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Technology Acceptance and TeleCare 

Abstract 

❖ English 

Technology acceptance is the main determinant for the success of a new product, like TeleCare. The 
TAM2 is used to examine this acceptance amongst pulmonologists. It is found that the TAM2 is partially 
applicable in an international medical context and that marginal differences exist concerning the model in 
different countries (Germany, France and Italy). A business model is designed for TeleCare and it is 
shown that TeleCare can indeed be profitable for Drager and the provider in this way. 

❖ Dutch 

Technologie acceptatie bepaalt voor het grootste deel het succes van een nieuw product, zoals TeleCare. 
Met behulp van het TAM2 model is de acceptatie van TeleCare door longartsen getoetst. Het is gebleken 
dat TAM2 gedeeltelijk toepasbaar is in een internationale medische context en dat marginale verschillen 
bestaan tussen de invulling van het model voor verschillende landen (Duitsland, Frankrijk en Italie). Een 
business model voor TeleCare is ontworpen en het is gebleken dat TeleCare inderdaad winstgevend kan 
worden voor zowel Drager als de thuiszorginstelling wanneer het op deze manier wordt geexploiteerd. 
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Management Summary 

Drager Medical intends to introduce an Internet-based health application, named TeleCare, to the 
professional market in the next few years. Especially when telemedicine is concerned, physician's 
acceptance of the product plays a critical role in the successes of the product [Hu, 1999; Chismar, 2002; 
Chau, 2002]. Therefore it is essential for Drager to know how these physicians accept telemedicine and 
what business model for TeleCare is appropriate. Germany, France and Italy are the countries that are 
included in this research. 

The problem definition can now be defined as follows: 
• "Drager Medical is considering to introduce the TeleCare product to the professional market in the 

next few years. It is unsure whether the market is ready for Telecare and how the product should 
be exploited. " 

The research assignments that accompany this problem definition are: 
• Study the acceptance of telemedicine among the physicians involved in pulmonology by making 

use of the extended Technology Acceptance Model (TAM2); 
• Design a business model for one of the countries based on the data from the TAM2 research and 

other critical success-factors for telemedicine. 

The first part of the research concerned the TAM2 and its applicability in a European medical context. 
From a scientific viewpoint, this study has provided empirical evidence that the TAM2 is partially 
adequate and applicable in the professional context of physicians. Overall, the TAM2 model was able to 
account for a significant portion of variances in physicians' acceptance decisions in three European 
countries (Germany, France and Italy). It is also one of the few attempts to validate the TAM2 model 
outside the North America. 

It appeared that the main determinant of behavioural intention was perceived usefulness, which in its 
turn is influenced by job relevance and output quality. Perceived ease of use had an indirect effect on 
behavioural intention via perceived usefulness. The effect of subjective norm was only significant at the 
0.05 level. Differences between the outcomes for France, Germany and Italy were found. France and 
Italy scored the highest in terms of technology acceptance of TeleCare. 

Based on a number of critical successfactors, (like market maturity, experience with telemedicine and the 
reimbursement structures) France was chosen as the country for which a business model would be 
designed. An inventory was drawn up of the possible benefits from the viewpoint of the different 
stakeholders in Home Mechanical Ventilation (HMV): the provider, the patient, the hospital and the 
insurance company. It was concluded that TeleCare could indeed be beneficial to all parties involved in 
the provision of homecare to patients. For the provider, the benefit was expressed in financial terms: 
about €650 per patient per year would be saved when TeleCare would be used. 

Based on this information, a business model was designed for TeleCare satisfying the following criteria: 
-+ in accordance with legal and ethical guidelines; 
-+ profitability for Drager; 
-+ profitability for the Home Care Providers. 

The five components of the business model were all covered in this research: 1) the ethical and legal 
guidelines as a framework for the design, 2) the positioning statement, 3) hard- 4) and software 
requirements and 5) the exploitation mode. The next paragraph summarizes the business model. 

TeleCare will be offered in three modules: the Monitoring module, the Compliance & Maintenance Module 
and the Therapy-alteration Module, to offer a better suited HMV solution to the providers. TeleCare is 
designed to meet the challenges of providing homecare to patients, by means of: delivering a higher care 
intensity to the patient, improving the quality of care and the overall efficiency of the care. Further it is 
expected to improve the efficiency of the maintenance and repair-processes. The proposed infrastructure 
of TeleCare consists of a dedicated server, located centrally in Europe (for example at Host Europe), 
which the providers can access by means of the RSA- security solution (with the keyfobs, server software 
and maintenance contract). Drager will charge the provider a yearly fee per keyfob for the access to the 
central server and sell the TeleCare product per module. 

