomilehto

et al. 2001). Broadly speaking, preventive health behavior can be defined as an

activity that is undertaken for the purpose of preventing a chronic condition or

combat a disease at an early stage (Kasl and Cobb 1966). While the goal for primary

prevention is to avoid the development of new diseases, secondary prevention

focuses on the early treatment of an already existing condition (Jekel et al. 1996).

Tertiary prevention aims to soften the impact of an ongoing illness or injury that has

lasting effects (Dekker and Sibai 2001, p. 209). The example we will later use to

show a way for evaluating the financial risk of a new preventive business model for

hospital organizations focuses on secondary prevention via an early diagnosis.

The basic idea of primary and secondary prevention programs is to support

health, especially in respect to cost-intensive chronic diseases (Jekel et al. 1996).

That means that the interventions should prevent or postpone illnesses because of

the assumption that a healthier population should produce lower costs than a less

healthy population (Prochaska 2008). The question is: how can hospital organiza-

tion use the possibilities of preventive care programs? If hospitals want to set

themselves apart in the competitive environment by offering preventive care, they

have to look for effective collaborations between other health care providers and

health insurers. From the perspective of the hospital organizations, the idea behind

such shared saving contracts is a backwards integration focusing on preventive care

treatments as a new business model. If the traditional inpatient care concepts for

chronic illnesses, e.g. adjusting the blood sugar for diabetic patients or treating

acute coronary syndromes, become too costly or economically less relevant, then a

possible strategic reaction could be to focus on preventive measures regarding the

illnesses (Cohen et al. 2008).

3.2 Evaluation of Business Model Extensions

In order to finance such a strategic shift it is necessary to use selective contracts

with health insurers in integrated care models (Kodner and Spreeuwenberg 2002).

Only if the costs in the preventive program are lower than the risk adjusted norm
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costs, a health insurance earns a surplus. Consequently, the cost savings have to be

calculated and translated into revenue streams for health care providers. To do so,

the integrated preventive program has to be described in a simplified business

model and the cost saving potential has to be calculated from a market base

perspective with respect to epidemiological data as well as the willingness of

patients to participate. To illustrate how hospital organization can evaluate the

financial viability of potential new business models in inpatient care, we will

evaluate a fictitious new simple and low-cost diagnostic tool in a made up scenario.

Consider the following situation: In order to stay competitive a hospital organi-

zation wants to stop focusing on the acute treatment of coronary syndromes and

instead provide more preventive treatment. To be able to do that the hospital

organization wants to create an integrated care program with local primary care

physicians and promote a new low-cost diagnostic tool that can be used to identify

cardiac arrhythmia. The idea is for the primary care physicians to consult with risk

group patients and use the diagnostic tool for screenings, and then for the hospitals

to be able to use preventive medicine rather than having to treat acute coronary

syndromes. The primary care physicians would then refer the patients to the

hospital organization for the preventive treatment. To pay for the reimbursement

of the physicians and the diagnostic tools there has to be a selective contract with a

health insurer. For the insurer to consider this undertaking, it has to be shown that

the costs of the integrated preventive program are lower than the risk adjusted norm

costs. Only then the health insurance earns a surplus and it can be a win, win, win

situation for them, the physicians and the hospital organization.

To evaluate the cost-benefit ratios, the prevention program first has to be

described in the simplified business model we introduced earlier. The value propo-

sition of this diagnostic tool is to prevent costly acute treatment by being able to use

suitable early therapies to prevent strokes, heart failure or cardiac arrest (Mendis

et al. 2011). The market model not only considers epidemiological facts about

cardiac arrhythmia of specific risk groups, but also incorporates the willingness of

the target group to participate. As part the resource model we analyze sensitivity

and specificity. This includes the technical capabilities of the diagnostic tool, as

well as obstacles such as mistakes in the application of the tool by the primary care

physicians. The cost model calculates the direct costs of the treatment, costs of

possible side effects and the compensation for the primary care physicians. In the

revenue model we assume that the direct cost of traditional acute treatment of a

stroke or a cardiac arrest can be prevented and thereby become the revenue of our

business model.

On the basis of the described business model we can use decision analysis tools

that are appropriate for such a calculation with an epidemiological background

(Haddix et al. 2003). A simple decision tree analysis on the estimated costs with and

without the use of the new diagnostic tool is a suitable option (Hertz and Thomas

1983). For the calculation probability-parameters and expected outcomes have to

be modeled on every step of the process. Since even small inaccuracies in the

probabilities of the relevant parameters can have a big impact on the overall result,

the calculation has to include sensitivity analysis that can tell us which parameters
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are the most important (Saltelli et al. 2000). With this we can do simulations that

show us the expected distribution of the most relevant parameters of the new

business model, most importantly the cost-benefit effect.

4 Health Service Business Model Evaluation: A Simplified
Example

In order to illustrate how the creation of a new health service process can be

analyzed with a market based business model approach, in the following hypotheti-

cal example a hospital is assumed to plan a backwards integration of its inpatient

hospital services. The goal of the service is to prevent incurring strokes for risk

patients with cardiac arrhythmias by implementing a screening program that can

detect arrhythmias. The risk population is defined as people older than 55 years.

The screening program is assumed to be a simple test that identifies arrhythmias.

An essential part of the analysis is a decision to implement or not to implement

the prevention program, which constitutes a decision problem under uncertainty. As

a criterion from the business model perspective the expected economic value under

the condition with or without introducing the prevention program is to be consid-

ered. Decision making under uncertainty can be analyzed by means of decision tree

analyses which is used in the health service design problem at hand. As input for the

decision tree analysis specific data is needed that is presented in Table 1.

Direct Costs of Stroke per Year: In the example the costs of strokes per year are

calculated based on economic evaluations and epidemiologic data from Germany

(Kolominsky-Rabas et al. 2006). The data is based on values for the year 2005,

which means that the total direct lifetime costs per ischemic strokes (43,000 euros)

need to be adjusted for an annual interest rate of 3%. This leads to today’s (2016)

lifetime costs of ischemic strokes of 59,922.06 euros. Mean life expectancy after

the first stroke has been shown to be 5.9 years in the same study. Based on this data

annual direct costs per stroke and patient are assumed to be 9920 euros.

Each identified arrhythmia is assumed to be treated by standard therapy of

anticoagulation (0.20 euros daily costs) (Arbeitskreis Pharmakotherapie der

Ärztekammer Krefeld 2012) and four control examinations per year. In accordance

Table 1 Cost estimates

Direct costs Value Comment

Annual direct costs per stroke and

patient

9920

euros

Based on estimated lifetime cost per ischemic

stroke (59,522 euros)/mean life expectancy

(~6 years)¼ 9920 euros

Annual direct treatment costs of

arrhythmia (atrial fibrillation) per

patient

173

euros

Estimated treatment cost by assuming

standard therapy (anticoagulation, daily

costs¼ 0.20 euros� 365¼ 73 euros) and four

control examinations (4� 25¼ 100)¼
173 euros

Source: Author’s own compilation (2016)
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with fees paid for similar examinations, 25 euros per control examinations are

assumed. This leads to the assumption of 173 euros direct treatment costs for

arrhythmia (atrial fibrillation) per year.

To calculate the expected economic value, probabilities have to be introduced as

relevant input data for the decision tree (Table 2). The first probability is taken from

the arrhythmia incidence in the risk population that is assumed to be 10% (Kip and

Pfarr 2015, p. 14). Among arrhythmia patients, stroke incidence in the hypothetical

example is assumed to be 15%. Patients without arrhythmia are assumed to have a

stroke incidence of 5%. Test sensitivity of the screening program is assumed to be

80%, i.e. the screening program would identify 80% of arrhythmia patients

correctly. Test specificity is assumed to be 95%, i.e. 95% of patients having no

arrhythmia would be identified correctly. After having identified patients with

arrhythmia, patients’ adherence is assumed to be 80%, i.e. 80% of identified risk

patients are assumed to reliably implement the physicians’ therapeutic directives.

When adhering to the therapeutic directives stroke incidences are assumed to be

reduced from 15% to 7%. Finally, the calculated expected economic value of the

screening program is compared to the expected economic value of the status quo

that would be the decision to not introduce the program.

Basically, the value proposition of the preventive health service is the assump-

tion that conducting a test and then treating arrhythmia patients accordingly will

prevent strokes and reduce respective direct follow-up costs. The expectancy value

of not introducing a preventive screening procedure then has to be compared to the

expectancy value of introducing the procedure in order to decide whether or not to

introduce the prevention program. For the given hypothetical example and the

assumed data, the expected economic costs for not introducing the screening

program (status quo) are �595.20 euros. Compared to this, the introduction of the

health service program of screening shows expected economic costs of �570.77

and therefore implies an economic benefit of 24.42 euros. From this perspective this

result would imply that it is favorable to engage in the screening program (Fig. 2).

Up to this point, this decision analysis has been conducted without including

costs for the screening program. The results imply that there is financial scope for

Table 2 Decision tree probability assumptions

Probabilities Value

Agreement after consultation 90%

Incidence rate arrhythmia in risk population 10%

Test sensitivity 80%

Test specificity 95%

Adherence rate 80%

Stroke incidence rate without arrhythmia, no treatment 0.05%

Stroke incidence rate with arrhythmia, no treatment 0.15%

Stroke incidence rate without arrhythmia, with treatment 0.06%

Stroke incidence rate with arrhythmia, no treatment 0.07%

Source: Author’s own compilation (2016)
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allowing reimbursement fees based on the generated cost savings. From a business

model perspective, the question arises for the hospital up to what program costs the

expected economic benefit would persist. Adding a reimbursement fee for medical

consulting and conducting the test of 10 euros each would lower the economic

benefit from 24.42 euros to 5.43 euros, still indicating an economic benefit for

introducing the prevention program compared to the status quo. These calculations

are of interest for health insurances as the reimbursing institution because both, the

Fig. 2 Decision tree for the introduction of the prevention program. Source: Author’s own

conception (2016)
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costs of the prevention program as well as the costs of stroke, lead to according

spending. Insofar the entrepreneurial hospital can clarify expected net benefits for

the reimbursing institution in terms of improved outcomes and saved costs, the

likelihood of realizing a business model extension may rise substantially in

negotiating reimbursement fees for the prevention service. Net benefits per capita

resulting from this decision analysis are to be interpreted as a source of the

hospital’s potential revenues for implementing and running the prevention pro-

gram. Because the analysis doesn’t consider the size of the risk population and the

absolute number of strokes prevented, aggregated cost savings would have to be

considered in a further analytical step in which the population size would have to be

factored in. The economic viability would depend on whether the population

covered by the program would be large enough to cover all relevant costs of this

specific intervention.

From a business model perspective, an entrepreneurial risk of introducing the

prevention program exists due to uncertainties of the input parameters of the

decision model. Although a decision tree as it has been used here is explicitly

designed for capturing uncertainties, it is useful to consider further ambiguities in

the input data. Additional sources of uncertainty are for example direct annual cost

of stroke survivors and treatment costs for arrhythmia patients. For example, cost

studies on direct stroke costs reveal substantial cost intervals rather than valid point

estimates. One way to handle uncertainty is to conduct one- or two-way sensitivity

analyses which would allow for identifying threshold values at which results are

reversed. For example, assuming annual direct stroke costs in the given hypotheti-

cal example to be 8573.91 euros, everything else equal, resulted at identical

economic values of both alternatives. Similarly, direct arrhythmia treatment costs

of 233.31 euros in this hypothetical example would also lead to identic economic

results for both alternatives.

A more informative way to illustrate entrepreneurial risk is to conduct simula-

tion analyses by applying probability distributions on uncertain input parameters.

Uncertain input parameters are, for example, direct cost or program effectivity in

terms of patients’ agreement to participate or adherence rates. Applying probability

distributions on these variables gives us the opportunity to simulate the decision

variable. Simulation on the decision variables reveals probability distributions of

the net benefit so that entrepreneurial uncertainty can be captured in terms of

resulting decision variable intervals and relative frequencies. To illustrate how

entrepreneurial risk can be represented by decision variable simulation, in the

given example direct stroke costs are varied according to a more or less arbitrarily

truncated normal distribution, with m¼ 9920, SD¼ 992, truncated at the left side at

7750 euros and at the right side at 12,000 euros. Direct treatment costs of arrhyth-

mia are modeled by a truncated normal distribution between 130 and 220 euros,

m¼ 173, SD¼ 17. Patients agreement to participate in the screening program is

modeled by a triangular probability distribution with mode¼ 0.9, min¼ 0.7,

max¼ 0.99, adherence rate is also modeled by a truncated normal distribution,

m¼ 0.8, SD¼ 0.08, left hand side truncated at 0.65, right hand side truncated at
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0.98. Figure 3 depicts simulation results of the decision variable net benefit after

5000 iterations.

In this example, the expectancy value is 0.53 euros, the 90% interval of the

decision variable distribution is between�6.31 and 8.27 euros with a span of 14.58

euros. Setting the consulting reimbursement fee at 25 euros would result in a net

benefit distribution as depicted in Fig. 4.
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Fig. 3 Simulation result of net benefit distribution, reimbursement fee for consulting (¼10 euros),

estimates based on 5000 iterations. Source: Author’s own conception (2016)
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Fig. 4 Simulation result of net benefit distribution, reimbursement fee for consulting (¼25 euros),

estimates based on 5000 iterations. Source: Author’s own conception (2016)
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In this example, the expectancy net benefit value is �14.47 euros, the 90%

interval of the decision variable distribution is between �21.63 and �7.05 euros

with a span of 14.57 euros indicating that for this reimbursement fee the net benefit

of the screening program would not suffice to represent economic advantage.

Further analyses reveal that in both settings (reimbursement fee¼ 10 euros or

25 euros) the most influential variable for net benefit is annual direct costs of stroke

per patient (absolute regression coefficient value¼ 0.79, not presented here),

followed by the adherence rate (absolute regression coefficient value¼ 0.47, not

presented here). This means that the higher annual stroke costs and the higher the

adherence rate, the higher the net benefit. From a qualitative perspective, these

results are not surprising. But from a quantitative perspective, estimates on net

benefits and the identification of entrepreneurial risk factors help the decision

maker to consider the business model extension and its economic consequences

more thoroughly.

In order to evaluate the cost effectiveness of the screening program, the eco-

nomic net benefit does not suffice as a single criterion. Cost effectiveness means

that the additional costs of the screening program have to be put in relation to the

improved health outcomes. In the given example, the question would be whether

the negative net benefits combined with better health outcomes in terms of strokes

avoided are worth the costs. An according assessment would have to be conducted

by the decision makers on the basis of further health economic evaluations and in

comparison to other intervention alternatives.

5 Conclusion

Current developments in modern societies change the needs for health care due to

demographic and epidemiologic changes as well as developments in the field of

health care provision. These developments bear the need of hospital business

models’ adaption. As the business model concept is currently rather elusive we

presented in this paper a simplified business model conception and suggested its

application on health service innovations and related risk evaluation. Our proposed

business model template comprises five partial models, the value proposition

model, the market model, the resource model, cost model and revenue model.

We applied our business model conception to a horizontal backwards integration

of hospitals’ business models in which an integrated preventive health service was

analyzed. We transferred the business model application to an economic evaluation

by means of a decision tree analysis. As a decision criterion, we applied an

economic pre-evaluation of potential net benefits of the preventive program com-

pared to the status quo. As a hypothetical example we analyzed a stroke prevention

program that screens arrhythmia among risk patients and used input parameters

based on public available epidemiologic data. In order to assess the entrepreneurial

risk of extending the hospitals’ business model we applied a risk simulation to the

decision tree analysis and demonstrated how to assess entrepreneurial risk in terms

of net benefit distributions.
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We think that our analysis helps to better understand the mechanisms by which

the development and innovation of health services are to be assessed from a

business model perspective. Although the parameters used in our hypothetical

example were calibrated form public available data on arrhythmia and stroke

epidemiology and do not represent a specific situation, our analytical approach

serves as a conceptual blueprint that can be applied to data of a specific situation.

The example given in this study is aimed at demonstrating how business model

approaches can be applied to analyzing and appropriately designing health service

innovations and how risk evaluation can be implemented. Substituting our hypo-

thetical parameters by real input parameters in a specific study would lead to

informative results which can be used for better business model innovation

decisions in health care.
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Guided Business Modeling and Analysis
for Business Professionals

Steve Boßelmann and Tiziana Margaria

Abstract

Business modeling has become a popular tool of creativity for entrepreneurs and

start-ups, as well as a common technique for promoting innovation and business

re-design of established companies. As a consequence, the number of available

digital tools in the form of both web-based editors and applications for mobile

devices is ever increasing. But these tools lack guidance and support for specific

business domains, not to mention features towards structured analysis and

comparison of business models beyond basic cost and revenue estimates. This

article presents an approach to design domain-specific business modeling tools

that provide support for all these expedient but neglected features and supports

modelers and analysts alike. The Business Model Developer (BMD) here

described has been developed and applied in a German project addressing busi-

ness models for Personalized Medicine. The outlook concerns the further devel-

opment of a business modeling toolbox that provides design freedom in a

rigorous way and supports analysis and comparison of business models.

1 Introduction

Business models are valuable instruments of communication. They provide a

compact view on the key aspects of a business for the stakeholders involved,

addressing corporate management and external decision-makers alike. The
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motivation for creating business models reaches from sketching ideas for an inno-

vative venture to the creation of a thorough documentation of existing business

concerns. Hence the requirements towards covered aspects and the form of present-

ation vary, particularly in regards to the degree of detail. Tools that seek to provide

effective support of the design of business models must meet these demands.

The most common tools today provide a graphical representation that surmounts

a mere spreadsheet-based approach by introducing meaningful layouts. This is done

by defining a graphical template by means of partitioning some kind of worksheet

into categorical tiles. These are filled with model components that represent the key

aspects of the considered business. The spatial arrangement of these tiles involves

particular semantics. Adjacent tiles represent contiguous categories of aspects that

typically are interrelated, hence facilitating the depiction of close relationships. For

templates created by this means the term ‘Canvas’ has established, whereas the

Business Model Canvas (BMC) (Osterwalder and Pigneur 2010) is the most

prominent instantiation.

1.1 Business Model Canvas

The BMC is a very generic approach to business modeling. It is a conceptual

template to be filled with business-related entities, referred to as “business items”

throughout this article. According to the specified business items, the BMC depicts

“a description of the value a company offers to one or several segments of

customers and the architecture of the firm and its network of partners for creating,

marketing and delivering this value and relationship capital, in order to generate

profitable and sustainable revenue streams!” (Osterwalder 2004). Its basis is the

Business Model Ontology (BMO) (Osterwalder 2004) that defines nine separate

model segments representing semantic categories. We will refer to them as ‘canvas

categories’ throughout this article. Reasonably arranged, they form the tile-based

partition of the graphic depiction of the BMC. Each of them represents a container

to hold specific business items. But the BMC only loosely restricts the kind of items

to be placed inside. In particular, the restriction is merely of a descriptive nature by

means of informal textual explanations or instructions to be conveyed in workshops

and moderated modeling sessions. Typically, users brainstorm and create notepads

with keywords to be placed on a physical sheet of paper that the BMC has been

drawn or printed on, such as on a flip-chart. Because it has initially been created as a

handcrafted modeling approach.

Starting with an empty canvas it remains up to the modeler to create a design that

is meaningful as well as semantically correct. This circumstance might be accept-

able in the context of pen-and-paper approaches, but one legitimately would expect

more extensive support from a software solution. Unfortunately, today’s software

tools in this context do not meet this requirement. In contrast, they mean little added

value compared to the pen-and-paper approach as they basically replace the action

of putting notepads on a physical canvas by putting virtual notepads onto a virtual

canvas.

196 S. Boßelmann and T. Margaria



1.2 State of the Art

Underlying a Creative Commons license (Creative Commons 2016), the BMC has

undergone various adaptations by different communities. And although its design

allows for the creation of business models in a pen-and-paper approach, the list of

realizations in terms of web-based editors and applications for mobile devices is

ever increasing. This is particularly motivated by the demand for information

sharing and collaboration, which obviously is best addressed by digital solutions.

However, apart from this specific benefit available editors do not unleash the full

potential typically implied by integrated modeling environments. This circum-

stance has even been emphasized by the inventors of the BMC when formulating

the need for sophisticated software-based solutions (Osterwalder and Pigneur

2012). Currently, many promising aspects are completely out of focus.

Modeling Guidance Available software-based model editors lack support for the

model design process itself. Step-by-step guides that put design steps in a meaning-

ful order are not to be found. On the contrary, these tools provide a blank canvas to

start with. And the required knowledge on how to actually fill the canvas is not

conveyed. Instead, comprehensive knowledge and modeling experience are usually

presupposed. Practitioners try to compensate this by attending workshops and

intensive training in filling the canvas. But this means initial effort and investment

upfront before creating the first model. Hence, though the BMC has been conceived

with brainstorming and innovation in mind there is quiet an initial hurdle to be

taken, especially by inexperienced modelers like entrepreneurs.

Domain-Specificity Furthermore, there are virtually no domain-specific solutions,

i.e. tools that specifically guide the creation of business models for specific types of

businesses or application domains. Instead, available solutions follow a generic

modeling approach based on unspecific model components. In particular, the actual

components that make up the BMC are realized by means of generic notepads that

hold textual snippets conceived by the user. This is not to be confused with design

freedom or enabling creativity. As an example from another creative field, drawing

programs support the design of common shapes and provide powerful editing tools

instead of leaving the user with a freehand tool and some good advice on how to do

it. This does not limit design freedom or creativity but in contrast pushes effective-

ness of the model design. However, the same positive effect can be expected from

domain-specific solutions in the context of business modeling.

Model Validation Although generic model components are in accordance with

the initial pen-and-paper approach of the BMC, they eventually yield unstructured

models. However, available model editors do not provide support for avoiding

mistakes. Basically, users are free to specify anything they want, independent of

aspects like completeness or correctness. We consider it a crucial feature of model

editors to prevent structural defects and support the creation of meaningful models
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instead of solely leaving it up to the user to create models that are structurally

correct or not.

Analyzability The argumentation so far addresses the design aspects of business

models. But business models are not an end in itself. They represent a shared piece

of information to support monitoring and decision making for both internal and

external parties. However, decision making would benefit from structured model

analysis and comparison, which is completely out of focus of current software

solutions. This is no surprise as structured analysis requires structured models the

lack of structure in today’s solutions has just been outlined. On the other hand,

analyzable models would mean added value for the whole business model life-cycle

and therefore are absolutely desirable.

Being able to apply model validation, analysis and comparison might be a

crucial factor in supporting business model innovation, in general as well as in

the context of the current challenges in healthcare (Rasche et al. 2016) in particular.

This article presents a simplicity-driven, structured approach to domain-specific

business modeling that has been conceived to overcome the drawbacks of the

software-based solutions currently available. We describe the genesis of a proto-

type, present intermediate results and point out ideas concerning future

improvements.

2 Domain-Specific Modeling

Models in general consist of components that represent entities from the respective

area of application. In terms of business models these are business-related entities

to be referred to as ‘business items’ throughout this article. The type of these

business items heavily depends on the actual application domain. As an example,

business models related to hospitals address very different business items compared

to models related to car manufacturing. Hence, we argue that although both models

can be created with generic components, a domain-specific modeling environment

significantly improves the modeling efficiency by serving the respective modeler

with well-known concepts. This typically results in effective support in the creation

of meaningful models.

In contrast to the very generic approach of the Business Model Canvas, our

approach facilitates a domain-specific setup of the modeling environment. The

definition of this setup takes place in a distinct customization step typically preced-

ing the actual model design phase. Here different stakeholders with often entirely

different disciplinary backgrounds might be involved, spanning application experts,

domain experts as well as the actual modelers from the application domain. This is

in accordance with the fact that business models—like models in general—repre-

sent a shared piece of information to form a common language and support discus-

sion, reasoning and decision making (K€uhne 2006). For this purpose, all

stakeholders need to understand the model and its components. Hence the latter
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should be well-defined and selected based on the skills and knowledge of the

participants in order to build a modeling language that everybody agrees

on. However, these stakeholders do not necessarily have business modeling skills

or broad knowledge of formal models in general. Hence, a decent amount of

simplicity throughout the model life-cycle as well as in software design is key for

success. But the notion of simplicity as a driving paradigm in information system

development has been explicitly identified as an important research topic, yet it is

still poorly understood (Floyd and Boßelmann 2013; Margaria and Steffen 2010)

and not widely adopted in research (Margaria and Hinchey 2013).

The core of a domain-specific setup is the definition of building blocks that

represent available model components. Providing predefined building blocks has

significant advantages over approaches that merely rely on generic elements like

labeled notepads. Some of them are discussed here.

Assistance and Guidance Instead of serving the user a completely blank canvas

with which to begin, a library of building blocks provides valuable assistance and

guidance e.g. to entrepreneurs for designing first business models. Building blocks

are considered natural and intuitive in context of most software tools targeting

creative tasks. As an example, modern graphics tools provide the feature of drawing

basic shapes instead of leaving the user with a freehand pen and some good advice

on how to do it. However, the latter case is the state-of-the-art in regards to

available business modeling tools.

Discover Unused Potential As predefined building blocks represent business

items that are relevant for the considered domain, they offer the modeler an

incentive to discover unused potential. They facilitate the outlining of aspects

that otherwise might not have been taken into account.

Shared Vocabulary Predefined building blocks serve as a shared vocabulary that

participants with different professional background can agree upon in order to

increase communicability and information exchange amongst them. This under-

standing is essential because in general models are created to point out crucial

aspects to support reasoning and decision-making.

Analyzability Building models from a collection of building blocks means that the

components a model can consist of are known. This makes it possible to develop

analysis methods based on this knowledge that are applicable to any model built

with these building blocks. We will come back to analysis aspects and discuss them

in a separate section.

The building blocks are thought to be exchangeable at any time. This way, they

can be adapted to the actual application domain. In order to additionally allow for

the specification of different characteristics of one and the same model component

we have further applied the concept of component-specific parameters. As these are
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out of focus for this article, we refer the interested user to the respective publication

for a discussion in more detail (Boßelmann and Margaria 2014).

3 Case Study in Personalized Medicine

The presented structured approach to business modeling as well as an early instanti-

ation by means of a software tool named Business Model Developer (BMD) has

been developed in the course of the joint project Service Potentials in Personalized

Medicine (DPM) (Universität Potsdam 2016), funded by the German Federal Mini-

stry of Education and Research (BMBF). The main objective of the project was a

market analysis of Personalized Medicine to identify key actors, drivers and

barriers, that included the analysis of current and future business models within

this specific market segment. The Business Model Developer was developed not

only under consideration of the project’s findings but also practically applied in

interview sessions with industry experts as well as repeatedly tested and evaluated

by project partners. Experiences and insights achieved this way have directly influ-

enced further improvement of the modeling concept as well as iteratively driven the

evolution of the software in an agile manner.

The prototype of the Business Model Developer that has been developed in the

course of the DPM project is an Android-based App for tablets and smartphones.

The following subsections comprise an overview of the project setup as well as a

short description of the tool’s user interface and explains how to create business

models with it.

3.1 Domain-Specific Setting

In the course of the DPM project a domain-specific library of building blocks has

been created containing components that are most likely for business models in the

area of Personalized Medicine. The identification of suitable building blocks has

been done by conducting and evaluating surveys and interviews with industry

experts with a focus on diagnostic companies. The results of this evaluation have

been transferred into a suitable taxonomy by applying abstraction and general-

ization. The interested reader is referred to (Kamprath and Halecker 2012) for

further details. As an example, building blocks for the category Key Partners span

rather generic items like Research Institutes, Companies and Investors as well as

items that are specific for the domain of diagnostic companies, such as Biobanks,

Biological Databases as well as Researching Physicians. Analogously, the building

blocks for other canvas categories have been tailored towards this distinct field of

application.

The building blocks have been categorized, which means the library maintains a

list of building blocks for each canvas category. At model design time, this enables

to only provide those building blocks that are suitable for a specific canvas

category. This has multiple advantages. It creates more convenience for the
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modeler, provides guidance in filling the canvas and at the same time facilitates the

correctness of the model. While e.g. a Research Institute might be in category Key

Partners, listing it as a key activity would not be correct as it just does not represent

an activity. The separation of the building blocks by category prevents structural

defects of such kind.

In order to allow for design freedom and brainstorming beyond the defined

framework, the user might specify custom components that do not correspond to

any of the building blocks on demand. However, most of the advantages of using

the building blocks do not apply on custom components, in particular the validation

as well as the analyzability of the model is limited or just not given anymore. The

user should be aware of this and hence is notified by the editor when using custom

components.

The Business Model Developer allows for the specification of annual costs and

fix costs for the components of almost all canvas categories (in fact, the only com-

ponents that do not cause costs are revenue streams). Costs are specified by means

of simple numerical values. The semantics of these costs depend on the respective

canvas category of the respective component. As an example, the cost factors for a

component of the partner network can be interpreted as the actual costs that are

caused by the interaction with the respective partner.

According to the layout of the Business Model Canvas, the Business Model

Developer provides a canvas category Cost Structure. This category might hold

components that represent additional cost factors that can not directly be associated

with a single component on the canvas. Additionally, this category shows a total

sum of annual costs and fix costs that have been specified for components all over

the canvas.

The canvas category Revenue Streams basically behaves the same as the cate-

gory Cost Structure by means of enabling the user to create components repre-

senting revenue streams that correspond to the current business model as well as the

expected value. Analogously, this category shows a total sum of the value of all

revenue streams throughout the canvas.

3.2 Canvas-Based Modeling

The visualization of the workspace is based on the layout of the Business Model

Canvas and adopts the arrangement of its nine canvas categories. The modeler suc-

cessively enriches them with model components from the library of building

blocks. This library is accessed via the context menu of a canvas category. As the

Business Model Developer is an Android-based App, the context menu is shown if a

canvas category is long-touched or double-tapped with a finger. It only lists

building blocks that are suitable, i.e. building blocks that are allowed to be used

as components for the respective category. This way, the user interface avoids the

misplacement of model components in a rigorous manner. It is just not possible to

create components in a canvas category it has not been specified for, nor is it possi-

ble to move existing components to the wrong category.
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Figure 1 shows a screenshot of the tool’s user interface with a depiction of the

canvas. It shows how the different canvas categories are filled with labeled rectan-

gular nodes that represent model components. The right-hand side of the screenshot

shows a canvas overlay that lists available parameters of the currently selected

component (in this example, the green-colored node in the center of the canvas).

This is how additional information on the component can be provided in order to

realize different characteristics.

While the canvas overlay is shown whenever a node is selected, a context menu

is shown if it is double-tapped or long-touched. This context menu lists additional

interaction possibilities with the respective node. Besides customizing its appear-

ance by means of renaming or changing its color, this context menu shows a starting

point of an outgoing edge. By dragging the arrowhead of this dangling edge and

dropping it on another node a new directed edge between source and target node is

created, representing a relation between the respective components. Edges can be

named via its context menu which is specifically helpful to specify the actual type

of the relation. Additionally, the line of an edge can be adapted via bending points.

3.3 Wizard-Based Guidance

While the above concepts of creating business models with the Business Model

Developer rely on direct interaction with the canvas, the tool provides an alternative

way to design a model. In this approach the user accesses a so-called Wizard which

Fig. 1 Canvas-based modeling with the Business Model Developer. Source: Originally in

Boßelmann and Margaria (2014)
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is dialog-based, i.e. the modeler follows a structured approach similar to a ques-

tionnaire. The Wizard lists the nine categories of the canvas in a predefined order

and guides the user through the necessary steps to fill them with model components.

This guidance is realized by means of significant descriptions and supporting hints

regarding the meaning of the different categories as well as the purpose of the

various component characterizations. Figure 2 shows a screenshot of the Wizard

and in particular the various hints and help texts for all structural elements to be

accessed via one of the buttons labeled with a question mark ‘?’.

This Wizard-based approach is especially helpful for beginners as it supports the

creation of first business models in a directed fashion, improving completeness

while maintaining syntactical correctness. The actual graphical representation of

the business model is successively created in the background based on the informa-

tion the modeler provides during the interaction with the Wizard. The user can

switch to the canvas view at any time, as filling some categories might as well be

skipped in the Wizard and instead done directly on the canvas. However, the

Wizard does not only provide initial guidance. It is intended to be used as an alter-

nate view on the business model. Thus, the Wizard can be re-entered at any time

and for any model state. That means the user can switch between these different

views on demand.

Fig. 2 Wizard-based modeling with the Business Model Developer. Source: Originally in

Margaria et al. (2015)
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3.4 Integrated Model Analysis

Models created with the Business Model Developer base on building blocks and

structured component characteristics. These form the basis for the application of

model analysis. In the course of the DPM project a systematic analysis technique

has been developed that enables a comparison of business models (Kamprath and

Halecker 2012). This analysis is based on the collected data regarding business

models of diagnostic companies, accessing the same data that has been defined via

the DPM-specific library of building blocks. Based on the evaluation of this data,

distinct clusters have been identified that represent a partition over different

instances of business models.

Based on the definition of these clusters, a calculation method of cluster mem-

bership has been developed and implemented in the Business Model Developer.

This makes it possible to compare the created business model to the current state of

the market in the area of Personalized Medicine. For the calculation, it is analyzed

which building blocks have been used within each canvas category as well as what

are the specified characteristics.

The investigated business model is assigned to the cluster with smallest distance.

As the details of the cluster technique are out of focus for this article, we refer the

interested user to the respective publication for a complete discussion (Kamprath

and Halecker 2012). As a result, the Business Model Developer provides the

modeler some descriptive information on what the result of the cluster analysis

means as well as a diagram overview of derived clusters. Figure 3 shows a screen-

shot of the latter.

3.5 Lessons Learned

With the development and application of the Business Model Developer in the

course of the DPM project we have successfully demonstrated that a structured

approach to business modeling has the expected advantages, above all the immedi-

ate analyzability of the created models. With this, the tool is actually delivering

useful feedback for the modeler, by which the business model becomes more than

just a graphical representation.

We have also learned from interviews with industry experts that there is need for

more design freedom by means of canvas customization.

4 Canvas Customization

The tailoring of the modeling environment towards a specific domain so far has

focused on the model components. We have introduced the concept of building

blocks and motivated their characterization. However, the layout of the canvas has

not been touched. With the further development of the Business Model Developer,

this is about to change as custom canvases are introduced. The current version is
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developed with the CINCO SCCE Meta Tooling Framework (Naujokat et al. 2016)

that facilitates the development of domain-specific graphical modeling tools in a

rigorous model-driven fashion. Following the XMDD paradigm (Extreme Model-

Driven Design) (Margaria and Steffen 2012) the development process puts the

domain expert (typically a non-programmer) in the center of the development

process.

Building custom canvases in the context of the Business Model Developer does

not only mean renaming or moving tiles but also deleting them or inventing com-

pletely new ones from scratch. The experience that we gained from applying our

modeling tool in practice and evaluating the feedback is that business professionals

are really interested in re-designing the canvas. One of the most recurring com-

ments of industry experts from hands-on sessions with our tool is that the

canvas would be missing a tile. On the other hand, various communities have

created custom canvases for specific purposes, already. These can be separated into

two groups. Some canvases are thought as an alternative to the Business Model

Canvas, like the Lean Canvas (Leanstack 2016) or the Strategy Sketch

(Kraaijenbrink 2016). Others are designed to be compatible with existing canvases

and model parts of them in more detail. The Product Canvas (Romanpichler 2016)

and Value Proposition Canvas (Business Model Generation 2016) are prominent

examples.

Fig. 3 Result of cluster analysis. Source: Author’s own illustration (2016)
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Again, these examples are generic approaches that do not take advantage of the

potential of a domain-specific canvas regarding informative value and expressive-

ness. In the following we describe our approach to custom canvases as the last step

to complete domain-specific business models.

4.1 Tile Arrangement

The crafting skills that are needed to build a custom canvas layout are rather little

sophisticated as it all comes down to painting tiles and giving them a name. The

editor needs to support the creation of such shapes. In context of our tool, tiles may

be rectangular or complex polygonal shapes, as well as circles or ellipses. Figure 4

shows a screenshot of a simple arrangement of tiles in the creation process of a

custom canvas layout.

It is noteworthy that building a layout for a custom canvas is an activity that is

not part of the actual business model design but takes place in the preceding

customization phase along with the definition of building blocks to create a

domain-specific setup. It is more like creating a model of a business model,

which is generally referred to as meta-modeling (K€uhne 2006).

4.2 Containment Rules

Having created and properly arranged the tiles of the canvas layout, there still needs

to be defined what is allowed to be inside. As collections of building blocks are part

of the domain-specific setup, they need to be linked to the tiles of the canvas. The

editor of our tool makes this a specifically simple task as collections of building

blocks can be dragged to the canvas and dropped on the respective tile. This triggers

the creation of a node in the tile that represents this collection. Figure 5 shows a

Fig. 4 Tile arrangement for a

custom canvas. Source:

Author’s own illustration

(2016)
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screenshot with an example, in which a collection of building blocks (in this case

companies) is linked to a tile labeled ‘producer’. The created node can be

interpreted as a containment rule, which specifies that all building blocks inside

the referenced collection can be used to fill the respective tile at model design time.

Again, it is noteworthy that this specification of containment rules is not part of

the actual business model design, but takes place in the preceding customization

phase.

4.3 Canvas Templates

The model of a custom canvas, i.e. the arrangement of tiles with its containment

rules and the respective collections of building blocks, represents a canvas tem-

plate. The model editor of our tool is capable of providing a modeling environment

based on the template definition. With this, users are able to create business models

based on the specified template. That means the tiles of the canvas can be filled with

building blocks according to the specified containment rules. This action is gener-

ally referred to as instantiation of the template.

Following this approach even sophisticated canvas layouts can be defined.

Figure 6 shows a model realized with the methods of canvas customization based

on polygonal shapes. Note that the editor automatically applies a suitable layout to

the nodes inside tiles with polygonal shape in a smart manner.

The template-driven approach still is in accordance with the proposed structured

approach to business modeling. In particular, the business models based on custom

templates can be validated and analyzed in a structured manner.

4.4 Analysis Tables

Following the described approach to build custom canvases means that the tiles of

the canvas as well the building blocks the model can consist of are known at any

Fig. 5 Definition of containment rules. Source: Author’s own illustration (2016)
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time throughout the model life-cycle. Their definition in the customization phase to

form a template makes it possible to apply structured model analysis on any

instance of this template.

To give an example, we introduce the concept of analysis tables. Figure 7 shows

a screenshot with an example of a analysis table that may be filled by the user. The

column headers hold references to business models in the workspace that have been

created by instantiation of the same template. Hence the building blocks used to

create them are from the same collections. The row headers are to be filled with

simple checks that are provided by the editor. In this example, there are two basic

checks to be applied. The first is checking for the existence of a specific building

Fig. 6 Example of a custom canvas. Source: Author’s own illustration (2016)

Fig. 7 Analysis table. Source: Author’s own illustration (2016)
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block. That correlates to the question, whether a specific building block has been

used in the model or not. The second check is related to quantity, as it simply counts

all occurrences of a specific building block in the respective model.

The checks are listed in a palette of the editor. Note that they are generated and

provided for specific tiles of the canvas. As an example, as the Business Model

Canvas has a category Key Partners the editor provides an existence check called

‘KeyPartnerExists’. It has a parameter that lets users specify the building block of

interest. As possible values for this parameter, the editor lists all building blocks

that might have been used in the Key Partners category. As an example, if the

collection ‘Pharma companies’ depicted in Fig. 5 would have been linked to the

Key Partners category of the business model, the user would be able to e.g. select

Roche as the building block of interest. This relates to answering the question,

whether the company Roche is in the partner network of the respective business

model.

A check is integrated into the analysis table by dragging it from the palette and

dropping it on a placeholder in the row header. This placeholder is depicted in Fig. 7

as a rectangular node with a dashed border. The placeholder is then replaced by a

node that represents the selected check to be applied. At the same time the values

for all remaining table cells in this row are calculated and updated to show the result

of the check applied to the business model referenced by the header of the

respective column. In case of existence checks the values would simply be ‘Yes’

or ‘No’. If it is a quantity check the table cells show numerical values representing

the amount of the building blocks that have been count.

5 Conclusion

We have presented a structured approach to domain-specific business modeling

based on predefined building blocks, component characteristics and custom

canvases. This approach has been motivated by the fact that structured models

allow for the application of structured analysis, which enables model comparison.

We have shown the genesis of the Business Model Developer as a software-

based solution to support this structured approach. The presented tool provides

added value and guidance for new entrants and business professionals alike by

means of facilitating correctness and completeness of the created models.
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Modeling Directly Executable Processes
for Healthcare Professionals with XMDD
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Abstract

While various modeling languages emerged to express activity sequences and

service interactions, current standards and best practices in workflow and pro-

cess description and modeling are far away form the needs of healthcare profes-

sionals. In particular, they are too technical for direct embrace by these

professionals, and mostly they just describe processes that still have to be handed

over to programmers for implementation from the ground up.

In contrast, we are convinced that in terms of process modeling, a simplicity-

driven and domain-specific solution best fits the need to involve business profes-

sionals in the model design phase. With eXtreme Model-Driven Design

(XMDD) we present a modeling approach that focuses on comprehensible pro-

cess models that are executable from the first minute and facilitate the user-

driven creation and test-running of rapidly designed prototypes.

The applications discussed in this article show examples of using XMMD for

clinical paths design and processes of care in the screening of diabetic retino-

pathy and diabetes day care, as well as patient classification, physical training,

and laboratory procedures in cancer-related cachexia research.
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1 Introduction

In healthcare, processes of care, compliance, standard operating procedures and

best practices are increasingly recognized as central assets in guaranteeing quality

and efficiency. While most of these processes and guidelines are described in a

textual fashion, IT-mapped descriptions are being adopted as a means to “reify” the

procedures in a less ambiguous and interpretation-prone fashion. This way, the

formalization of the processes in description languages and models is gaining foot,

and is perceived as a certainty-increasing measure for these vital descriptions.

In terms of process-driven development, various modeling languages emerged in

the last decade to express activity sequences and service interactions. Today,

standardized representations like the Business Process Model and Notation

(BPMN) (Allweyer 2009; White and Miers 2008) and related approaches help to

automate processes designed that way, leading to software systems that take on the

model execution and enact it like programs. However, these languages have a

number of drawbacks that particularly affect their utilization by healthcare profes-

sionals with sparse technological background. A prominent example leading to easy

confusion are vast palettes of modeling components. In practice, almost always

only a smaller selection of the available components is needed, and the palette

should be reduced to a sufficient and smaller subset, this way limiting confusion and

shortening the learning curve for participating stakeholders. Ambiguous model

constructs with sometimes blurred meaning add to this lack of simplicity. And

finally, the strive for standardization is often achieved via workflows built-in into

vendor’s proprietary tools. This impairs the creation of domain-specific solutions.

Altogether, the design and the implementation of such processes and workflows

is mostly still in the hands of IT professionals and consultants, and is thus neither

“owned” nor carried out by the healthcare professionals themselves.

In contrast, a simplicity-driven and domain-specific approach to process modeling

best fits the needs of health care professionals, and enables them to design and com-

pose “living”models that are readily executable.With eXtremeModel-DrivenDesign

(XMDD) (Margaria and Steffen 2012) we present a simple modeling approach where

intuitively comprehensible process models are executable from the first draft, and

facilitate the user-driven creation and test running of rapid prototypes.

In this paper we briefly illustrate the concept of XMDD in Sect. 2, then we dis-

cuss applications in clinical paths design and documentation (Sect. 3.1), processes

of care in the diabetic retinopathy (Sect. 3.2), and finally clinical therapies for

cancer-related cachexia (Sect. 4).

2 Domain-Specific Process Modeling

Processes consist of interrelated tasks. They describe workflows that express how a

team or an organization operationally achieves their goals. At the core of any

process are the people and professionals who enact it by means of carrying out

each single task in their everyday work. Describing these tasks requires a certain
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understanding of the procedure to follow as well as regulations and constraints that

apply. In the context of healthcare, the procedures concern how physicians, nurses

and administration interact, and the constraints concern for example precedences,

required competences or the knowledge of the best practices in the profession.

Due to the various alternatives and exceptions that can accompany even the

simplest treatments, the knowledge required in the profession is continuously

increasing and capturing the logic of a process has become a crucial aspect in

managing procedure-related issues. Due to this inherent complexity, it is necessary

to involve the professionals that best understand the respective domain, which

typically are non-IT experts. If these professionals are to take a lead in the design

and evolution of workflows, the technology to model, deploy and evolve processes

must be accessible in an intuitive manner. Hence simplicity is considered a key

regarding both the modeling environment as well as the process models themselves.

However, while we propose the notion of simplicity to be a driving paradigm in

information system development it is yet poorly understood and remains an actual

research topic (Margaria et al. 2011; Margaria and Steffen 2010, 2011; Merten and

Steffen 2013).

2.1 XMDD

Simplicity for the model design and validation by subject matter experts like

healthcare professionals is achieved in the XMDD (eXtreme Model-Driven Design)

(Margaria and Steffen 2012) software development paradigm by focusing on

processes that comprise both tasks to be enacted by people (activities) and by

software applications (services). In the context of process modeling, the XMDD

paradigm enables users, even on their own, to rapidly create domain-specific

processes that are immediately executable. That means the user is provided with

a software prototype that supports enactment of tasks according to the created

process models from the very beginning. This tremendously eases the user experi-

ence, and also eases validation and evolution of the process models: it all happens

by directly manipulating the ‘one thing’ so central to the One-Thing Approach

(OTA) (Margaria and Steffen 2009), through adequate views tailored to the

competences of the involved stakeholders.

2.2 One-Thing Process Design in the jABC

The reference implementation of the XMDD paradigm and the One-Thing

Approach is jABC (Java Application Building Center) (Steffen et al. 2007). It

facilitates the rigorous use of user-level models and their evolution and adaptation

throughout the process and software life-cycle.

Figure 1 gives a snapshot of the jABC in action: Users create a process model by

arranging pre-defined building blocks from a library displayed in the upper left of

the window. They are integrated into the model in a drag-and-drop fashion and
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connected with each other through labeled edges. The graph structure created this

way represents the actual process, that is, the sequences of tasks to be done as well

as decisions to be taken.

As in the XMDD paradigm the modeling elements are things and actions from

the user’s domain, users work all the time with familiar terminology and concepts.

This way, the jABC facilitates the design of process models directly at the user’s

level of expertise. As all these process elements are inherently executable, these

process models are everything needed to create a running software application. In

particular, no programming is required at any time in the design phase.

2.3 Library of Building Blocks

The jABC modeling environment provides pre-defined building blocks called

Service-Independent Building Blocks (SIBs) that represent the domain entities as

services. A service might be anything that can be performed by a piece of software,

e.g. simple calculations, sending e-mail, or complex things like booking a flight.

They might need input to execute correctly (like the address of the recipient of an

e-mail), and produce output as a result of execution (like a confirmation that the

message has been sent).

The process models in jABC are built by connecting SIBs from the library of

building blocks. They represent the different steps of the modeled process, and the

direction of the connecting arrows expresses the sequence in which the steps have

to be performed. Process models contain a dedicated start node and might contain

one or more end nodes at which they terminate. Technically, the jABC process

models are graph structures, and are amenable to corresponding mathematical

analyses and validation.

Fig. 1 LC/MS data analysis process modeling and execution with the jABC framework. Source:

Author’s own illustration (2016)
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Each SIB comes with its own icon, but SIB-icons may be changed to something

more specific and intuitive or meaningful to the specific context. This allows further

expressiveness for the users, adapting the modeling environment to the respective

application domain and create a unique user experience.

As shown in Fig. 2, to model decision points according to the outcome of

execution, SIBs can have multiple outgoing branches. As an example, a simple

yes-or-no decision SIB will have two outgoing branches labeled Yes and No,

respectively.

2.4 Model Reuse and Hierarchical Models

To help organize large processes meaningfully, process models can be included as

process SIBs in other models, creating hierarchical model structures. This is done in

a drag-and-drop fashion analogous to the handling of standard SIBs, and its icon

can be changed as well, to better visually express the respective model task.

This concept of easy model reuse avoids repetitive work at model design time.

From another perspective, the building blocks available for modeling can be

extended by the respective user. This enables building rich domain libraries and

complex process models from smaller user-defined components.

2.5 Process Execution

Process models in the context of jABC are executable from the very first minute,

provided that the following conditions are satisfied:

Fig. 2 Modeling decision

points in jABC. Source:

Author’s own illustration

(2016)
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• The integrated SIBs themselves are executable. In practice it is also possible to

use non-executable SIBs as placeholders for executable SIBs not yet available.

This way, the structure of a process can be defined using the placeholders, that in

a subsequent time are replaced by executable SIBs.

• The process models are syntactically correct. The editor tool of the jABC

supports the user in creating correct models by applying model validation

rules at design time or forbidding incorrect model constructs.

As an alternative to just executing a process model, the jABC provides the

functionality to trace it. That means, the execution starts and progresses as

described above but pauses at each node.

The execution path that led to this point is highlighted in the model to provide

valuable feedback to the user, facilitating the validation of the intended behavior.

The user can manually trigger the further execution to proceed with the next node.

Figure 3 shows an example of tracing a process model with the taken path high-

lighted in green color.

The following sections provide an overview on some case studies regarding the

proposed process modeling approach in a healthcare-related setting.

Fig. 3 Tracing a process

model in jABC. Source:

Author’s own illustration

(2016)
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3 Case Studies in Diabetes Care

Since 2013, 382 million people have been diagnosed with diabetes worldwide, that

is 8.3% of the adult population, with equal rates in both women and men. Up to

90% of these people are affected by Type 2 diabetes. In Italy, for example, the

percentage of population affected by diabetes is about 5%, with an increasing trend.

The World Health Organization (WHO) projections foresee a doubling of dia-

betic cases in Europe by 2025, as a result of the rising of the risk factors as ageing

population, sedentary lifestyle and unhealthy eating habits.

Usually diabetic patients are subject to regular monitoring, with screenings

every few months. These processes are addressed in the case study of Sect. 3.1.

Retinopathy is the vascular complication that can lead to blindness. Mostly it

requires a strict and correct glycemic control and it is highly specific for both types

of diabetes. These processes are addressed in the case study of Sect. 3.2.

3.1 Polyclinical Workflows of a Diabetes Day-Care Clinic

In this case study, first reported in Margaria et al. (2013) we applied XMDD-based

process modeling to systematically examine workflows of a day-care clinic that

treats diabetes mellitus patients. The case study has focused on polyclinical work-

flows as amongst the processes of the clinic they were best structured and had a

high repetition rate. They cover a patient’s sequential pass through three discrete

operational stages of the clinic, which are the outpatient reception, patient care and

medical examination.

The actual on-site workflows had already been identified in employee surveys

and documented by means of tabular activity catalogues prior to our study. Based

on these tables, workflow models in terms of Event-driven Process Chains (EPCs)

(van der Aalst 1999) were created. Figure 4 shows an example of a complete model.

The clinic management had already used the ARIS (Scheer 1998) toolset based on

EPC models in previous projects and decided to stick with this approach in order to

preserve consistency in the modeling technology. In our work, we applied the

XMDD-based approach to the EPC solution, designing executable process models

in jABC equivalent to the EPC-based models. The goal was to provide a fair com-

parison of ARIS and jABC models based on the same workflows. We did not

engage therefore in process redesign or optimization, even when the jABC repre-

sentation uncovered potential that was difficult to spot in the EPCs.

Our evaluation focused on simplicity in the design phase as well as readability of

the models by means of the typical users, i.e. the healthcare professionals carrying

out the workflow tasks.

Model Representation Figure 5 shows the ARIS model and the jABC model

representing the task sequence depicted in Fig. 4. At first sight, the jABC model

looks significantly more compact: it needs only four SIBs to express the same

workflow for which the EPC syntax requires 14 node elements. This superior
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compactness mainly results from the use of labeled edges in jABC instead of EPC’s

verbose modeling style of decision points, based on logical connectors and separate

event nodes. Accordingly, the jABC models were significantly smaller: 619 nodes

in ARIS vs. 187 nodes in jABC, i.e. the ARIS models were over three times as large.

Model Simulation The goal of the EPC modelling was to identify total execution

times of patient visits based on assumed durations of the single tasks and the

number of available professionals. As a second result, we could show that the

Fig. 4 EPC model representing the complete patient care workflow (left) and a detailed view of

the bordered area (right). Source: Originally in Margaria et al. (2013)
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rapid creation of prototypes from the jABC models supported the immediate exe-

cution and hence validation of process models. For execution we used a simple task

management system that is part of the jABC framework. With this, tasks can be

allocated to a specific user or user role, identified by its name, and be managed in

separate role-specific task lists for the administration assistants, nurses and doctors.

The system is started on process execution and accessible from other computers in

the local network. For process modeling, we used a specific TaskSIB that creates

tasks in that system upon execution. As soon as the current task is marked com-

pleted in the system, the process execution proceeds with the next SIB. Figure 6

shows the task management system in action, depicting the execution of the work-

flow shown in Fig. 5.

We showed that the model validation via execution following the XMDD-based

approach with jABC is simple enough to let workflow practitioners and domain

professionals design process models and execute them in a simulation environment

without previous knowledge of formal representations nor of programming.

Fig. 5 Comparison of modeled decision points: ARIS model (left) vs. jABC model (right).
Source: Originally in Margaria et al. (2013)
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3.2 Retinopathy Screening Workflows Along a Diabetes Care
Clinic

This case study was carried out by Claudio Cioè in the Fall 2015 in the Turin Dia-

betic Retinopathy Centre (CRD), promoted by Dr. Massimo Porta, who set it up in

1998 in Torino (Italy), in the context of a redesign and modernization of the infor-

mation system currently in use for the screening.

Diabetic Retinopathy is one of the four main causes of blindness in the world and

the first cause of blindness among adult patients in Italy. The Diabetic Retinopathy

screening is the most effective instrument to prevent the blindness caused by this

pathology, and the Diabetic Retinopathy Centres enable to accomplish this activity.

The study analyzed the national guidelines for DR screening, and went through

three phases of modelling and refinement including an on-site observation and

understanding phase, a preliminary model of the screening workflows in UML

activity diagrams (the current standard of process modelling in model-driven

software development), ending with a collection of processes in jABC. These

artifacts reflect the practice in the Centre in Torino, but can also serve as a reference

for best practices at a national level. The study is documented in detail in Cioè

(2016), and here we summarize a few highlights with permission of the author.

The entire process landscape concerns the interplay of the four roles patient,

nurse, oculist, and physician, and the data landscape includes the data models for

the patient, image, and screening information systems. As an example, the top-level

patient acceptance workflow is depicted in Fig. 7. There we see that the process

Fig. 6 Task management system with task list and history. Source: Originally in Margaria

et al. (2013)
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modeling style is consistent with the principles and practices described in the

previous case study, including for instance the compact representation, the use of

branches to express alternative pathways, the use of icons to suggest intuitively

what happens at that step (e.g. a look-up in some list of patients with reservations, a

check in an IT system, filling a form, or inputting data in an IT system). The use of

hierarchy is very prominent: all the SIBs with a green dot and a G represent

integrated process models, i.e. they can be opened revealing their internal models,

that are in many cases themselves refined by more models.

The tidy and understandable appearance strikes the viewer: this is a top level

representation of what happens globally, answering the question “how do you

organize the acceptance process?”. This model says what are the steps or activities

and their organization, but without delving immediately in all the details. When one

is interested to see how one of these steps is realized, they can open the corres-

ponding model and see the process and the sub-steps, in a nice hierarchical organi-

zation that manages the separation of what is done from how it is done.

4 Case Study in Cancer-Related Cachexia Research

Cachexia is a complex wasting syndrome associated with a marked detrimental

effect upon life quality and survival in patients with cancer, chronic obstructive

pulmonary disease (COPD), chronic heart failure, AIDS, and chronic kidney

disease, among other conditions. Its prevalence is of around 5–15% in cardiac

patients at end stage, rising up to 30%, in COPD and chronic kidney disease

patients, and to 80%, in patients with advanced cancer.

In this case study, we present how domain-specific workflows can be designed

by researchers and scientists that are not IT experts, this time in the context of an

interdisciplinary research study led by Prof. Marilia Seelaender at the Cancer Meta-

bolism Research Group of the University of S~ao Paulo (Brazil). It is aimed at

Fig. 7 Diabetes retinopathy centre—patient acceptance process in jABC. Source: Originally in

Cioè (2016), with the author’s permission
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providing insights on the importance of detecting early signs of inflammatory

changes in patients and examining the mechanisms that act in concert, inducing

cachexia symptoms. A first special issue on the outcomes of this research project

appeared in “Mediators of Inflammation” in 2015 (Seelaender et al. 2015).

We illustrate our approach for both kinds of processes that are most frequently

found in such studies: processes that involve computations and potentially data

analytics, illustrated on a small example in Sect. 4.1, and reference processes on

laboratory practice, as high-level lab protocols in Sect. 4.2.

4.1 Patient Classification Workflows for Cachexia

Based on the cachexia definition of Evans et al. (2008), the researchers at the

Cancer Metabolism Research Group of the University of S~ao Paulo (Brazil)

designed and refined in several iterations a spreadsheet-based tool (see Fig. 8) to

classify their patients in the context of the cachexia research study. This classifi-

cation is based on a multidisciplinary scoring system, where several parameters

such as the weight loss and BMI of the patient, analysis of blood samples and

symptoms based on patient self assessment are combined with the existing cancer

diagnosis and then match a patient to one of the following groups:

Fig. 8 The classification spreadsheet: a patient with cachexia but no cancer. Source: Author’s

own illustration (2016)
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• Excluded By Weight

• Control

• Cancer Without Cachexia

• Cachexia Without Cancer (as in Fig. 8)

• Cancer Cachectic

The classification considers six complex criteria.

The first criterion (weight loss) computes the weight variation and BMI of the

patient based on anthropometric information i.e. gender, age, height and weights. If

the result of this criterion is IN, then the values match the definition of a cachectic

patient, otherwise it will be OUT.

The QLQ-C30 quality-of-life questionnaire, used in international clinical trials

in oncology (Aaronson et al. 1993), is used in the patient self-assessment and it is

used in criteria 2–4. The measured biochemical values are considered in criteria

5 and 6.

The scoring “logic” is expressed by Excel formulas, created manually. A central

disadvantage of this solution is that the formulas for each criterion and also the

overall score calculation are very complex and not easy to read, understand and

maintain. Figure 9 shows the formula corresponding to the second criterion.

Additionally, every data item of the patients has to be input manually, thus this

tool is very error-prone, and a sheet is needed per patient.

In the case study, reported initially in Margaria et al. (2014), we combined the

DyWA tool for data modelling (Neubauer et al. 2014) and the jABC to model the

data management processes contained in the spreadsheet. As we use exactly the

terminology of the spreadsheet, any researcher accustomed with these entities and

concepts is equally able to create, understand, and ultimately work with the

resulting models.

As an important side effect, these tools allow the automatic transfer of data from

devices or storage to the database of DyWA, eliminating the current issue of data

retrieval sheet by sheet.

Domain Modeling in DyWA To represent the domain entities, a user defines the

“things” in that domain to be types. For example, the patient’s anthropometric

information, or the weight, height and age are types. Some types are basic, like the

age to be an integer number, some others are composed types, with their attributes

Fig. 9 The excel formula for the score of the second criterion (cell B9). Source: Author’s own

illustration (2016)

Modeling Directly Executable Processes for Healthcare Professionals with XMDD 225



also expressed in this way as types in DyWA. For example, the Patient Information

is a composed type containing the anthropometric information but also the criteria

score relative to this patient.

In order to manage the values for the types defined in DyWA, SIBs for the basic

operations create, read, update, and delete (so called CRUD operations) are auto-

matically generated for each of these types and provided in the jABC project to be

used by the domain experts for designing processes that realize the functionality of

the Excel formulas. While doing so, the DyWA domain model can still be improved

and refined if there is any need.

Process Modeling in jABC Figure 10 exemplarily shows a process that calculates

the Body Mass Index (BMI) of a patient. It reads the current weight and height of

the patient, transforms them into the reference unit of measure (here we use the SI,

thus meter and kilogram) and then calculates it stepwise following this formula:

BMI ¼ weight kgð Þ
height mð Þ2

The resulting BMI value is written to the DyWA database.

The process-oriented design shows another advantage of this realization, con-

cerning uniform references and reusability: every unit modeled once with a “con-

version factor” to meter or kilogram can be used for the input data. The conversion

factor computation is a tiny process that can be shared in a large community and

reused whenever it is needed. This flexibility of (data) conversions and mediations

and the benefit of reuse (write-once principle) are especially helpful in international

Fig. 10 The jABC process to calculate the BMI of a patient. Source: Author’s own illustration

(2016)
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projects, with databases at different locations using different units and requiring a

reliable and possibly uniform compatibility mediation.

The created process models are hierarchical and reuse a relatively large number

of sub-processes. This leads to another advantage of our approach: All the threshold

values used for the patient classification are set in one type. This renders anyone

able to edit the threshold without touching the underlying model structure itself.

In this way, the researcher can try several thresholds, e.g. to get a more accurate

classification or when needing ad-hoc population segmentation.

The resulting web application can be shared and accessed worldwide. Further-

more, the framework allows the collection of anonymized data of patients in a

central database repository, which also eases the work in this international project.

While the processes are immediately executable and customizable, the scientific

workflow itself is still open for adaptations.

4.2 Laboratory-Related Workflows in Cancer/Cachexia Research

In the course of the collaboration with the cancer/cachexia research group at the

University of S~ao Paulo, Brazil, we also collected exemplary documentation

processes, which describe sample processing and raw data collection procedures

in the lab and in the hospital.

These processes are carried out manually by the researchers and cannot (or at

least not easily) be automated by computer software.

Figure 11 is a description of the physical training and assessment procedures that

all patients taking part in the study have to follow. The physical training comprises

seven weeks in total, where week “0” is a pre-training phase during which the

patient is introduced to the training and his initial constitution is assessed. Weeks

1–6 require daily training on the treadmill, with additional tests performed at the

end of weeks 3 and 6.

Figure 12 describes in greater detail the blood sampling procedure, which

appears three times in the training protocol of Fig. 11. A nurse takes a number of

blood samples from the patient, which are then processed in three different ways.

The first is used for plasma analysis, and as shown in the figure it goes to centri-

fugation, the upper phase is kept on ice in an Eppendorf container labeled with “P”,

which is stored in a freezer at �80 �C until the blood profile analysis begins

(described in yet another model).

For serum and lactate analysis, the Eppendorf containers are labeled with “S”

and “L”, respectively, and sent to a service company (RDO) for analysis.

These process models are reference processes, expressing best practices of how

to do things (without embedded computations). In some sense they are only

“drawings” that do not represent (automatically) executable processes, but being

represented in the same formalism that we use for all other processes within the

project, they are a simple and coherent means for documenting experimental proce-

dures in an easily understandable way.
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The recognized benefits are for documentation, for training of new personnel, for

comparison with the practices in other labs, and to communicate and enforce

standards of practice across different groups.

Fig. 11 Process describing patients’ physical training and monitoring. Source: Author’s own

illustration (2016)
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5 Conclusions

Business-related models are omnipresent in many of today’s professional environ-

ments, including health care. They span organization charts, responsibility matri-

ces, business process models as well as activity diagrams. While these models

are meaningful by means of presenting key aspects of the modeled entity to the

participating stakeholders, in practice most of these models do not go further

than providing a graphical representation in terms of a drawing. However, there

is a substantial difference between model drawing and the modeling of a

software application, which is the difference between pure visualization versus

programming.

Fig. 12 Process describing the blood sample processing in the lab. Source: Author’s own

illustration (2016)
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For professionals other than IT-experts this difference sometimes is hard to

recognize. This might result from the particular difference of software development

compared to the classical use of models in architecture or engineering. All of these

disciplines create a utilizable product as outcome. But in terms of creating physical

structures like houses, bridges or vehicles a model rather serves as a blueprint to be

transferred into physical reality at some point after its creation. The timespan

between model design and the actual build process might be huge, spanning various

analysis, evaluation as well as refinement or re-design steps. The goal in this

context is to create a model down to the very detail to leave as less room for

interpretation as possible. The succeeding build process is where the main work has

to be carried out by professionals like construction workers to create a physical

instance that is as consistent with the model as possible. However, the goal of

model-driven software development is to overcome this separation of the modeling

process and the actual build process. This would result in the model design itself

being programming already, as program code of the target software is composed at

modeling time. And deploying the software product and putting it to work might

just be a question of minutes, provided that the model is sufficient, that is, structur-

ally correct and complete in terms of comprising the components needed to weave

the target application.

When changing the model and experiencing its outcome takes almost no time at

all this leads to a basically different thinking and utilization of the outcome.

Imagine the architect adding a few more shapes to the blueprint and having the

modeled bridge built in just seconds without construction yard or any construction

workers at all. That is the potential we are speaking of in terms of model-driven

software development. We have shown that this is already reality to a certain degree

and how this supports business professionals to effectively design processes and

bring them to life in order to facilitate validation and push evolution.

With the illustrated case studies, we have sketched several dimensions in which

a modern model driven design approach targeted at a direct domain modeling by the

healthcare and subject matter experts themselves can provide a significant advan-

tage of simplicity, natural intuition, and efficiency to the modeling itself, while

offering “living models” that can be enacted and executed. This capability and

flexibility are uncommon in today’s IT system landscape, and we are confident that

they can be coupled at an operation and management level within institutions and

organizations with the strategic level of managing goals and ecosystems via the

Business Modelling Tool described in Boßelmann and Margaria (2016) in order to

deliver the 6S advocated in Rasche et al. (2016).
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Lean Tools for Service Business Model
Innovation in Healthcare

Elliott N. Weiss, Sean Jackson, Austin English,
and Donald Stevenson

Abstract

In this chapter, we describe lessons learned from a number of lean process

improvement projects we have implemented at the University of Virginia Health

System (UVAHS). Working at multiple levels, facilities, and geographic

locations has enabled us to become familiar with the organization’s vast range

of goals, initiatives, and needs. Lean project locations have included a remote

clinic, the departments of medicine and radiology, and the advanced microscopy

core facility. Other efforts have included the clinical research process; instruc-

tional support, billing and payroll processes; hiring, credentialing and

onboarding processes; and high-level budgeting and planning. The chapter

describes common themes and principles for successful lean transformations

in health care operations. Most of these begin with a value stream analysis of a

process whose value has never been evaluated across organizational or

departmental (silo) boundaries or for which embracing continuous improvement

as a way of life has never been seriously attempted. The emphasis is on

implementation challenges.
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1 Lean Tools for Service Business Model Innovation
in Healthcare

Lean is a systematic way to enhance value delivery, whatever form that value may

take. Lean thinking frames every request for value as an opportunity to improve by

teaching participants to notice wasteful action (or inaction), then carefully remove

that waste, leaving the value intact. This can be achieved by anyone following three

basic premises.

First, gather data to help you understand your customer’s pain points, the criteria

for improvement, and priorities for implementation. Second, set a standard for any

means of value creation, recognizing that each standard must be protected relent-

lessly, not as an isolated project but as a continuous mission that involves engaging

and empowering everyone in the enterprise. Third, the best way for value delivery

to approach its ideal form is for changes to comprise removing waste wherever

found, regardless of scale; what remains will reveal what is essential and invite a

new evaluation, in a virtuous cycle of refinement.

Lean is not rocket science. One of our favorite definitions of Lean is “common

sense rigorously and vigorously applied.” Many of the solutions and

recommendations are elegant in their simplicity. The hard part comes early, when

initial implementation likely requires a shift in organizational culture toward

heightened collaboration, empowerment, and cross-functional trust. Many firms

attempt Lean transformations as a series of transactional improvements, but such

attempts inevitably yield superficial and temporary results; for the necessary trans-

formational change to occur, radical reforms are usually required, and some may

not like it, at least at first. But once a firm survives that initial period of disruption

and the individuals involved experience some quality of work-life benefit, the

improved conditions, work flow, and productivity tend to speak for themselves.

Notice that the terms “manufacturing,” “private sector,” or “for-profit” have not

been used in the above descriptions. The evolution of Lean techniques and

vocabularies has historically taken place within manufacturing and the for-profit,

private sector but has never been limited to it. In retrospect, yes, postwar Japanese

manufacturing can be seen as uniquely fertile ground for the blossoming of such a

system, but with every new application of its lessons, it becomes clear that Lean

methods are universal in nature. Lean thrives on waste, and waste is everywhere—

in the health care setting more than most, due in part to its uniquely dense

conglomeration of technology, regulation, administration, and service delivery.

2 Lean’s Early Development

After the Second World War, Toyota could not possibly have employed the mass-

production techniques of Ford and General Motors, even if it wanted to. Henry

Ford’s assembly line model leveraged economies of scale and division of labor at

the expense of choice (“any color, so long as it’s black”); Alfred Sloan of GM

adapted Ford’s model to provide a modicum of product variety and customization.
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Toyota had neither the capital to invest in such scale nor the market presence to

justify it.

What Toyota did have was Taiichi Ohno, a mechanical engineer who started at

the original Toyota, a spinning and weaving company, then transferred to Toyota’s

automotive division when the former dissolved in 1943. Within a few years

following the war, Ohno was managing an engine machine shop. His means of

controlling cost was not scale, which was prohibitive, but the elimination of waste,

which might be anywhere. For Ohno, the idea of the loom as an autonomous

machine maintained by human vigilance persisted as a metaphor in his mind, “a

text book in front of my eyes.” The notion of maintaining a steady flow of work

through constant monitoring and improvement came naturally.

Meanwhile, Kiichiro Toyoda, son of the company’s founder and initiator of its

transition to automobiles, had a vision, also inspired by the automated looms, of

what would eventually be known as Just-in-Time inventory management. With

proceeds from his father’s sale of loom patents, Toyoda presciently purchased

simple and flexible manufacturing equipment, which allowed Ohno to retool

frequently and experiment with small batch sizes of components. In this manner,

Toyota (the firm) was able to make a variety of vehicles in relatively low numbers

better matched to demand, with higher levels of quality and fewer defects. The

process was inherently constructivist, that is, learned by doing, with elements

adopted pragmatically from a range of sources, including American and German

manufacturing. Most important, factory workers were empowered to innovate and

refine as they went.

The process was not even documented until 1965, as the company sought to set

up a pull system with its suppliers. A mere decade later, in the early to mid-1970s,

oil prices forced a reevaluation of industry practices in the United States. This, in

turn, led to the transfer of the Toyota system to the United States and to the

development of a vocabulary of Lean. Ever since, Lean has increasingly been

revealed—as its proponents have long understood—to be universally applicable

to any enterprise in any culture.

3 Origin and Implications of Lean as a Term

The term Lean emerged in opposition to existing terms used to characterize

manufacturing processes, perhaps most obviously in contrast to the “mass” in

mass production. But it also emerged from a benchmarking model used by Haruo

Shimada, a visiting professor at MIT during the study of the automotive industry in

the 1980s (Holweg 2007). Shimada saw manufacturing on a continuum according

to the manner in which it addressed risk. Western firms were deemed more “robust”

or “buffered” due to the strategy of storing vast inventories and retaining redundant

work forces as hedges, a figurative layer of fat taken on as insulation from any

contingency, bringing with it large, unacknowledged and unnecessary costs.

In comparison, Japanese firms, considered by Shimada to be at the other end of

the spectrum, were first described as “fragile,” perhaps in the sense of vulnerable,
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then “Lean,” to avoid negative connotation. Yet “fragile” bears a clue to another

way of thinking about Lean, in terms of attunement, nurture, or sensitivity: a clear

and prompt acknowledgment of any flaw, so that fixing it becomes more impera-

tive. Robust, buffered operations may be insulated from shock, but volume and

overreliance on insurance may obscure a sluggish indifference to detail.

To some, the term Lean may suggest austerity, but it is more about heightened

awareness and energetic engagement. The irony is that a Lean operation is in no

way starved—on the contrary, it retains everything it requires and only rejects what

cannot nourish it anyway. A better metaphor related to nourishment might be that,

as unnecessary additives and contaminants are removed, the nutritional impact of

the main ingredients increases. Lean does not “make do.” It allows an operation to

thrive by removing distractions and returning constantly to what is most important.

4 Ohno’s Categories of Waste: TIM WOOD (and U)

There are two Japanese terms and phrases associated with the diagnosis of a

problem. “Going to the gemba” (“real place”) suggests that no theory or metric

will help so much as the detailed concrete information of direct observation, so the

“gemba walk,” or tour of the production space, is a routine element of Lean

management.

Kaizen (literally, “change for good”) can refer globally to continuous improve-

ment efforts but frequently refers to a specific campaign or heightened investigative

exercise in response to a perceived opportunity to improve. Theoretically, such

scrutiny should be happening at all times, but the emergence of a defect sometimes

presents an opportunity to redouble efforts and leverage momentum.

Central to Ohno’s approach was the identification of muda, or wasteful activity;

mura, unevenness in demand; and muri, unnecessarily difficult or complex activity,

wherever it was found. Ohno arrived at seven categories of waste, since then often

organized in English into the mnemonic TIM WOOD.

T¼Transportation

I¼ Inventory

M¼Motion

W¼Waiting

O¼Overproduction

O¼Overprocessing

D¼Defects

4.1 Transportation

Workflow that is neither direct nor smooth, with multiple zigzag movements or

multiple material-storage locations, resulting in excess transport. In healthcare,
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transportation wastes are generally exacerbated by delays stemming from a

centralized transportation department.

4.2 Inventory

Inventory in excess of immediate needs, sometimes indicative of a push system,

where the emphasis is on keeping a resource busy, its productivity decoupled from

downstream use and thus allowed to accumulate. In a production environment,

inventory may be raw material, work-in-process or finished goods. Inventory is

often undesirable because it (a) represents wasted labor deployed at unnecessary

times; (b) hides defects, a common cause of much rework, and (c) bloats processes

and lead times, inviting confusion. In health care environments, in addition to

excess materials, inventory can be thought of as patients waiting for service, reports

waiting to be analyzed or medical records waiting to be scanned into patient files.

4.3 Motion

Non-value-adding movement by workers. Widely dispersed material and excessive

bending and reaching by the operator are examples of this type of muda. Poor

work center layout and storage procedures frequently cause unnecessary operator

motion, which may be either physical (looking for a hard copy of a file) or virtual

(looking for a file on a computer drive). Poor room layout and rooming procedures

may cause repeated minutes of wasted motion throughout a healthcare

professional’s day.

4.4 Waiting

Inefficient work sequence. Workers and other resources may be waiting for other

workers or resources to finish a task, or work itself may be waiting for a worker or

resource to become available. In healthcare environments, waiting for permission

or authority tends to waste a significant amount of time.

4.5 Overprocessing

Work that adds no value to the product or service as experienced by the customer.

Redundant processes and inconsistent quality standards are characteristics of

processing waste, caused by such things as insufficient or unclear understanding

of customer standards and poor process design. Over time, a legacy of ad hoc

solutions failing to address root causes will create unnecessary, non-value

adding work.
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4.6 Overproduction

Producing ahead or in excess of demand. Overproduction can be recognized by

variation in the workflow, excessive finished-goods inventory, and large batch

sizes. It can result from an absence of procedural standards, poor forecasting, or

an attempt to compensate for lengthy setup times.

4.7 Defects

Rework, scrap and returns. Excessive scrap and customer complaints are consid-

ered defects. Unsuited material and poor-quality workmanship/design are causes of

this type of muda. Defects may be further characterized as “turn-backs” (defects

found within the process) or “escapes” (defects found by the customer). By their

nature, defects tend to be frowned upon, and in terms of reputation, escapes are

regrettable, but in principle, turn-backs can and should be celebrated as

opportunities for improvement. In some cases, the matter can be easily isolated

and rectified; in others, the matter is systemic—even deadly—and calls for

investigation.

4.8 Untapped Creativity

Frequently, a final form of waste is included for consideration: untapped creativity,

or the squandering of an opportunity to enlist the imagination of those that perform

the work in the solving of problems. Workers in a lean operation are given the

latitude to improvise solutions as needs arise, and failing to do so can be considered

a form of opportunity cost. In this vein, another of our working definitions of Lean

is a continuous attempt to improve safety, quality, delivery and productivity by

involving all employees in problem solving every day.

Table 1 Examples of waste in health care

Category Health care

Transportation Patient transport; medicine delivery

Inventory Unnecessary supplies; patients backlogged in an emergency department

Motion Searching for supplies; confusion over current policies and procedures

Wait Patients waiting for doctors; clinics waiting for referral/order paperwork

Overproduction Radiological images generated “just in case”

Overprocessing Unnecessary tests; multiple checks

Defects Incorrect medicines given; wrong site surgeries.

Muri

(Overburden)

Ill-defined processes; understaffing

Mura

(Unevenness)

Cyclical emergency room demand; uneven inpatient admission patterns;

operating theater scheduling
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Table 1 provides examples of the seven traditional waste categories applied to

health care settings.

5 The Lean Process

Lean process improvement activities may take many forms. A widespread tech-

nique is A3 thinking, so-called because the processes are reported in a structured

method using a single sheet of A3 paper, which measures 11 by 17 in. The

technique was developed by Toyota and has since become standard work for

reporting the results of improvement activities. The beauty of the format, particu-

larly when compared to a multiple-slide PowerPoint deck, is that its structure

encourages concision and ease of understanding. Additionally, A3 employs a

version of the scientific method, something most professionals are familiar with,

making adoption easier. Because the steps of the improvement process are clearly

delineated, the reader knows exactly where to look for significant items. Perhaps

most useful, A3 thinking provides associates with a shared problem-solving model

that can be applied to proposal writing, status reporting, and almost anything else.

A3 thinking begins with the construction of a value stream map: a chart

depicting existing process across multiple boundaries, carefully including multi-

disciplinary inputs in order to describe the existing state. Subsequently, a desired

state value-stream map is also created in order to identify gaps between existing and

anticipated outcomes. One metric frequently yielded by the initial value stream map

is the breakdown of time spent on value-added and non-value-added activities.

The value stream map also helps identify another common source of waste in

health care operations—a business structure or managerial style that perpetuates a

silo mentality. Barriers put up by silo thinking hide the effects of decisions on

processes, both upstream and downstream. The value stream map helps break down

those silos by looking at the entire process and revealing interdependencies.

Problem-solving A3 reports usually consist of the following six elements or

steps:

1. Problem Definition

a. Why is this an important problem?

2. Current Condition

a. What are the issues we are trying to improve?

b. What are the metrics that indicate we have a problem?

c. How does the current condition feel to the value stream members?

3. Goal/Target Condition

a. What is the overarching goal?

b. What outcomes are needed?

c. How should the new work environment feel?

4. Analysis

a. What is/are the root cause(s) of the problem?

b. What else do we need to know to reach the target condition?
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5. Countermeasures/Experiments/Recommendations

(Because the map’s thoroughness and accuracy will increase over the course

of the process, any experimentation should be deferred until the mapping

process has reached maturity.)

a. What is/are the proposed countermeasure(s) to address each candidate root

cause?

b. What are the proposed experiments to move forward, learn, and better

understand?

c. What are the predicted results for each countermeasure?

6. Implementation and Sustainability Plan

a. Who is responsible for what, by when?

b. How will we maintain the gains?

c. How will we ensure sustainable standard work?

Using the value stream as the context for problem solving keeps efforts focused,

aligned, and linked to strategic imperatives. For example, leaders within a profes-

sional billing organization identified the capturing of surgical procedure charges as

a process in need of improvement, but the team charged with addressing the

problem grew frustrated by the complexity of the many interrelated workflows

involved. Recognizing that they needed more context, the team regrouped and

mapped the value stream in its entirety; this helped them identify specific “pain

points” for their customers in the clinical departments, which they could then

address systematically.

6 Some Health Care Lean Success Stories

We have successfully implemented Lean philosophy and A3 thinking in a number

of health care settings at an academic medical center. These include:

• Value stream deployment was applied to the hiring, credentialing and

onboarding process for newly hired medical staff. An improved understanding

of the cross-functional, inter-departmental nature of approving new medical staff

reduced the new hire process from an average of 3 months to an average of

3 weeks.

• The radiology department was able to double its monthly volume of medical

imaging procedures while eliminating overtime and increasing employee satis-

faction through a series of kaizen activities that emphasized the development of

lean standard operating procedures, flow of patient care, and process ownership.

• A remote clinic improved its scheduling process and patient care effectiveness

through better attainment of patient medical records, improved patient flow, and

the development of a clinic-wide patient dismissal process using a cross func-

tional team and A3 process improvement thinking.
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• A redesigned value stream for the clinical research project approval process

replaced departmental silos with a cross-functional team, decreasing response

times and increasing approval percentages.

• A kaizen analysis of a surgery clinic uncovered opportunities to improve

workflow, ultimately leading to reduced patient wait-times and increased patient

satisfaction. Commonly observed causes for bottlenecks included multiple

simultaneous initial visits, inefficient clinic layout, and inflexibility of staff

roles. Using Lean principles, changes were made to improve clinic efficiency,

including 1) limiting the number of initial visits during a single time block, 2)

taking vitals in patient rooms to allow simultaneous review of patient charts, and

3) cross-training staff to perform multiple roles within clinic.

7 Lessons Learned

Our experience with these and other health care improvement projects has taught us

the following key principles while implementing Lean within a health care setting.

1) Focus on the patient

Our initial definition of Lean—the relentless pursuit of creating value through

the strategic elimination of waste—makes it clear where all Lean projects must

start: the patient. We seek to increase value for the patient through better

outcomes or experiences, faster delivery, less angst and worry, or more comfort.

Any Lean initiative in a clinical setting must begin with the patient’s experi-

ence traveling through a health care delivery system that is often unnecessarily

complex. To make the often ephemeral nature of services more tangible, we

advise focusing first on products whose quality the patient can readily evaluate.

For example, patients often visit their doctor to seek relief from physical or

psychological pain or some explanation of its cause. In the latter case, the value

is the diagnosis. When we conceive of the diagnosis as a product, we can ask our

patients what qualities they value in a diagnosis, which might include accuracy,

conclusiveness, timeliness, empathy, and empowerment. Armed with this

knowledge, we can align our various processes to support the delivery of a

high-quality diagnosis.

Since the goal is continuous improvement, we need a measure upon which to

improve. We must ask: what are the specific results by which we will measure

those outcomes? In kaizen meetings, we try to get participants focused on the

need to satisfy the patient, driving the conversation toward specific outcome and

performance measures. Prioritizing the needs of the patients over those of

providers or facilities taps into the main reason the majority of care givers

entered the profession—a desire to help people—further motivating continuous

improvement efforts.

The challenge in healthcare, of course, is that in addition to the patient and

medical providers, there are several other stakeholders involved: (1) the

patients’ families, friends and employers; (2) multiple levels of providers,
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including medical specialists and generalists, doctors, nurses and technologists;

(3) payers, such as insurance companies, Medicare and Medicaid; and (4) insti-

tutional managers and administrators, including admission offices, billing

departments, dining services and other ancillary services. Thus, it is difficult

to use a definition of “quality” such as meeting or exceeding the customer’s

needs. We find it useful to separate these “customers” into three, often

overlapping, groups. The groups (see Linden 1992) answer the questions:

(1) Who uses? (The consumer, or patient), (2) Who pays? (The client) and

(3) Who cares? (The constituent). This categorization permits us to take the

point of view of the multiple stakeholders in the delivery of care. Coupled with

the product focused method outlined above, we can ask specific questions about

the components of value to members of the three groups.

2) Go to the gemba

Problems cannot be identified, defined and solved from the comfort of one’s

office. To learn the real issues, one must “go and see”—go to the gemba: the

“real place,” the location where value is created. Tying this to our first recom-

mendation informs us that we must “walk in the patient’s shoes” to understand

his/her interaction with the health care system and understand the places where

waste exists. In our successful kaizens at the remote clinics and at the surgery

clinic, we did exactly this. It would have been foolish for us to hypothesize what

was actually going on without some actual data, observations, and

measurements and interviews with providers and patients. Lean success depends

on action based on data, facts and analysis, most often a root cause analysis. This

can occur only through a total understanding of what occurs at the gemba.

Successful process improvement projects start with data and observations, not

standards. The goal is to close the gap from a current state to a target condition,

and that current state cannot be assumed or envisioned; it must be identified in

person.

The action to “go and see” is often called a gemba walk. The gemba walk

serves two purposes: it allows for the observation of the actual process and,

perhaps more important for senior management, assists in the development of

front-line providers. Gemba walks are opportunities for the management team to

ask questions and to develop employees by asking appropriate questions and

cultivating problem-solving skills.

3) Metrics

Any data collected at the gemba must be relevant, significant and free of

misplaced precision. All waste is not created equal. The focus should be on

gathering enough data about waste to describe the current state of the entire

process. Better to emphasize the whole over any one part. For example, spend-

ing an inordinate amount of energy measuring the amount of time it takes for an

arriving patient to be shown to the next available exam room may ignore the

amount of time the patient then spends waiting in that exam room for a

healthcare professional. Likewise, in the authors’ experience, it is more produc-

tive to devote time and attention to waste upstream or downstream of the doctor/

patient encounter. Our experience supports the efficacy of Dr. John Toussaint’s
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(Toussaint et al. 2010) concept of the “middle flow” (where the doctor and

patient meet) and his assertion that while this “middle flow” cannot be

standardized, it can be made more effective and predictable. On one gemba

walk, we observed a number of rooms, assigned to individual providers, that

remained vacant and unused. This ultimately resulted in a total revamp of

provider scheduling and patient flow. The objective must be to measure things

that matter and improve their performance, while ignoring any background

noise.

4) Understand the entire value stream

Health care problems are inherently cross-functional and multi-disciplinary;

they can rarely, if ever, be solved in isolation. Think of a patient who needs a

body imaging procedure. Exhibit 2 depicts the steps that must be done to

complete a procedure. Notice that the process is interdisciplinary; any improve-

ment, therefore, must include stakeholders from every department involved.

If the goal of the body imaging department were to do more procedures, the

initial reaction might be “we need more capacity.” By looking at the entire value

stream, however, we are more likely to be able to see where interactions with

other parts of the health system might impact our own capacity. Thus it is

essential to include representatives from all key departments in order to under-

stand the impact of other areas upon our own performance.

Exhibit 2

The referring physician entered an order for the procedure, which then had to

be reviewed and approved by a Body Imaging Department (BID) physician to

ensure that the desired work could be safely performed. The procedure then

often had to be pre-approved by the patient’s insurance company before

scheduling could occur. Once scheduled, the patient sometimes took required

medications that could potentially increase the complication risk of the

procedure prior to arrival in the reception area. Other pre-procedure activities

also needed to take place, including issuing an ID badge and providing

procedural clothing, educational information, and consent material to the

patient. Once in a pre-procedure room, a physician visited the patient to

obtain consent for the requested procedure, answer questions, and enter any

special orders. A nurse began an IV for the patient, who was sometimes

sedated or otherwise medicated in preparation for the procedure. The patient

was then taken to the appropriate imaging room (if available) and then

positioned as required for the procedure, which was then conducted by the

attending physician and designated resident/fellow (physician in training). At

this point, any special orders that had been entered for the patient required

additional approvals before the procedure could begin.

After the procedure was performed and images obtained, the patient was

transported to a recovery area which was staffed by a nurse. The patient, once

(continued)
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recovered, was discharged, which required coordination with health system

transportation and other discharge services. The image was sent for interpre-

tation by a radiologist, either in preliminary form by a trainee or directly by

the attending radiologist. This report and accompanying images were then

routed to the referring physician as well as to the appropriate electronic

medical record. A bill for services rendered was generated and ultimately

filed (sometimes weeks later) with the insurance company and also poten-

tially with the patient as well, generally when specific costs were not covered

by the patient’s insurance. The rooms utilized for the procedure were cleaned

after the procedure was completed.

5) Attain top management commitment

Lean, done correctly, transforms an organization. Lean implementation is

about managing change—changing the way an organization works and thinks

about improving processes. Such transformational change is not possible with-

out strong leadership and a commitment to staying the course when intermediate

roadblocks loom. Additionally, the leadership team must provide a vision of

where the organization needs to go and the resources to get there. Decisions

must be made that reinforce the Lean journey and support people to take steps on

those journeys. Ideally, the leader has a palpable enthusiasm, an appropriate

sense of urgency and a commitment to investing whatever is necessary to

provide a relentless focus on process improvement. This leader will not confuse

effort with success.

We have found that the order of attacking problems significantly affects the

sustainability of results. All too often, probably because as stated earlier the term

“Lean” implies cutting fat, “Lean” efforts focus initially on cost cutting and

gains in efficiency. The problem is that any gains achieved might be short-term

only and result in negative connotations of layoffs and overwork. Some people

equate Lean with laying people off. In most scenarios, people can be redeployed.

This can have the dual result of “leaning out” your processes, and repositioning

your company for growth and staffing that growth at the same time.

We find that focusing on quality and delivery first not only improves the

patient and caregiver experience, but also results in long-term cost savings.

Indeed, at the University of Virginia Health System, the first 2 years of the

improvement experience were entitled “Be Safe,” a process that no one could

argue with, yet resulted in improved patient quality while preparing and training

employees for a more “standard” approach to Lean. Likewise, “quick and easy”

wins often show the benefits of the new system.

Is there anything that can be done without the benefit of a strong leader or

leadership team?We think so, but it may be more difficult to achieve and sustain

success. We have seen instances where local initiatives by informed managers

yield results and then create a “pull system” where other people are interested in

learning how these results occurred. For example, two of the authors of this
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chapter have developed personal kanban boards in order to manage projects

visually. When our colleagues see these boards and we explain how they are

used, they often decide: “I want one too!”

One clinic decided to get serious with continuous improvement. After reaping

the benefit of their work and sharing the information with other curious

individuals, multiple other clinics have now visited to learn how they too

could become involved in Lean and create their own improvements. No higher

leadership was involved with sharing or encouraging the other clinics’ activities.

6) Develop people

Recall that one of our definitions is that Lean is a continuous attempt to

improve safety, quality, delivery and productivity by involving all employees in

problem solving every day. We like to say: “It’s the people, stupid!” Our goal as

managers is not to solve problems. Our goal is to provide resources and recruit

and train the right people so that they can identify and solve the problems in a

timely manner at the source of the problem. Ballé and Régnier (2007) state:

“The Toyota veterans are fond of saying, lean is about “making people before

making parts” or, in the wards’ context, developing nurses before delivering

care.”

One of the best ways to convince people to take part in a Lean effort is to

address the issue: “WIIFM?” (“What’s in it for me?) Care givers are motivated

by providing better service to their patients. Lean must be “sold” to them by

assuring them that they will be able to provide better service to their patients

while also offering a possibility of instilling some favorable level of sanity in

their own working lives. Combining this with a shared, disciplined problem

solving system, standard work for fixing things that are broken, will also

improve outcomes. We must provide a system for continually improving and

strive to continually improve that system.

7) Go low tech first

While it is true that, in theory at least, automating processes can reduce the

impact of waste by making it “go faster,” it is not a sustainable approach.

Automating waste will only transform relatively tractable and inexpensive

process waste into more expensive and intractable software waste, which will

then be inflicted on anyone who must use the software system. Better to remove

the waste first, using low-tech, lean tools, then invest in automating value-

adding processes within a given value stream. Such an approach usually

produces a palpable, unqualified reduction in cycle times while increasing

employee morale. After all, the quality of the tools an organization provides

its associates conveys unmistakably the level of respect and regard in which they

are held.

8) Don’t let perfect get in the way of better

A vision of perfection could conceivably spur continuous improvement but

more likely will delay it. Standards of patient care are high, but so are the

penalties for mistakes; a culture of “shame and blame,” where mistakes are

punished, will lower risk tolerance across the board. W. Edwards Deming, a key

pioneer in the quality movement, reminded us how vital it is to “drive out fear,”
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for it is fear that allows perfection to thwart improvement. The antidote to fear is

respect, and with respect, everyone involved in the health care system—patients,

payers, and healthcare providers alike—is more likely to embrace what is “good

enough for now,” recognizing that in a culture of continuous improvement, there

will always be an opportunity for more.

Additionally, we have found that when a team seeks improvement through a

series of many small experimental steps in rapid succession, they can afford the

occasional failure and progress more quickly and effectively. We find that

people are much more willing to experiment without overanalyzing the situation

than they are to implement an “action plan.” This may sound like semantics, but

the results are positive.

The key here is that the part of our initial Lean definition that really matters is

the idea of “relentless pursuit.” Rather than suffer from “paralysis by analysis,”

the successful Lean project involves constant striving. A continual loop of “gain,

sustain, repeat” will yield better patient outcomes and experiences.

8 Conclusion: Lean as Differential Diagnosis

Lean is often about a range of small enhancements that, added up, enhance

operations to a surprising extent. One potential obstacle to health care workers,

accustomed to focusing on big ideas or responding to urgent client needs, is that

they may consider some of these examples too mundane to matter much. What they

may not realize is that the tiniest removal of unnecessary activity will tend to make

a process substantially more sensible, clearing away unnecessary distractions that

otherwise will tend to add up to major complications. The benefits may only

become obvious after the waste is removed, but to harried care givers and the

patients they serve, the resulting boost in quality of care can feel like a new lease

on life.
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Continuous and Co-creative Business
Model Creation

Seppo Kuula and Harri Haapasalo

Abstract

Digitalization is feeding globalization, breaking the industrialization-driven

business, marketing, and management logics. The industrial revolution came

about in order to create efficiency in scale, whereas the digital revolution is

scaling creativity and creating inter-industry competition. Customer interface

owners are winners in this change, where customer-oriented service design is in

the key role and the value chain becomes pull-directed. The internet is

accelerating the speed of everything. Product, service, and design life cycles

are getting shorter. It is difficult to create a sustainable competitive advantage in

a constantly changing business environment, especially with hardly-protected

digital components. The durability of the business model has to be constantly

compared to the changing business environment, and continuous iterative

business development is required for an agile response to challenges and

opportunities.

Where digitalization has returned individual customer needs to the center of

value creation, replacing industrialization-driven mass production and market

share, the transition towards service—dominant business logic (SDL) is

accelerated. Based on SDL, in the service economy neither product nor service

creates value on its own—value is co-created with the customer. Business

model development is an interesting and understudied notion, especially in the

value co-creative business environment where business development happens

continuously with the customer. The main contribution of this paper is the

framework for continuous business model development in a digitalization-

driven, service-dominant, co-creative business environment, which we present
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through a descriptive case study of business model innovation in the health care

business.

1 Introduction

Service is the focus of economic exchange in all the developed economies, driving

business and marketing thinking towards service-dominant logic (SDL)

(e.g. Edvardsson et al. 2012; Gr€onroos and Gummerus 2014; Gummesson

et al. 2010; Vargo and Lusch 2004, 2008, 2014). Based on SDL, in the service

economy neither product nor service creates value on its own—value is co-created

with the customer. In other words value is embedded in the value creation

processes rather than provided as a service to the customer. Co-creation allows

for customized services (products) while still taking advantage of economies of

scale. Still, most of the business models are goods dominant, which has its roots in

industrialization, as do traditional management and organizational structures

(Vargo and Lusch 2014).

Digitalization is accelerating globalization and returning the customer to the

center of business modeling, driving us away from the misconception of service

mass-production. Digitalization offers us more opportunities to get personalized

services for our individual needs and is restoring appreciation of customer interface

ownership and customer encountering processes. In the digital age any business,

especially any service-oriented business, can be challenged and replaced with

something more user friendly, useful, and/or something cheaper. New challengers

competing not only with the new embodiment of the offering and value proposition

but especially with totally new business models (Kuula et al. 2015).

Digitalization has not only raised the interest of many researchers in the question

of defining a “business model” but also generated new genuine interest in continu-

ous business model development. We offer a broadened view of business model

literature (e.g. Hamel 2002; Magretta 2002; Timmers 1998), exploring it from a

SDL perspective and taking into account constant change and continuous business

model evolution (e.g., Chesbrough 2007; Osterwalder et al. 2010).

In 1994 Drucker already saw that the theory of a business has to be tested

constantly as it is only a hypothesis about things that are in constant change

(markets, customers, technology). Digitalization is driving technology develop-

ment fast and the third wave of industrialization is reforming markets towards

service-dominant change. The so-called change model describes how a company

can analyze the need and scope of the required changes in a business model. The

logic of innovations needs to be understood in order to comprehend the dimensions

of the required changes. (Christensen 2010; Govindarajan and Trimble 2010;

Suikki et al. 2006).

In this article our aim is to broaden the view of business model literature with an

SDL perspective introduced above, and to present the process of continuous
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business model development in service-dominant business creation through a

descriptive case study of a health care business environment. We have

operationalized our aim in to the following research questions:

RQ1: What kind of framework enables analysis for continuous business model

development?

RQ2: What kind of business model dynamics can be seen in our case study?

The logic and methodology of this study are described in Fig. 1. First we

reviewed literature to find out the acknowledged definitions and approaches behind

SDL and business model creation and transformation. Subsequently we created a

synthesis of the studied literature to provide a framework for understanding and

steering continuous and co-creative business model development. Then we studied

how to systematically utilize the created business model development framework in

a practical business-to-business environment using a qualitative and descriptive

single case study. Finally, we discuss and analyze the findings in relation to existing

theories in order to represent a generalized solution addressing a class of problems

moving conceptually from an organization-specific instance onto a more abstract

level, concluding the paper with the scientific and practical contributions of the

research.

Our empirical case is an innovative Finnish health care provider, Heltti Ltd.

(www.heltti.fi). Heltti was founded in 2013 to redefine the occupational healthcare

and wellbeing services in Finland, promoting empathy, wellbeing, and health, not

just treating the diseases. They have been very active in business model develop-

ment regarding the requirements coming from public authorities and the needs of

their direct customers. They have renewed their offering and business model

several times during their rather short existence. Therefore, we selected Heltti as

a case study organization.

In our empirical study, data collection was done in two different phases between

2014 and 2016. In the first phase Heltti’s offering was analyzed as a customer

organization from public material. Then we had an in-depth interview for the

founder and owner of Heltti. The first interview was done to connect their business

model overall to a business model framework and learn about their evolution. After

understanding the business model development cycles we organized more formal

and detailed interviews along our theoretical framework for service-dominant

Literature review

Literature review Case study Conclusions
Business model

elements in service
domain

Literature review
A Framework for the

A Framework for Business model How to use business
model elements in

business transformation
and value co-creation

dynamics in tha Heltti
case

continuous business
model development

RQI RQ2service dominant business
model dynamics

Fig. 1 The logic of this article
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business model development. Analysis of all case study material was then presented

on Heltti’s business model development framework.

2 Business Model Elements in the Service Domain

Strategic thinking in the labile, altering business environment cannot be limited to

products, services, or businesses. The firm has to be capable of envisioning the

future of its industry and then going out to co-create it with its customers. The

business model is a key element to consider when business logic is changing.

2.1 Literature Review: Service Dominant Logic

Service science sees service systems as the value creational configurations of

people, technology, value propositions, and shared information (Maglio and

Spohrer 2008). Prahalad and Ramaswamy (2000) already stated 15 years ago that

value co-creation with the customer will replace the traditional goods exchange

process because of the internet and collective knowledge of the available solutions.

In this configuration customers are part of the enhanced network; they co-create and

extract business value and are simultaneously collaborators, co-developers, and

competitors. A few years later Vargo and Lusch (2004, 2008) introduced SDL

through ten foundational propositions (FPs). They saw “service” as the application

of competences that benefit each other (co-creation) and as the focus of economic

exchange. This thinking led to a shift from operand resource exchange to operant

resource exchange (e.g., competencies, knowledge, and skills). Within this logic the

operant resources are the fundamental source of competitive advantage. Products

are just a distribution mechanism for the service provision.

According to Vargo and Lusch (2004, 2008) SDL is based on the implication

that value is defined and co-created with the consumer (FP6), where core

competencies are the competitive advantages (FP1). This thinking leads to wide

cross-organizational collaboration between the supplier and customer. Turning

marketing logic from “making, selling, and servicing” to “listening, customizing,

and co-creating” requires alignment between marketing, development, and delivery

organizations. The approach is based on customers’ strategic needs. The organiza-

tional foundation of SDL lies in transparent collaboration, and SDL sees all social

and economic actors as resource integrators and therefore all economies as service

economies.

SDL’s definition states that value is always co-created by the supplier and the

customer, and always determined by the customer. This definition is questioned in

general (Gr€onroos and Gummerus 2014; Gr€onroos and Voima 2013) and the

service-marketing-based approach sees value creation to be shared sometimes as

a value in use (in SDL) but sometimes as a value in exchange, depending the

maturity and relationship of organizations and actors. As the definition of “value” is

not mathematically exact and value creation therefore cannot implicitly be defined,
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SDL should be seen more as a service business and marketing framework than

implicit theory (Vargo and Lusch 2004, 2008). Later the founding fathers of SDL

have returned to further explore SDL and presented SDL as a reconceptualization of

service, seen as the process wherein an actor uses its resources for the benefit of

another (Vargo and Lusch 2014). Vargo and Lusch presented the original founda-

tion points in the following four axioms:

• Axiom 1 underlined FP1: Service is the fundamental basis of exchange. Service

is always exchanged for a service (operant resources).

• Axiom 2 underlined FP6: The customer is always a co-creator of the value

(an interactive value creation process).

• Axiom 3 underlined FP9: All economic and social actors are resource

integrators. Value creation is a network of networks.

• Axiom 4 underlined FP10: Value is always uniquely determined by the benefi-

ciary; value is experiential and conceptual.

They also explored the core conceptualization in more detail, claiming that all

actors (individuals, firms, nations) are fundamentally doing the same core activities

in engaging with resource integration, exchanging service for service, and acting

simultaneously as consumers and producers (Vargo and Lusch 2014). Edvardsson

et al. (2012) studied resource integration and value co-creation in detail, suggesting

that value is contextual and reliant on structure, which is iteratively changing itself

with every instance of resource integration. Service innovation in the SDL frame-

work is broadened to involve three different elements; the service ecosystem, the

service platform, and value co-creation (Lusch and Nambisan 2015).

The study saw that a common worldview, architectural alignment, and the

structural flexibility of organizations were required for co-creative service

innovation. Applying SDL means that the firm is not only restricted to making

value propositions but also gets opportunities to actively and directly participate in

value creation with its customers. The value proposition is still required for

engaging the customers but the whole value architecture—including the delivered

product and/or service, the revenue model, and the organization—have to interac-

tively deliver and co-create the proposed value. A personalized co-creation experi-

ence should suit the customer’s unique desires and preferences rather than

company’s supply chain.

2.2 Literature Review: The Business Model

The business model concept is neither unambiguous nor commonly understood.

Literature talks widely about the business model and clearly neither most business

executives can describe the business model of their company (Pekuri et al. 2014),

nor can most researchers agree about it and consistently present it in the literature.

The term appeared in the literature for the first time in the 1970s but became more

commonly used in the late 1990s, after web-based business more commonly took
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place as a complementary offering of forerunning IT businesses (Suikki

et al. 2006).

Peter F. Drucker (1994) explored the topic for the first time in The theory of the

business as “the assumptions about what a company gets paid for,” connecting the

business environment, mission, and core competencies. Within his article he used

the phrase “the theory of the business” instead of “business model” but this can be

seen as one of the earliest descriptions of the business model. Drucker also

requested clarity and a rationale for enabling companywide communication about

the “theory’” or the “model” of the business. We present this framework later in this

study, aiming to support this communication as well as to enable testing of the

required changes of the business model.

Slywotzky (1996) regards a business model as “the totality of how a company

selects its customers, defines and differentiates it offerings, defines the tasks it will

perform itself and those it will outsource, configures its resources, goes to market,

creates utility for customers and captures profits.” He also sees the need for

customer-centric business design as a baseline and business model development

as a never-ending interactive process.

One of the most-cited articles about business models was written by Timmers

(1998), offering a framework of business models for e-commerce. He pointed out

that the literature is not consistent in the usage of the term business model. Timmers

(1998) described a business model as an architecture for the product, service, and

information flows that includes

1. a description of the various business actors and their roles,

2. a description of the potential benefits (value) for the various business actors, and

3. a description of the sources of revenues.

The value chain’s construction in e-commerce was carefully thought through as

the article was written in the pretty early days of digital commerce and digitaliza-

tion. Value creation and the value chain are clearly the essential parts of a business

model and are therefore selected as the key elements in the business model

framework presented later.

Hamel (2002) described a business model as a business concept that has been put

into practice. For Hamel a business concept comprises four major components:

1. Core strategy

2. Strategic resources

3. Customer interface

4. Value network

Again, he sees core strategy as a combination of a business mission, market

scope, and the elements of differentiation. Strategic resources include core

competencies, assets, and processes. Hamel (2002) sees the connection between

resources and strategy as the competitive factor, calling it a “configuration.” This
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configuration is further explored as an important liaison element of the framework

presented later.

Another much-cited article about business models was written by Linder and

Cantrell (2000) who presented a business model as “the organization’s core logic

for creating value,” in short, as a way for a firm to generate revenue. Linder and

Cantrell (2000) outline the key elements of the business model:

1. Revenue sources (value)

2. Revenue streams (offering, value proposition)

3. Resources

All these elements are formed together to answer the question Why are we one

organization? The description of the offering (the value proposition) is clearly

another essential element of the business model, and the change model is further

studied later in this paper.

Magretta (2002) cites Seybold et al. (2001), and Drucker (1994) in her well

known HBR article Why Business Model Matter. Seybold and Lewis doom most of

the web-based business models in the middle of the dot-com bubble as stories

without content, and Magretta (2002) observes that the fault was not in business

model thinking but in its misuse. Magretta encapsulates a business model as an

answer to Peter Drucker’s old question “Who is the customer and what does the

customer value?” Magretta (2002) defined a business model as both the narrative

part of “the story that explains how an enterprise works” and numbers that sum up

how a company makes money from its activities.

Chesbrough and Rosenbloom (2002) were instructive in defining the revenue

model in conjunction with the identification of the market and corresponding

competition. They defined the functions of a business model as

1. value proposition,

2. market segment identification,

3. the structure of the value chain,

4. revenue generation mechanisms,

5. positioning in the value network, and

6. competitive strategy.

Johnson and Christensen (2008) presented a fresh approach for business model

innovation in Reinventing Your Business Model. This article focused on the

innovative business models from the past decade. The article saw a business

model as consisting of four elements:

1. Customer value proposition (the customer problem it solves)

2. Profit formula (how it makes money for a firm)

3. Key resources

4. Key processes
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To determine whether a firm should develop or change its business model,

Johnson and Christensen (2008) advise three steps: Determine what makes your

existing model successful, identify the signals treating your business model, and

decide whether reinventing your model is worth the effort. Christensen (2010) also

defined a type of technological shift he called disruptive technology, a shift that

changes the basis of competition in an industry. This disruption has become more

common in the midst of digitalization, although the term is also widely misused.

When technology is seen as one of the key resources, a combination of these two

approaches leads to a question about the relationship between business model

development and digital disruption, which is one of the foundation points of this

paper.

Al-Debei et al. (2010) defined a business model as an abstract representation of

an organization. They consider a financially measured value to be one of the main

dimensions of a business model, covering information related to costing, pricing

methods, and revenue structure. Al-Debei et al. (2010) described a business model

as “the rationale of how an organization creates, delivers, and captures value.”

2.3 Business Model Elements in SDL

In a service-dominant economy neither product nor service creates value on its

own—value is co-created with the customer. The value stream has to always be

pull-directed as the value will be defined by the customer, and the process has to be

responsive and continuously improved. In service co-creation, supplier processes

are seen as a value steam while core competences are the value particles, and a

suppliers’ operational efficiency can be measured with value density (level of

competency) and value stream density (utilization rate of value-creating actions).

In the digital age any business, especially any service-oriented business, can be

challenged and replaced by something more user friendly, useful, and/or cheaper.

New challengers compete not only with the new embodiment of the offering and

value proposition but especially with totally new business models. To be able to

constantly monitor and manage the required changes in business design, a definition

of a business model must be clear, constant, and unambiguous. Based on the

literature review we conclude that there are three common factors in all of the

studied business model descriptions:

1. Value Creation (who the customer is and what does the customer value)

2. Revenue Stream (the offering, the value proposition, commercialization)

3. Strategic Resources (core competencies, key processes; this layer lies behind the

core delivery or value for the customer and the process for delivering or

encountering the value for the customer)

In Table 1 we expand the selected business model elements of a business model

framework with an SDL orientation, opening each of the elements to explanatory

subsections based on the above presented systematic review of the literature.
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3 A Framework for Service-Dominant Business Model
Dynamics

In 1994 Drucker already presented the idea that the theory of a business has to be

tested constantly as it is only a hypothesis about things that are in constant change

(markets, customers, technology) and therefore this theory should have the built-in

ability to change itself. Linder and Cantrell (2000) saw the need for a “change

model,” which was described as the core logic for a continuously changing com-

pany to remain profitable and re-position itself when required. This change model is

seen as a key element for the continuous business model renewal that is required in

the changing business environment driven by digitalization.

3.1 Literature Review: Business Model Dynamics

Suikki et al. (2006) studied business models in the light of the rapidly changing

digital convergence business environment. Their study is particularly interesting

because digital convergence was the first form of continuous business model

evolution known today as digitalization. In this research Suikki et al. (2006)

selected i) the offering, ii) the value network, and the iii) revenue model of the

enterprise as the key elements of the business model. The initial idea for analyzing

the business model element from a company’s internal perspective was to create

different types of scenarios for the future state of business. The main idea was to

elaborate change in one element and its affect on another. The main conclusion was

that if one element changes, other elements will also most likely change, leading to

business model change.

Chesbrough (2007) also presented the business model framework for assessing

and altering a business model. He pointed out that even if your business model is

Table 1 The business model framework based on the literature review

Value creation Revenue stream Resources

Offering

What problem do we

solve?

What need do we serve

Pricing model

What value to customers pay for, and how

much do they pay for it?

Core

competences

Required

partners?

Value proposition

How do we gain

interest?

Margin model

How does the customer pay?

Volatile/dynamic/fixed margin model?

Processes

Available

technology?

Segmentation

Who is the customer?

Profitability

What is the cost structure per gained revenue?

Financial

Required

physical assets?

Co-creation

How do we encounter

the customer?

Sustainability

Resource availability/velocity?

Information

Intellectual/

access?
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now profitable and hard to imitate, no business model can last forever. McGrath

(2011) has been studying strategy in uncertain and volatile environments and

explained the recently growing interest in business model innovation with three

reasons: shorter product life cycles, inter-industry competition, and disruptions

from business models that offer better customer experiences. Together with disrup-

tive “unicorns” (private firms growing to a value of over a billion dollars in a few

years without significant assets but with the capability to change conventional

business logic), new interest increased towards business model innovation.

McGrath (2011) underlined the need for continuous business model develop-

ment in the rapidly changing market environment in which we live nowadays. She

encapsulated three signs to indicate when a firm should be aware of a possible threat

to their business model: fewer and smaller innovations and improvements,

customers tell you when new alternatives are acceptable to them, and decreasing

profitability. She strongly recommends having a process wherein alternative

businesses experiment with a portfolio of opportunities. Timing and the transition

process depend on the environment but at least then change is possible before the

company is ruined. This thinking clearly relates to Clayton Christensen’s (2010)

technology S-curve theory, but applies it in another context.

The Lean approach to encountering the customer is the so-called lean startup

model (Ries 2011). The iterative Build–Measure–Learn process is the core of the

lean startup methodology, explaining how ideas can iteratively turn into services

and products, measuring value creation from the customers’ perspective, and then

learning whether to save or pivot the idea. Testing value creation in the lean startup

model is done through the iterative, continuous, and cross-functional minimum

viable product (MVP) development process.

Girotra and Netessine (2014) described a business model as “a set of key

decisions that collectively determine how a business earns its revenue, incurs its

costs, and manages its risks,” and saw innovations in the model as changes to those

decisions. Girotra and Netessine (2014) admitted that there were challenges in

creating a framework for business model innovation but they also proposed a lean

startup kind of approach for testing the market and splitting the risk.

Alex Osterwalder (Osterwalder et al. 2010), father of the original business model

canvas, sees a business model as a set of assumptions or hypotheses. His business

model canvas is composed of the key hypothesis of firm’s key resources, key

activities, value proposition, customer relationships, channels, customer segments,

cost structures, and revenue streams. The business model canvas describes how an

organization creates and delivers value and is like a blueprint for a strategy that is to

be implemented through organizational structures and processes. More than that,

the value of Osterwalder’s canvas lies in thousands of attempts to describe different

business scenarios in thousands of workshops of business development. However,

Maurya (2012) further developed Osterwalder’s business model canvas with Lean

thinking. He thought that the original canvas was too focused on the phase where

the firm has already succeeded and created his version, called the Lean canvas.

Within his canvas he replaced key partners with problem definition, key activities

with solution description, customer relationships with a list of unfair advantages,
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and key resources with key metrics. Based on the business model canvas, a business

model covers four main areas of the business: customers, the offering, infrastruc-

ture, and financial viability. In this study we reframe these as three key elements:

value creation, revenue stream, and resources.

3.2 Literature Review: Innovation and Transformation

So far we have explored business model literature (finding the common elements to

describe and define it at its simplest), presented SDL principles, and defined the

need to use the change model approach for altering a business model based on the

changing business environment, and for altering customer expectations and com-

petition. Before combining it with SDL principles, we want to take a closer look at

the definition of “innovation,” which can be seen as an essential dimension in the

latest business model thinking.

In 1983 Schumpeter (1983, 1912) already connected innovation to economic

exchange. He defined innovation as the foundation of business improvement and

the success of an organization. He defined five different types of business-related

innovations; the launch of new products, the application of new methods of

production or sales, opening new markets, acquiring new sources of supply, and

new industry structure. All of these definitions reflect changes to the business

model.

Christensen (2010) has dedicated his life to studying the sustainability of

business and how this intimidates unpredictable, disruptive innovations.

Christensen (2010) defined the difference between sustainable and disruptive

innovation very clearly in his book The Innovator’s Dilemma (Christensen 2010).

Christensen focused his study on technological innovations but the same dilemma

can be seen in business model innovations. Christensen’s technology S-curve can

be used to describe business model performance over time and even the same signs

of potentially upcoming disruption are applicable to a business model, as McGrath

(2011) pointed out within her studies.

Govindarajan and Trimble (2010) defined the need for the similar separation of

sustainable and disruptive innovations. Whereas Christensen (2010) approached the

topic from a technology standpoint, Govindarajan and Trimble studied innovation

and improvements from a business perspective. They created a framework, where

the company and its leaders balance the development actions between three differ-

ent elements; preservation, destruction, and creation. Within this framework pres-

ervation activities are described as operational excellence and continuous

improvement; creation is seen as the required innovations for long-term

sustainability; and destruction activities are required to enable the change from

the preserved existing business model and environment to the new model and the

new competitive environment (Table 2).

Based on Christensen’s, and Govindarajan and Trimble’s ideas we selected

optimization (preservation), transformation (sustainable innovation), and

Continuous and Co-creative Business Model Creation 259



distruption (distruptive innovation) as the measurable dimensions of business

model development.

3.3 The Change Model

When a company constantly outperforms its competitors in the same industry, it is

said to have a competitive advantage. The longer it lasts, the stronger it is thought to

be. Porter (1985) defined two types of competitive advantage that a firm can gain:

lower costs and differentiation. Differentiation is based on innovation strategy,

where a firm proposes a unique value based on its offering, business model, or

usability. Superior access to information is pretty rarely a competitive factor

anymore, but the way in which the information is accessed is key for usability.

The rapid increase in the use of mobile devices, the Internet of Things (IoT), the

exponential data explosion, and unlimited scalability for services through cloud

infrastructures with advanced data analytics have given unprecedented business

opportunities for companies all around the world.

Digital disruption is the change that occurs when new digital technologies and

business models affect the value proposition of existing goods and services. Digital

disruption is a reflection of consumers’ behavior. In a service-driven world it is not

the companies but consumers and their behavior that lead the way. The digital age

offers a new platform for liaising with customers, which is accelerating new

innovations and shortening service life cycles. In industrialization, market share

was the most pursued goal, but digitalization has driven customer liaison and

usability to the center of the strategy process. The traditional value chain was

described from resources to the customer but customer-centric thinking and SDL

turn it the other way around. The starting point of the value chain is co-creation with

the customer, continuing through liaison, the offering, and networks to end with the

operant resources like core competences.

In the digitalized age everything is happening fast; the internet is accelerating

the speed of everything. Product, service, and design life cycles are getting shorter.

The same trend applies to business models. Competition is truly global and big

Table 2 The elements of change for business model development

Preservation Destruction Creation

Existing business model Room for transformation Innovation

Operational excellence

optimization lean

efficiency

Measurement (data

driven) minimizing

waste

Non-linear shifts separate strategy

scenarios disciplined

experimentation

Processes continuous

improvement

Transformation cutting

underperforming

business

Diversity disruption based on how an

industry evolves

Accountability

collaboration

Organizational learning

releasing resources

Separate resources separate targets

Source: Expanded from Govindarajan and Trimble (2010)
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resources are not required for challenging dominant players. Christensen (1992)

presented the S-Curve for technology evolution, which we suggest to be applicable

also to business model evolution in a digitalization-driven service-dominant age

(Fig. 2).

When the business model matures, the magnitude of its operational development

slows down, and then new business model innovations challenge traditional busi-

ness. A firm should always test alternative business models in order to maintain its

capacity to answer to competition in the altering business environment.

4 A Framework for the Service-Dominant Business Model’s
Development

In the service-driven business environment, customer value is co-created with the

customer and competitive edge is created progressively through a constantly

improving service experience. The key ingredients for this process are listening

and the very basic human feeling of empathy (the capacity to place oneself in

another’s shoes). The very same principles that drive design thinking reach wider

recognition in a digital age, combining business, design, technology, and data.

Design-driven thinking is expanding from one industry to another, offering the

best tools for understanding customer needs more comprehensively.

The transformation from physical products to digital services is one the key

reasons for rapid disruption. Newcomers who have limited experience of the

existing products might still capture the essence of the customer need that they

are able to fulfill with a simple service. Failures are basically accepted and

prototyping is used for failing fast in order to be able to succeed faster. Concept

design and development are done in parallel; pilot customers use the service from

the early drafts up to the launched versions. The process of trial and error even

continues in production. Using co-creation to create successful services is the new

legacy.

Fig. 2 Business model

evolution. Source:

Transformed from

Christensen’s (1992)

Technology S-Curve

Continuous and Co-creative Business Model Creation 261



As noted above, based on the work of Christensen (2010), and Govindarajan and

Trimble (2010) we selected optimization (preservation), transformation (sustain-

able innovation), and distruption (distrutive innovation) as the stages of business

model development that give perspective on the required and intended change.

Without these perspective development activities may be either a leap too far or for

result in smaller change than anticipated (Table 3).

In the business model development framework, we combined the simplified

elements of the business model in the service-dominant business environment and

dimensioned the development based on the described rationale.

5 Business Model Innovation in the Health Care
Business Case

In our research we used an innovative Finnish health care provider Heltti for testing

the created framework. We used Heltti’s services from 2014 to 2015, gaining a

broad understanding of their offering and business development, but had first

interviewed Heltti’s founder and CEO in order to gain a deep and detailed under-

standing how Heltti had created its unique and competitive business model. In the

interview we utilized the selected business model elements for data analysis.

However, during the research period we ended up adding the change stages from

innovation literature, using the improved framework to analyze the case.

Table 3 The business model development framework

Value offering Revenue stream Resources

Existing Foundation: What

problem do we solve,

what need do we serve?

Proposition: How do we

gain interest?

Segmentation: Who is

our customer, and do we

have the same offering

for all segments?

Encountering: How do

we liaise with the

customer?

Pricing model: What

value does the

customer pay for and

how much do they

pay?

Margin model: How
customer pay for the

value we do provide?

Profitability: What is

the cost structure (per

revenue)?

Sustainability: What is

the resource

reusability and

velocity?

Core competencies:
What are the operant

resources?

Information: Is there
any IPR, customer

(market) related, or

other differentiation?

Processes: R&D,

sales, purchasing,

production,

outsourcing, steering?

Financial: Capital
intensive, flexible,

go-to-market?

Optimization Optimized?

Transformation Developed?

Disruption Changed?
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5.1 The Case Company

Heltti was founded in 2013 by entrepreneurs outside the industry in order to

challenge the traditional reactive and disease-treatment-oriented occupational

health care model with a preventive one, returning customers’ health back to the

center of services. Digital collaboration tools and a customer-care-oriented pricing

model were an essential part of the business idea from the very beginning. Heltti’s

value proposition is in the systematic and co-operative development and manage-

ment of the employees’ health and wellbeing, keeping employees productive at

work. Approximately 65% of health issues are handled using Heltti’s digital

solutions, saving working time and easing collaboration. Heltti also offers an

individual wellbeing program for employees, measuring employees wellbeing

status. Heltti’s revenue model is based on fixed monthly fees and therefore it

strongly encourages a focus on preventive healthcare services. Heltti offers three

different service platforms, which may be supplemented with various additional

services and welfare projects.

Heltti’s resources include in-house competences in primary health care and

health counseling, and coaching in wellbeing. A digital eHealth solution is a

significant vehicle for value creation, which is mainly seen as a co-creative process

between Heltti’s specialists and customers. Heltti service platforms are designed to

facilitate the co-creative sales process, always taking account of the special needs of

the customer corporation. Heltti uses subcontractors for specialist and laboratory

facilities, maintaining the high velocity of its resource utilization.

5.2 The Business’s Development

Heltti’s original differentiation idea was to renew the pricing model of occupational

health care. The traditional pricing model has contradictory interests between the

customer and supplier. The supplier bills the customer for transactions;

appointments with a nurse, doctor, or specialist; laboratory tests; and operations.

Whereas customers (companies) would like to pay for productivity and a reduction

in staff absence. Heltti created a revenue model based on a monthly fee per

employee and targeted its services mainly at professional service providers,

where the intensity of employees’ working hours has a clear and direct relation to

profitability. With this original idea Heltti found a sound business model for

attracting customers.

In the second business model development phase Heltti saw digital collaboration

with its customers’ employees as a key for maintaining profitable business. In the

conventional model employees and service provider lose time by having face-to-

face meetings for every question. Heltti developed an eHealth-platform, that

including phone backed chat and mobile application services. Soon Heltti found

out that 65% of the questions could be handled through digital liaisons. A digital

interface also enabled better use of resources; in the conventional model doctors

often do nurses’ work and specialists do generalists’ work. Digital tools also
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enabled better collaboration for wellbeing services, which is an essential part of the

value proposition. The company sees a significant shake-out in resource use

between occupational health care (35%), medical services (35%), and preventive

wellbeing (30%) compared to the use of conventional service providers where 80%

of resources are used for medical services and 20% for occupational health care.

Digital tools also enable continuous data collection and analysis of wellbeing.

The third phase in Heltti’s business model development was the use of collected

data. Heltti extended the collection platform from its mobile application to more

convenient smart wristbands. The collected data is used for predictive analysis and

preventive health care. Heltti is a forerunner in enriching the medical data with

wellbeing information. Heltti serves about 200 companies in Finland and is con-

stantly collecting data and developing its business model. There still are several

directions in which Heltti can develop its operations: providing service platforms,

operating as a turnkey provider, and operating as a service model licensor to name

just a few.

5.3 Heltti’s Business Model Development Framework

Originally Heltti aimed to change the revenue model in occupational health care to

align the interests of supplier, customer, and the user of services by billing a “club

fee” per employee. The market response proved that the idea was right, but it was

not significant enough to widely challenge the legacy business model by itself.

After the launch of their service Heltti also saw that they had to be able to create

additional services for club members in order to provide added value. This led to

optimization in value creation as additional services were targeted towards preven-

tive health care. Heltti’s extended value proposition was well received, especially

by the professional service customer segment where revenue and therefore profit-

ability are directly driven by the presence of the workforce. This change led to

optimization in resourcing and encountering, which further led to the creation of

digital services for better customer collaboration. This was actually sustainable

innovation and a significant competitive factor. But, just like all digital services,

this was easy to copy and legacy players have been following this idea one by one.

Even more significant was that digital collaboration was seen as sufficient for

two-thirds to four-fifths of customer contacts. This led to a transformation in

physical resourcing, requesting more time from nurses and less from doctors.

This again gained Heltti competitiveness in its cost structure as a developing

challenger, leading to a transformation in value creation. Heltti’s business model

development process, with optional upcoming development paths, is presented in

the created framework below (Table 4).
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6 Discussion and Evaluation of Heltti’s Case

Heltti’s case reveals the natural business development path of the modern start-up

in a digitized world. The case is also a good example of a company that challenges

the traditional and stable business environment with a service-dominant, customer-

centric business model. We can see that the business model development was done

iteratively, with the company learning from every step. Heltti originally only

focused on preventive healthcare, paving change with the new revenue model.

Digital interaction was required for continuous collaboration, which also changed

the resourcing of the customer interface and sharpened the value proposition.

This case analysis details three important aspects that reveal how SDL and

digitalization are changing business model thinking. The first aspect is that business

model development is a process rather than a series of separate transactions carried

out by a specific function. The second related aspect is that business model

development has to be iterative, systematic, and measurable. The third aspect is

how the required changes are defined: how big a leap is required and which

Table 4 Heltti’s business model development framework

Value offering Revenue stream Resources

Existing Occupational

health care.

– Regulatory

requirement

– Extended health

care services

Nationally

specified

minimum

requirements for

offering.

The company is a

customer.

HR is usually a

decision maker.

Transaction-based

pricing.

Resource-

utilization-based

cost structure.

Low velocity and

poor utilization of

resources.

The value provider

and the customer

have contradictory

interests.

Nurse, general practitioner,

specialist doctor, laboratory,

infrastructure (processes,

physical and digital).

The process from nurse to

general practitioner and again

to specialist doctor if required.

Optimization Preventive health

care activities.

Service focus on

nurse liaison.

A direct digital liaison to a

health care professional.

Transformation The decision is

made by the

business.

Lower

absenteeism,

lower cost, better

employer

experience.

The pricing model is

based on monthly

fee per person.

Interests in the value

chain are aligned.

The remote diagnosis and

treatment of patients leads to

the better utilization of

resources.

Disruption Uber of

occupational

health care.

A resource

integrator.

A digital platform.

Value found in the customer

experience and optimized

resource utilization.
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components of the business model it affects. In the study we learned how continu-

ous and iterative business model development sharpens a firm’s offering and

increases its competitiveness. Co-creational collaboration with the customer

makes sure that the value creation and revenue model are continuously tested and

that the required resources are put to good use.

The created framework describes the steps taken by the case organization well,

and even reveals options for further development. Obviously one case is not enough

to prove this type of business model development is suitable or perfect for all

industries but this work was done to guide business model development activities

with a practical and systematic framework and to provide novel contributions for

external practitioners and researchers.

7 Conclusion

In this article we created a business model development framework for continuous

business development in a service-dominant business environment. Business model

literature was reviewed and reflected through the SDL perspective, taking account

of the continuous change in the market, and synthesis was presented as a frame-

work. The outcome was finally tested with a real business case in the health care

industry. In this study we offer a broadened view of the definition of a “business

model” by including some of the latest SDL studies and change theories. Moreover,

we connected these together in order to be able to explore co-creative business

model development in the midst of continuously evolving and digitalization-driven

change in the business environment.

The case study was conducted in the health care professional service environ-

ment between 2014 and 2016. The goal was to test the created framework for

understanding the required changes in the case company’s business model thor-

oughly. In this study we also learned the importance of change perspectives when

studying the change models, and therefore we expanded the literature review to also

cover some innovation theories. The case proved that the framework reflects the

development path of an iterative business model development process well and

ensures that all the required aspects are considered when continuous and

co-creative business development is executed. The evolution of Heltti’s business

model development in every cycle followed the elements and stages of the frame-

work well. It also provided a good structure for communicating about business

models internally and externally.

In summary, we believe that the results of this study could help numerous

organizations to understand the need for structured and continuous business

model development to be an essential part of sustainable business development.

Growth with the wrong business design destroys value and a stationary business

model opens the door for new competition and thus weakens the firm’s position in

the market. We proved the usefulness of these frameworks (at least for the case

organization) with our empirical results. Our aim is to get deeper into the details of

this in our upcoming studies. We encourage other researchers and practitioners to
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apply the same frameworks and constructions in other companies in order gain

more scientific evidence. This would fulfill the requirements of a semi-strong

market test if the constructs were widely adopted. In addition, the case company

has profitably increased sales revenue and employee headcount during the research

period, which also indicates that the chosen initiative has been successful.
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e-Health and Co-production: Critical
Drivers for Chronic Diseases Management

Gabriele Palozzi, Daniele Binci, and Andrea Appolloni

Abstract

A progressively ageing population makes the healthcare management of chronic

diseases (e.g. heart failure (HF), diabetes, geriatric psychosis) an extremely

relevant matter for worldwide national health systems, as chronicity persists

for a long time and generally cannot be permanently cured. In order to ensure the

economic and social sustainability of treating such diseases, new healthcare

business models, based on innovative tools and patients’ participation, should

be considered. The adoption of new technologies and the active involvement of

patients in the therapeutic pathway might represent fundamental drivers in

healthcare delivery innovation. Accordingly, empirical evidence about Chronic

Diseases Management, based on new technologies, such as remote monitoring

(RM) systems, shows how patients are enabled to actively take part in the

follow-up process. This “co-production” approach to the service has shown a

reduction in health organizations’ workload for the same level of outcome

(e.g. hospitalization rate reduction), suggesting new opportunities in the design

of healthcare delivery systems. Moreover, within this evidence, end-users’

(patients and their caregivers) collaboration, i.e. more skilled and

ICT-adoption oriented, represents strong support to the medical profession, as

well as to patients’ satisfaction and loyalty. Drawing from these premises, this

work aims at summarizing Italian empirical evidence highlighted through the

case study method) of co-production and telemedicine joint implementation.

Specifically, through such evidence, we aim to describe how e-Health and

co-production could prove to be crucial organizational drivers in Chronic

G. Palozzi (*) • D. Binci • A. Appolloni

Department of Management and Law, University Tor Vergata, Rome, Via Columbia, 2, 00133

Rome, Italy

e-mail: palozzi@economia.uniroma2.it; binci.daniele@gmail.com;

appolloni@economia.uniroma2.it

# Springer International Publishing AG 2017

M.A. Pfannstiel, C. Rasche (eds.), Service Business Model Innovation in
Healthcare and Hospital Management, DOI 10.1007/978-3-319-46412-1_15

269

mailto:palozzi@economia.uniroma2.it
mailto:binci.daniele@gmail.com
mailto:appolloni@�economia.�uniroma2.�it


Diseases Management, both in cost reduction and in service (outcome)

innovation.

1 Introduction

The dynamic environment of the healthcare sector is characterized by pressure on

cost reduction, new approaches towards patients and drastic technological changes.

In this scenario, in which economic crises, digitalization and new legislations are

fundamental drivers, the healthcare sector should consider the adoption of innova-

tive services in order to manage patients’ diseases. Among others, chronic diseases

(such as cardiovascular diseases, cancer, diabetes, respiratory failure) are crucial

matters for healthcare services because they represent one of the first causes of

disability, mortality and morbidity (World Health Organization 2013). These

pathologies are defined as “non-communicable diseases” due to permanency,

non-reversible alterations and the tendency to develop some degree of disability

(World Health Organization 2013). Their importance has been highlighted also by

the “Patto per la Salute 2014–16” (Pact for Health 2014–16), in which the Italian

Health System promotes a multi professional and interdisciplinary model for the

care of chronicity which is featured by:

– progressive deterioration;

– requests for high integration between health and social services;

– a need for the design and development of integrated facilities within the health

district.

Primary prevention, early diagnosis, appropriate therapy and also patient educa-

tion and empowerment become important in the life-cycle of those pathologies

(both in economic terms for the health system, and quality life for the patients), in

which the constant rise of complex medical devices combined with awareness of

individuals will change the traditional norm of understanding and design of

healthcare.

An effective “integrated management” of such chronicity, that is fundamental to

precede patients’ needs and to actively prevent complications, requires a cultural

change based on the exploitation both of digitalization (such as telemedicine), and

its impact on the innovative relationships between patients and healthcare

organizations. Telemedicine, such as RM technologies, is particularly oriented to

sustain such transformation, by enabling new relationships between patients and the

healthcare structure, such as in the co-production perspectives, in which the patient

overcomes the status of a “consumer” by becoming an active user of the health

service.

In order to implement healthcare service innovation on chronic diseases,

individuals should be more educated, “technologically” oriented and informed

about their genetic profile, the disease they might have and the best available
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cares; consequently, patients can provide their personal data by themselves, so that

physicians can use these ones in electronic health information standard form.

Accordingly, by adopting an empirical pilot case study, our study aims at

describing the service innovation in chronicity management enabled by e-Health

and co-production.

In particular, our study, as detailed later, is focused on the HF chronic disease, by

considering a specific type of HF patient, defined as non-implanted (i.e. s/he has

never undergone an implant of a cardiac device—such as a pacemaker, cardioverter

defibrillator, loop recorder—as s/he has no other acute arrhythmia morbidity), who

would be able to “co-produce” their health conditions by an innovative interaction

model with the telemedicine systems.

This chapter, after the introduction related to the above-mentioned issues,

follows this outline:

The second section addresses the issues of HF as a chronic disease; it will be

analysed from social, economic and managerial perspectives. The third section

provides insights into co-production and RM in order to better understand the type

of innovation factors analysed and presented as service innovation drivers in

chronicity management. The fourth section explains how these two critical

ingredients are empirically exploited for remote HF management in the innovative

experience of the Policlinico Casilino hospital in Rome (Policlinico Casilino); this

section also provides an empirical description of the improvement of the HF

patient’s follow-up (“AS IS”) towards the integrated tele-management healthcare

pathway (“TO BE”) that involves the patient’s active participation.

In the last section, by also highlighting the findings, we give the conclusion and

provide the strengths and limitations of the innovative service analysed.

2 The Relevance of Heart Failure as a Chronic Disease

Heart Failure is a specific chronic disease that represents one of the diseases with

the worst impact on survival, quality of life and independence of patients, and then

also on resource consumption. It occurs when the heart is unable to pump suffi-

ciently to maintain blood flow to meet the body’s needs (Di Lenarda et al. 2010).

Signs and symptoms commonly include shortness of breath, excessive tiredness,

and leg swelling.

Common causes of HF are concerned with coronary artery disease, including a

previous myocardial infarction (heart attack), high blood pressure, valvular heart

disease, and various cardiomyopathies.

This pathology can occur at whatever age; its symptoms are not clinically

evident—in the initial phase patients are almost asymptomatic, but HF’s constant

evolution and the appearance of symptoms, bring patients first to have a cardiology

test and then to obtain emergency room (ER) hospitalization.

Naturally the ageing population and the prognosis improvements are responsible

for the epidemic incidence and prevalence rate of HF.
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HF is a very serious syndrome with a well-defined evolution: the mortality rate is

equal to 50% at 5 years and increases to 80% at 10 years; this is due to HF

development in the presence of other pathologies such as ischemic heart disease,

hypertension and diabetes. In Europe there are more than 15 mln HF patients, with

an impact of between 2 and 3% of people, reaching 20% of people over 80 years

old. Pharmacological and non-pharmacological therapy has reduced the overall

mortality related to HF, but it still remains one of the main causes of death and

hospitalization for people (Epstein et al. 2013).

The presence of chronic multi-pathologies, multiple risk factors, different drug

therapies and a reduced pharmacological compliance, are clear features of HF

patients all of which contribute to the design of a more complex medical case for

older people (Rengo et al. 2004). In Italy more than 500 people are hospitalized due

to HF every day; these data have increased by about 40% in the last 5 years; about

one in three of these patients die within 12 months (Italian Board of Health 2013).

Problems attributed to HF have an economic relevance for the worldwide

National Health Systems (for example, in the US HF is responsible for 1.5% of

the yearly health expenditure, in France of 1.9%, in the Netherlands 1.0%

(McMurray et al. 1998), especially in Italy where HF is considered to be the most

expensive cardiac disease, responsible for 1.4% of the yearly national expenditure.

Because HF is associated with high levels of mortality and morbidity, with a 75%

incidence of patients over 65 years old, these conditions bring long hospitalization

periods, as well as high risks of relapse after treatment caused by early readmission

to hospital after discharge (Riley and Cowie 2009). Due to HF, in fact, about 25%

of patients discharged are readmitted within 30 days (Dharmarajan et al. 2013).

This percentage rises to 46% within 6 months (Hasan and Paul 2011).

As already stated, for chronic HF patients, the prognosis has significantly

improved in the last 20 years, given the progress in pharmacological and

non-pharmacological therapies. Despite these advances in treatment, HF patients

remain at high risk rate of mortality and re-hospitalizations, especially in the early

period after hospital discharge. The EuroHeart Failure survey found that within

12 weeks of discharge 24% of patients had been readmitted and 13.5% of patients

died between admission and their 12-week follow-up (Cleland et al. 2003). In a

more recent survey, the ESC-HF Pilot, the all-cause mortality rate at 1 year was

17.4% in acute HF and 7.2% in chronic stable HF, and 1-year hospitalization rates

were 43.9% and 31.9%, respectively, in hospitalized acute and chronic HF patients

(Maggioni et al. 2010). Moreover, costs related to HF account for 1–2% of all

healthcare expenditure, mainly the result of recurrent hospital admissions. The

acute in-hospital care is responsible for up to 70% of the annual cost of HF in

developed countries (Lee et al. 2004). Prevention of decompensation and

HF-related hospitalizations is important not only for the patient but also to reduce

healthcare costs.

It is probable that more than half the hospitalizations can be considered as low

risk; thus, as advocated by the TEMISTOCLE study (Fabbri et al. 2002), they can

be considered avoidable through an alternative and appropriate management of

patients.

272 G. Palozzi et al.



Accordingly, HF can be considered an example of complexity; concerning the

refund rate for HF diagnosis, the Diagnosis Related Group (DRG) number

127, (Italian Board of Health 2011):

– is in first place for frequency of repeated hospitalization both for absolute value

and for more than three times per year;

– obtains the higher complexity index (APPRO) in comparison with any other

DRG;

– is the first cause of difficult discharge from hospital; this means that more than

other DRGs, HF management requests a mean duration of bed occupancy higher

than the threshold expected a priori.

Effectively, DRG 127 is, in Italy, the main cause of hospitalization after natural

childbirth (Italian Board of Health 2015).

Regarding the Lazio Region (the region in which the pilot case study presented

in this work is implemented), a predictor study (Mureddu et al. 2012) has estimated

that the prevalence of manifested HF is about 6.7% of people. This is enough to

consider HF as a socio-economically relevant problem; its treatment is aimed not

only at increasing the survival rate, but also at improving patients’ quality of

lifestyle, their autonomy and the resource consumption. This is possible only

through a new conceptualization of the healthcare approaches and services based

on opportunity related to digitalization as well as patients’ centrality.

The intrinsic features of this syndrome (with alternation of stationary and severe

phases) brings the need for a design of a healthcare model for HF management that

takes into account the different states of pathology development. Accordingly, the

New York Heart Association (NYHA) defines four HF states:

A) patient at risk of HF, but without clinical evidence;

B) patient with cardiopathy, but without HF symptoms;

C) patient with HF symptoms and evident cardiopathy;

D) patient with severe HF who needs adequate and continuous care.

However, a plan for efficient HF management should:

1. early locate those patients with high risk of developing HF (A & B groups), to

avoid and/or delay the development of the disease;

2. immediately include HF patient (C & D groups) in a specific therapy pathway

aimed at the prevention of severe HF relapse.

This approach should drastically reduce repeated hospitalizations and patients’

mortality, also reducing healthcare costs; hence it should enhance the appropriate-

ness of the carers’ and patients’ quality of life.

Accordingly, co-production and telemedicine can be crucial drivers aimed at

increasing the total value created in healthcare delivery for HF management,

especially in relation to the above HF states.
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3 Telemedicine and Co-production in Heart Failure

Telemedicine, defined as “a new healthcare delivery process, based on innovative

technologies, provided when patient and professional are not physically in the same

place”, is a new way to take over the management of chronic patients, that allows

guaranteed continuity of healthcare in far away territories and a better integration

between hospital and district/patient” (Italian Board of Health, “Telemedicina –

Linee di indirizzo nazionali” 2014, p. 10), can be useful to manage the reduction of

HF percentages of readmissions. It can also contribute to a better service provision

by allowing:

– equity in access to care;

– high quality services;

– improvement in efficacy, effectiveness and appropriateness of care;

– expenditure containment.

The Pact of Digital Health in Italy has proposed the Information System stream-

line project, which has allocated a specific issue to the telemedicine, recognising it

as having a specific role in these areas:

– Prevention: by monitoring of vital signs;

– Diagnosis: by moving healthcare information from one place to another;

– Care: by services aimed at triage and therapeutic choice with regard to each

specific patient;

– Rehabilitation: by home services provided by nurses in real time from an

“e-Health” Centre.

As we describe in the following section, a specific tool of telemedicine is RM,

particularly important as it enables HF patients’ care, participation and adherence

improvement.

3.1 Remote Monitoring Technologies: A Specific Tool
for Co-production

RM goal is to detect early signs of HF decompensation, providing an opportunity

for intervention before the patient requires hospitalization. It is related to the

detection of some indicators of deterioration (blood pressure, weight, arrhythmia,

etc.) and allows medical staff to understand patients’ condition before their health

level necessitates a new hospitalization. These circumstances can be a great advan-

tage in managing HF both in terms of cost-effectiveness for the NHS and health

quality levels for patients. Moreover, RM enables patients to actively participate

and then co-produce the HF service.

Co-production, drawing from open innovation framework (Chesbrough 2006;

Bogers and West 2012), is based on the idea of challenging the passive patient
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approach by creating the expectation of equivalently active roles between clients

(patients) and providers (healthcare infrastructure and staff) in the delivery of the

service that clients will use (Cepiku and Giordano 2014; Osborne et al. 2016)

(Fig. 1). Co-production is, in fact, a collaborative development between two or

more stakeholders that involves knowledge inflows and outflows between comple-

mentary partners. Particularly, it is based on the establishment of partnerships

between healthcare professionals and patients by overcoming the assumption that

users are passive recipients of healthcare and recognises their contribution in the

delivery of a service (Cahn 2000), as the relationship between clinicians and

patients becomes “a meeting of two experts, where clinician has knowledge of

diagnosis, treatment options and preferences, aetiology and prognosis and the client

knows about the experience of illness, social circumstances, and attitudes to risks,

values and personal preferences” (Realpe and Wallace 2010, p. 3). Customers that

play an active role beyond the “traditional feedback approach”, have the opportu-

nity to suggest, or even develop their own services or content and collaborate with

users outside the exploration of new knowledge and ideas (von Hippel 2005).

Several telemonitoring, and therefore co-production, strategies have been pro-

posed, using regularly scheduled structured telephone interviews or more sophisti-

cated systems, such as electronic transfer of physiological data with remote access

control via external, wearable or implantable devices or implantable hemodynamic

monitors. They have been assessed in retrospective and prospective clinical studies

and meta-analysis with conflicting results (Sousa et al. 2014) due to the rate of

adherence by patients to collaboration with their responsible hospital. Other studies

have evaluated the ability of individual or combined device diagnostic data to

identify patients at risk of HF decompensation and to facilitate early clinical

intervention and potentially avoid hospitalization and reduce healthcare costs

Fig. 1 A co-production framework in the healthcare service. Source: Own elaboration (2016)
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(Conraads et al. 2011; Hindricks et al. 2014). In a recent multiple systematic review

about the effectiveness of home telemonitoring interventions for HF patient risk,

reductions in mortality and all-cause hospitalizations appear to be greater in

patients who had been recently discharged (�28 days) from acute HF and that

had been monitored through some non-invasive telemonitoring technologies; it

seems that automated device-based telemonitoring and mobile telemonitoring

were effective in reducing the risk of all-cause mortality and HF-related

hospitalizations (Kitsiou et al. 2015). Another recent meta-analysis of relevant

systematic reviews focuses on the comparative effectiveness of five telemedicine

interventions in improving HF patient outcomes; telemonitoring as well as

structured telephone support interventions were both found to be significantly better

than the usual care both in reducing deaths and HF-related hospitalizations. Tele-

medicine interventions that involved the use of electrocardiographic (ECG) data

transmission were also significantly more effective in reducing hospitalizations due

to HF when compared with the usual care (Kotb et al. 2015).

Actually research is focused on the identification of the target population

(we can also call it the “co-producer” population) most likely to respond to RM

and to identify which parameters should be monitored, how could these parameters

are monitored more efficiently and how the data obtained from monitoring should

be managed by healthcare professionals.

3.2 Remote Monitoring Technologies for Implanted
and Non-implanted Patients

RM, as defined by the Heart Rhythm Society, refers to “the automated transmission

of data based on pre-alert related to device functionality, clinical events and clinical

condition of patients” (Slotwiner et al. 2015, p. 7). This provides the possibility of

rapid detection of arrhythmia events and health degeneration. All information

obtained during an in-office device check-up can be obtained remotely by different

kinds of sensor. In the RM process related to HF patients, two different kinds of

patient are present, depending on their health and arrhythmia conditions: the

implanted and the not implanted patients. Before describing in more depth the

non-implanted case, which is the core of this chapter, it is worth describing the

implanted case, because of the similarity of both clinical conditions and in turn their

process management; it is important to consider the implanted patients’ case as it

can inspire, as a model, the non-implanted ones.

Implanted patients are those who have undergone the implant of an implantable

cardiac device (a subcutaneous implantable sensor, such as a pacemaker, implant-

able cardioverter defibrillator (ICD), or loop recorder). RM has been prevalently

used for this kind of patient, where devices are remotely interrogated by allowing a

100% compliance rate from patients. For HF implanted patients, in effect, the

device automatically communicates the data to the responsible hospital and the

patient has just to be present in front of the transmitter during transmission (often
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scheduled during the night), and when HF patients who have been implanted are

discharged from hospital, they receive a simple explanation for the operation of

their ICD; from that moment on, the remote controlled device is able to communi-

cate easily with the web-platform of the hospital through a wireless transmitter

connected to the telephone line; as shown in Fig. 2. The information detected

arrives at the hospital as a common e-mail or through a cloud computing system,

and this represents the starting point for the investigation of the patient’s health

condition. In case of need, patients are called to arrange an office visit or for further

clinical checks. In this way the health state of patients is monitored at all times; this

system allows the prediction and prevention of an HF relapse and the consequent

readmission to hospital.

Despite the interest of the present work being related to non-implanted patients,

it is worthwhile briefly citing the strengthened literature about the economic impact

of RM on the management of a different but very similar population of patients in

terms of health needs and communication possibilities (the implanted). This litera-

ture also supports the positive economic and managerial impacts of RM applied to

HF patients, and can be considered relevant for the aim of the present work where it

gives attention to the cost analysis and cost effectiveness of telemedicine employ-

ment in the arrhythmia field.

Regarding the use of RM in managing cardiac diseases and cardiac home cures,

a number of studies were found that show its convenience in terms of cost savings

for the same health outcome (Table 1).

3.3 Heart Failure Remote Management Studies
for Non-implanted Patients

Patients who do not need implants are mainly cured by drugs therapies and periodi-

cal check-ups (non-implanted patients); they must instead actively detect their

clinical parameters (with a specific tool-kit for the measurement of biomedical

parameters such as ECG, weight, blood pressure, etc.) and then communicate them

to the hospital. In this case patients are more autonomous (in terms of awareness

Fig. 2 Operation of an RM ICD. Source: Adapted from Slotwiner et al. (2015)
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Table 1 Studies about RM for implanted patients

Authors Year Study type Endpoints

Impact of RM

Findings Stat value

Burri et al. 2011 SLR RM impact on

follow-ups

RM reduces

costs, improves

patients’ care

and the

efficiency of the

management of

the healthcare

system.

–

Calò et al. 2013 Prospective

randomized

Assess current

direct costs of

1-year ICD

follow-up based

on RM compared

with conventional

one

RM significantly

reduced:

The time spent

by hospital staff.

The costs for the

hospital and pt.

P¼ .03

P¼ .01

P¼ .0001

Fauchier

et al.

2005 Non-

randomized.

Database

analysis

Calculation of

expected costs of

RM-related to

ICD follow-up

RM reduces

medical and

transportation

costs compared

with standard

ICD follow-up.

–

Guedon

Moreao

et al.—

ECOST
Economic
aspect

2012 Randomized,

prospective,

multicentre

Economic

impact of RM in

ICD pts

RM reduced

mean

non-hospital

costs per pt

per year.

RM did not

significantly

reduce the

hospital costs per

pt per year.

P< .04

P¼ .46

P< .005

P< .05

Kimmelstiel

et al.

2004 Randomized HF disease

management

RM reduces the

day

hospitalization in

HF management.

P< .001

Landolina

et al.—

EVOLVO
Economic
aspect

2012 Randomized

prospective,

multicentre

Economic

impact of RM in

ICD pts with HF

No significant

annual cost

savings for the

healthcare

system.

Significant

reduction of the

annual cost for

the pts and

gained QALYsa

in the RM arm.

P¼ .8

P< .01

(continued)
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both of their health condition and the severity of symptoms), and therefore more

empowered (since they have to measure their vital signs themselves); this makes the

patient a crucial factor in exploiting the potential of telemedicine for the prediction

of their clinical condition.

Regarding this type of patient, it is important to focus on the RM of “co-

production” literature related to their improvement in terms of increasing life

expectancy and reducing the need for hospitalization (both the length of stay in

hospital and the rate within 12 months), and related to patients’ quality of life.

Most studies are concerned with home telemonitoring of HF patients’ hospital

readmission rates, ER visits and length of stay, or both. We highlight the findings of

randomized controlled trials (RCTs) and non-randomized studies that are

summarized in Table 2.

Also in these studies a cost saving was reported due to the disease e-Health

management programme; in particular these savings were realized through

Table 1 (continued)

Authors Year Study type Endpoints

Impact of RM

Findings Stat value

Palozzi et al. 2014 Observational,

prospective

randomized

Cost analysis of

direct costs of

1-year ICD

follow-up based

on RM compared

with standard

arms

RM significantly

reduced:

The time spent

by hospital staff.

The costs for the

hospital and pt.

P¼ .03

P¼ .01

P¼ .0001

Raatikainen

et al.

2008 Observational

study

Assess whether

RM offers a safe,

practical, and

cost-effective

alternative to the

in-office follow-

up of pts with

ICD

RM reduces

costs compared

with standard

ICD follow-up

(saving of 524€
per pt per year,

41% of the cost

of standard

follow-up).

P< .001

P< .001

Tokohala

et al.

2013 Randomized Cost

effectiveness of

RM in HF pts

RM has the

highest

percentage of

cost-

effectiveness in

the post-

discharge period

of HF pts in

comparison with

all the

alternatives.

73% with
£20,000/
QALY

Source: Own elaboration (2016)
aThe Quality Adjusted Life Year is a measure of disease burden; it includes both the quantity and

the quality of life lived. One QALY is equal to 1 year lived in good health
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significant reduction in hospital readmissions and ER visits. Accordingly, Hebert

et al. (2008) show that the costs of the disease management programme are offset

by significantly less hospital costs.

The following research deserves to be highlighted and understood very well,

because it is particularly suitable for the aim of our empirical research. Black

et al. (2014), in the multi-centre randomized “BEAT-HF” study, conducted in

California on 1437 HF patients, compared the clinical outcome of those patients

that had received both intensive post-discharge education on telephone coaching and

instruction on the telemonitoring equipment, with patients of a control group,

monitored just by in-office visits. Patients enrolled in the intervention telemonitoring

group were equipped with a transmitter, a weight scale, a blood pressure indicator

and a heart rate monitor. BEAT-HF study investigators did not observe any signifi-

cant effect provided by the telemonitoring on the 30 and 180 day readmission rate, or

on mortality. However, patients with better adherence to monitoring (>50% of days

monitored) had a significantly lower rate of hospital readmission at 180 days

(P< 0.0001). And mortality at 180 days was significantly lower among HF patients

who completed more telephone calls with the nurses (>50% of calls completed) and

monitored their risk factors and symptoms more diligently.

This study confirms that the patient’s adherence to the tele-management protocol

is the determiner of success or failure of that kind of intervention. Accordingly, the

study proposed in the following section aims at highlighting how it is possible to

improve a patient’s compliance through an improved process.

4 Telemedicine and Co-production for Non-implanted
Patients: An Empirical Pilot Case Study

The results of the above mentioned literature review are coherent with NHS

objectives, to decrease the cost of chronicity management as well as improve the

assistance level and patients’ health status. By increasing the active participation

level as well as compliance with and adherence to participation on their treatment

pathway provided by tele-management, patients enhance their health status, and

lower their mortality and readmission rate.

However, despite much evidence on remote and tele-management of HF

patients, to the best of our knowledge there is missing of empirical evidences

about analysis of the follow-up pathway through a managerial perspective, oriented

to the healthcare delivery process; none of the literature considers the patient as an

important input of the HF healthcare process. A “co-producer” is a useful

“resource” for the healthcare service sustainability, and that deserves to be the

core of a framework in chronicity management based on the co-production frame-

work (Fig. 3).

It is good that the active participation of patients means having an important

support for the early recognition of HF and cardiac & arrhythmia symptoms. Such

co-production can be implemented by compliance with the guidelines by patients.

Given that, it is extremely important to locate those patients (based on their own
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personal and clinical features) able to collaborate in the HF tele-management

pathway; but it is just as important to implement a “co-production system” that

should be easy and appropriate for the “co-production individuals”.

4.1 The Overview of the Pilot Case Study Design

The Policlinico Casilino hospital in Rome has designed a new post-discharge

process for HF non-implanted patients’ follow-up (included in the broad “HF

Project: Optimal therapy pathway” that was licensed in December 2013 by the

Lazio Region Health System and began in September 2014) in which the combina-

tion of “co-production” and “e-Health” brings better chronicity management and a

net cost saving in term of waste of resources.

The aim of the project is the introduction of a healthcare delivery process

finalized to improve the patient’s quality of life and consequently to lower the

costs of the NHS. In order to describe and understand this process innovation, we

adopted the case study method, a useful technique for “empirical inquiry that

investigates a contemporary phenomenon within its real-life context especially

when the boundaries between phenomenon and context are not clearly evident”

(Yin 2014, p. 16). In order to reach information-rich key informants and critical

cases we used the snowballing technique (Patton 2002), by interviewing well-

situated and competent people composed of the staff of the Cardiology Department

of the Policlinico Casilino. Moreover, in order to increase our understanding related

to the HF process and understand the operational flowcharts, we also collected a

huge quantity of information through empirical observation and internal documents

as well as technical report analyses. By using Patton’s (2002) sampling categories

Fig. 3 Co-production for non-implanted patients. Source: Own elaboration (2016)
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the pilot project analysed can be considered as Extreme Case Sampling: “this is

information rich case because it is unusual or special in some way” (Patton 2002,

p. 231). Our intention is to describe if results obtained, drawn from a sample of

50 patients (such a sample has been selected between the NYHA categories B and

C), can be considered effective and, therefore, useful as a reference for this type of

service. In the following section we explain our findings by analysing the AS IS and

TO BE versions of the process.

4.2 The “AS IS” Pathway for Heart Failure Patients

Regarding the problems mentioned above in Sect. 2, nowadays a patient with an

acute HF, after being discharged from hospital, begins an irregular pathway inside

their geographic district; during the post-discharge period, the HF patient’s health

condition will tend to worsen. With the exception of the periodic in-office visits,

without any other contact with a responsible physician of a defined organization,

this patient will be destined to return to hospital again due to HF prognosis,

accessing through the ER. His expectation is another long hospitalization.

This can be a general problem for the Italian NHS, especially in the case of

resistance by health organizations to innovate in managing the chronicity problems,

which triggers the low economic sustainability of HF management.

Without any certain and reliable information exchange between patients and the

HF department responsible, it is impossible to predict a patient’s health changes; if

a patient feels ill, s/he can only contact a trusted doctor or a trusted clinic or can go

to a First Aid centre However, very often, when a patient experiences symptoms it

is too late to prevent the new hospitalization. Furthermore, given that patients go to

the hospital due to shortness of breath or renal failure, very often they are

hospitalized into an inappropriate department, such as Nephrology or Internal

Medicine (Fig. 4).

4.3 Heart Failure Patients: A New Healthcare Service

Compared to the AS IS model of non-implanted HF patients’ management (Fig. 4),

the Policlinico Casilino, (an Italian public access hospital in which, under the

direction of Prof. Leonardo Calò, the Cardiology Department has provided

telecardiology services since 2007; this hospital in Italy assumes a considerable

importance in the arrhythmia field both for the number of researches implemented

by its members and for the number of patients treated) is developing an innovative

project for the management of both the clinical information and then the operational

processes owned by its staff. It was from the Implantable Cardioverter Defibrillator

field that the telemedicine expertise of Policlinico Casilino arose (it is the top

hospital in the Lazio Region for the number of Cardioverter Defibrillator implants;

this means that more than 1% of implants in Italy are provided there); its manage-

ment decided that the implanting cardiologist must also perform follow-ups of
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implanted patients. A model was devised in which specialist technicians and

physicians who dedicated every day to patients with an implantable device, were

involved both in-office visits and in RM activities.

A specific training was designed for technicians, nurses (technical, clinical) and

electrophysiology cardiologists (with clinical competences in HF) for the RM

management that involves a different modality of work for HF patients. In the

last 10 years this hospital has invested a lot of resources both in human capital and

equipment (these efforts were introduced in 2015 in the Telemedicine HUB

“eHealth Center”, through which more than 1100 patients are actually monitored)

to change the management of some arrhythmias and cardiac pathologies, in order to

decrease the workload borne by staff and the whole organization in treating some

kinds of diseases that need to be continually monitored.

In recent years, Policlinico Casilino has obtained important results but they

deserve to be assessed by an “ongoing” follow-up. For these reasons, the challenge

in which the Hospital is actually involved is to apply the remote management

approach of HF patients’ post-discharge period to a group of non-implanted HF

patients. This is aimed at jointly demonstrating a reduction in relapse of pathology,

a reduction in hospital bed occupancy and a reduction in the re-hospitalization rate,

with a general reduction of cost for healthcare delivery; certainly these outcomes

would bring improvement to a patient’s quality of life.

As seen from the literature, the success of a tele-management approach in HF

follow-up depends on the degree of patient participation. Thus, it is necessary to

make the use of RM equipment managed by patients easy; in order to increase

Fig. 4 Non-implanted patients: the AS IS process. Source: Own elaboration (2016)
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compliance with a patient’s “self follow-up”, the diagnostic sensors employed must

be few, simple and as automated as possible.

The Cardiology Department of Policlinico Casilino, after many years’ experi-

ence on cardiac markers and patterns (Calò et al. 2016), has developed a model of

follow-up for the early detection of HF symptoms built on the knowledge of just a

few data typologies from patients. As shown by Chaudhry et al. (2007), weight

change and fluid accumulation (body impedance) in addition to the usual electro-

cardiogram (ECG) stream, are extraordinary indicators that forecast acute HF

symptoms and then future hospitalizations. Making available just a few sensors in

patients’ arms means giving them the appropriate and necessary equipment that

they are able to use efficiently. In the vision of the Cardiology Department of

Policlinico Casilino “simple is better”, in particular because a simple follow-up

model means achieving a higher adherence and participation from patients.

4.4 The Implementation of the Service Innovation: The “TO BE”
Model Process

Our target aims at empirically describing and analysing how Policlinico Casilino

has redesigned the management of chronic disease. To do that, this study (that is a

prospective, randomized, parallel group, controlled trial that will be divided into

these different phases: 1-screening, 2-enrolment, 3-randomization, 4-follow-up

period) considers a typology of patients that use RM equipment to participate in

their follow-up. Regarding issues such as data collection, analysis and reporting, the

hospital received approval from the hospital Ethics Committee and every patient

has given a written informed consent. All subjects meeting the inclusion and none

of the exclusion criteria are enrolled. During the enrolment, baseline data are

collected in paper Case Report Forms (data include demographics, medical history,

estimation of New York Heart Association (NYHA) functional class, vital signs,

left ventricular ejection fraction, drug therapy, quality of life (QoL) assessment

with Minnesota Living With Heart Failure Questionnaire (MLWHFQ) (Rector

et al. 1987), and depression assessment with Patient Health Questionnaire

(PHQ-9) (Kroenke et al. 2001)).

Subjects assigned to the RM population receive a telemedical system for ECG,

and weight measurements in addition to in-person clinical visits every 3 months.

The telemedical system is based on a wireless Bluetooth system with a personal

digital assistant (PDA) connected to a mobile network transmitter. Just two mea-

suring devices are integrated into the system, one to collect electrocardiogram

(ECG) measurements, and one to collect body weight with impedance indicator.

Each device is equipped with a Bluetooth chip and connected to the PDA. Patients

were instructed to submit daily measurements (automatic transmissions) body

weight, and ECG by using the PDA. The PDA uses the mobile phone network to

transmit all data in an encrypted manner to a central server where the measurements

are organized and sent to the local server where the information is decrypted and

uploaded in a secure website, which can be accessed by the trained health personnel
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dedicated to RM. Each patient is assigned to one reference nurse and a physician.

The hospital organization RM model complied with the “nurse-filtered” model in

which a trained technician or a nurse is responsible for patient training, remote

controls, and phone contacts, for administrative activities and document filing or

archiving. Dedicated RM personnel have access to the device information by

logging onto a password-protected and encrypted specific website and they submit

RM reports to a responsible physician in case of uncertain data interpretation or if

suspected clinical data were received.

The responsible physician is then asked to make the appropriate decision, based

on the interpretation of the submitted report: unscheduled follow-up visit, phone

contact, wait and see, etc. A member of the telemedical staff contacts the patient or

the patient’s care-giver or caring physician to inform them about any events,

interventions, important findings from the measurement transmissions and to com-

municate the necessity for changes to the patient’s therapy or unscheduled follow-

up visits or emergency medical services contact. The telemedical centre supports

the patient’s caring physician but overall responsibility for the patient’s care

remains with the caring physician. In such situations and in the case of symptoms,

patients are also able to initiate additional transmissions of ECG stream and blood

pressure measurements (manual transmissions) via the previous telephone contact

of the dedicated RM personnel. In the follow-up period a programmed telephone

contact between the telemedical centre and the patient will be made once a month to

discuss disease status, assess any symptoms of depression, instruct the patient about

dealing with emergency situations, and to solve any technical problems.

4.5 The Operative Flow Chart of the “Policlinico Casilino”
eHealth Center

With an RM of ECG stream and body weight with impedance indication, it is

possible to predict with high precision a patient’s health status, i.e. if it is stable, or

deteriorating. Before a patient’s health condition worsens, a predictive model,

based on patients’ collaboration and the available technology, allows the medical

staff to provide a doctor and nurse TRIAGE aimed at an early understanding of

those patients with cardiac problems that need to be managed immediately.

This follow-up method involves two main drivers: the patient (or his/her care-

giver) who effectively provides the health self-measurements and the e-Health

Center that daily checks and monitors those patients enrolled in this experiment.

Resulting from our observation, “just in time” information received by the

telemedicine hub allows the needy patient to be promptly managed; his/her problem

can be immediately addressed by a mere telephone contact to the more appropriate

clinical practice: a change in the drug therapy, an urgent in-office visit, an organized

hospitalization without ER transit (Fig. 5).

According to the several interviews with the responsible members of the Cardi-

ology Department, the HF patients’ service innovation is going to produce the

following:
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– lower bed occupancy of about 30%;

– lower rate of hospital readmission of 20%.

An HF patient includable in this trial should not have any of the following

exclusion criteria:

– Inability to provide informed consent;

– Insufficient compliance with telemonitoring or study visits;

– Impairment to use the telemonitoring equipment or appear at study visits

(e.g. dementia, impaired self-determination, lacking ability to communicate);

– Age< 18 years;

– State of pregnancy or lactation;

– Unstable angina or recent (<2 months) myocardial infarction;

– Implanted cardiac assist system;

– Patients who are scheduled for or have undergone cardiac surgery in the last

90 days and those who are listed for heart transplantation;

– Planned cardiac revascularization or ICD and/or cardiac resynchronization ther-

apy (CRT) device implantation;

– A life expectancy of <1 year;

– Use of inotropic drug therapy;

– Complex and uncorrected congenital heart disease.

Fig. 5 Remote management of non-implanted HF patients: pilot project from Policlinico

Casilino. Source: Own elaboration (2016)
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4.6 The Duties of the “Co-producer” Patients

In this innovative project the non-implanted patient co-produces his/her healthcare

by the self-monitoring of some vital signs. As already stated, the Cardiology

Department of Policlinico Casilino decided to base the remote management

model of HF patients on just two pieces of clinical information: the ECG stream

and the body weight with fluid accumulation (body impedance).

For the self-measurement of these data, each patient enrolled on the trial needs

three devices:

– a portable electrocardiograph with Bluetooth connection;

– a weight scale with Bluetooth connection;

– a transmitter with a mobile connection and a calling card included.

According to his follow-up protocol, with a fixed frequency (daily, weekly,

monthly), each patient provides the self-measurement of the two clinical data

mentioned above.

First of all the patient has to switch on the transmitter, waits for the flashing light

on the device and then starts with the measurement in the following way:

1) ECG stream:

patient switches on the portable electrocardiograph;

in a standing position, the patient holds the device with the palms of both hands

for about 30 s (the palms should be exactly on the metal plates on both sides

of the device);

device records the patient’s ECG stream;

patient, by watching the device screen, checks if his/her ECG stream has been

measured correctly and then pushes the “send” key;

now the data have been obtained by the transmitter.

2) body weight with fluid accumulation:

patient has to be barefoot;

in a standing position, patient gets on the weight scale for about 20 s (the soles

should be exactly on the metal plates on the top of the device);

device records the patient’s weight and his/her body fluid accumulation;

patient, by watching the device screen, checks if his weight and his body fluid

accumulation have been measured correctly and then waits just few seconds

for the automatic data transmission;

now the data have been obtained by the transmitter.

Finally, the patient has just to wait for the acoustic signal from the transmitter

which indicates that his/her data are sent to the telemedicine web-based platform,

and are available for the eHealth Center personnel.
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At home, by using this kind of simple transmitter, the patient can automatically

send data to the eHealth Center from the devices used, with little effort and without

changing his routine.

Hence, doctors have easy access to the biometric data measured by the patients

and are also informed automatically by customized alarms if a scheduled transmis-

sion is missing. Figure 6 shows the steps described above.

4.7 Specific Duties of the Technicians and Doctors

As noticed by empirical observation and internal document analysis, when the

clinical data provided by the patient arrive at the eHealth Center, there is an

immediate check and triage service provided by the cardiology staff (technician

and physician) by proceeding in accordance with the scheme included in Fig. 7.

The operational protocol implemented aims at giving priority to the transmission

containing an arrhythmia event, or some other unhealthy signal that needs to be

analysed immediately. There is a “semaphore light” priority code that requires a

specific behaviour from the hospital staff involved in the HF management. This is

the priority code:

– Green light: a transmission devoid of events and therefore requiring no

intervention;

– Yellow light: a transmission with events requiring attention from the technician;

– Red light: in addition to the attention from the technician, the doctor is asked to

intervene.

Now we can look at the duties for technicians and doctor.

Fig. 6 The co-production steps of data processing. Source: Own elaboration (2016)
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4.7.1 Technician
On a daily basis, the technician opens the RM system websites. Priority is given to

urgent alarm-triggered transmissions or those with events.

If the transmission contains relevant events, the technician:

– Prints the event;

– Prints the most recent patient visit;

– Calls up the patient’s pharmacological therapy, retrieving it from the software

Cardio Management;

Opens an “Event Generated Data Sheet” in Cardio Management Software: gives

event description, comments on the action taken (telephone contact with the patient,

modifications to the therapy by phone, move up to office visit, false alarm; these

operations are completed after contact is made with the doctor and only after the

doctor has reviewed the data transmitted).

If the transmission does not contain relevant events, the technician opens a “Data

Sheet” on Cardio Management Software and inserts only the data made available.

All of the patients whose transmissions were reviewed are entered onto a

hardcopy log that is stamped on each page. The log functions as a report of the

reviews that were carried out and is forwarded to management.

Fig. 7 An overview of the data “life-cycle”. Source: Own elaboration (2016)
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The technicians also handle telephone calls from patients who are reporting HF

to the clinic.

Should any action items be left undone at the end of the day, the technician

records this in the “Handover Log”, which will be read by a colleague the following

day when the tasks will be completed.

4.7.2 Doctor
Doctor receives the printed transmissions from the technicians for alarm-triggered

cases or those that contain events to be reviewed; hence, physicians’ activities in HF

RM management are mainly with regard to:

– Transmission review

– Event determination

– Decision regarding calling the patient (to modify the therapy by telephone or to

move up the office visit).

The technician records the doctor’s actions on the “Event Generated Data

Sheet”.

5 Conclusion

This contribution has analysed a new approach to HF patient follow-up manage-

ment drawn from the experience of the Italian hospital Policlinico Casilino. In this

healthcare service innovation we have described and analysed a new HF service

inspired by evidence observed in empirical as well as theoretical bases, regarding

the employment of the crucial drivers, “e-Health” and “co-production”, in

healthcare delivery for HF disease.

The “in progress follow-up” of HF patients has shown the following findings:

– lower bed occupancy—early discharge from hospital;

– lower rate of hospital readmission;

– better quality patient experience.

This means a potential cost saving (economic as well as social) for the entire

health system. It also means an improvement of quality of life for patients, as well

as an improvement in the organization and management of staff workloads.

These findings can be considered very interesting, particularly if compared with

the clinical outcome (the healthcare organization Policlinico Casilino has attested

the comparability of the clinical outcome obtained by telemedicine to the standard

care, inasmuch as the telemedicine follow-up protocol is consistent with interna-

tional guidelines).

The pilot case shows how it is possible to reach some improvements in chronic-

ity management. In fact, by changing the traditional paradigm into a new
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co-production scenario, the patient becomes a pro-active actor in his/her health

treatment, by participating with the entire hospital staff.

In HF management in particular, the joint use of telemedicine infrastructures and

patients’ collaboration can be considered as a new frontier able to supply high

health levels with expenditure containment. This change, both cultural and techni-

cal oriented, involves a radical transformation for hospitals, both in terms of

enabling HF “co-producer” patients, and in terms of capabilities of staff to manage

telemedicine equipment and infrastructure.

It is arguable, as advocated by many Authors, that telemedicine can be consid-

ered a good investment for the NHS as the cost savings it achieves can be recovered

in a short time. RM, thus, can be seen as an instrument, when added to the usual

cures to patients, that is able to improve the quality of life of patients affected by a

chronic-degenerative disease such as HF. From the findings of the pilot case, we can

assert that all patients were satisfied to be remotely monitored, because they felt

themselves to be safer and were therefore more relaxed. Moreover, besides this

strength, we also highlight some limitations related to such an innovation; the first is

regards the cultural issues related to a new role that patients would play. It requires

a change (moving from passive to active) that is not always easy for those patients

who have traditional expectations in terms of healthcare services to accept. This

aspect is related to professional staff as well. Furthermore, the pilot case study

highlights that besides a cultural aspect there is a technological one that would

involve a huge investment. This aspect also requires an investment in terms of new

competences that may trigger a resistance to change process.

Despite the pilot project’s findings not being generalizable, due to the sample

size and the characteristics of the case study (i.e. a pilot study), we can conclude

that it may be considered as a successful pilot experience that deserves to be

implemented also in others health organizations.
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