As a result, TeleCare will generate turnover and profit for Drager as of the first year of sales 
(2005). The provider appeared to generate profits from the use of TeleCare with 3 patients or 
more. It is therefore advised to continue with TeleCare and proceed with a feasibility study. 
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Samenvatting 

Informatie technologie (IT) doordringt de medische industrie steeds verder. Velen beschouwen IT 
innovaties, en in het bijzonder het internet, als een strategisch gereedschap voor de gezondheidszorg. 
Terwijl het gebruik van IT in de zorg ontzettend is toegenomen, maken de sleutelfiguren (in het bijzonder 
artsen) nog steeds niet optimaal gebruik van de waardevolle bron van het internet. Ondanks de 
voorgestelde voordelen van IT- investeringen in de zorg, maken artsen nog steeds geen optimaal gebruik 
van internetapplicaties in hun klinische werkzaamheden [Chismar, 2002] . 

Drager Medical is van plan om zo'n soort internetapplicatie, genaamd TeleCare, binnen een aantal jaar op 
de markt te brengen. Telecare wordt ontwikkeld binnen het door de Europese Unie gesubsidieerde 
TopCare project. TopCare zal waarschijnlijk eind 2004 worden beeindigd. Drager wil daarna een 
goedwerkend product kunnen introduceren op de professionele zorg-markt. 

In deze markt zijn een aantal kritieke spelers actief die essentieel zijn voor het succes van TeleCare: 

• De zorginstituten (met de artsen die het product zullen voorschrijven); 
• De thuiszorginstellingen (providers); 
• De zorgverzekeraars; 
• De wetgevende instantie; 
• De patient. 

Volgens Chau [2002], vereist het ultieme succes van telezorg dat de betreffende organisatie niet alleen 
de technische uitdagingen maar ook de management uitdaging (inclusief de technologie acceptatie) 
aangaat. De acceptatie van TeleCare door artsen is kritiek, omdat zij een hele grote invloed hebben op 
het productassortiment van de thuiszorginstelling. De arts schrijft namelijk een bepaald product voor en 
wanneer de ene thuiszorginstelling dit niet kan leveren, gaat de arts naar een andere thuiszorginstelling. 
Als de arts TeleCare als technologie niet accepteert (en dus niet wil gebruiken), zal hij het ook nooit 
voorschrijven en zal TeleCare nooit succesvol worden. 

Technologie acceptatie door artsen in meerdere nationale culturen is een voorwaarde voor het 
internationale succes van TeleCare. Niet alleen technologie acceptatie is belangrijk voor het succes van 
TeleCare, maar ook de wijze waarop het kan worden geexploiteerd. Het ontwerpen van een 
businessmodel is daarom het tweede onderwerp van dit onderzoek. Landafhankelijke informatie 
(wetgeving, zorgorganisatie en financiele stromen) bepaald voor een groot deel het raamwerk 
waarbinnen het business model moet worden ontworpen. 

De probleemstelling kan nu als volgt worden gedefinieerd: 

,,1. "Drager Medical overweegt TeleCare binnen een paar Jaar te introduceren op de professionele 
markt. Het is onzeker of de Europese markt deze technologie reeds accepteert en hoe het 
product moet worden geexploiteerd zodat het winstgevend wordt voor Drager." 

De onderzoeksvragen die samengaan met deze probleemstelling zijn: 
• Bestudeer de acceptatie van Telecare onder longartsen in Duitsland, Frankrijk en Italie door 

gebruik te maken van het Technology Acceptance Model (2) ; 
.._ Ontwerp een business model voor een van deze landen, gebaseerd op de gegevens van het TAM2 

onderzoek en andere kritische succesfactoren voor telezorg, dat voldoet aan de volgende 
ontwerpcriteria: 

-+ Winstgevendheid voor Drager; 
-+ In overeenkomst met wetten en ethische richtlijnen; 
-+ Winstgevendheid voor de thuiszorginstellingen (providers); 
-+ Technische haalbaarheid. 

Empirisch onderzoe.k 
De eerste onderzoeksvraag heeft betrekking op het Technology Acceptance Model (2). De voornaamste 
reden voor de keuze van dit model voor het onderzoek naar de acceptatie van TeleCare onder artsen, is 
dat het volgens Chismar [2002] beter in staat is de gebruiksintenties van artsen te verklaren dan andere 
modellen (zoals het originele TAM). In het onderstaande figuur is het conceptuele raamwerk voor het 
empirisch onderzoek weergegeven. Alie relaties zoals weergegeven, zijn positief verondersteld. De 
hypothesen volgen uit het artikel van Venkatesh [2000]. De originele hypothesen met betrekking tot 
ervaring, vrijwilligheid en systeem gebruik zijn hierin niet opgenomen. 
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Subjective Norm 

H9 

Image 

Job Relevance 

Output Quality 

Result 
Demonstrability 

Intention to use 
telemedicine 

Original 
TAM 

Naast deze hypothesen is er ook gekeken naar de invloed die enkele individuele karakteristieken hebben 
op de sterkte van de relaties in het model en de variabelen perceived usefulness en perceived ease of 
use. Deze karakteristieken zijn: 

• Geslacht [Venkatesh and Morris, 2000); 
• Eerdere ervaring met de technologie [Harrison, 1992); 
• Duur van de ambtstermijn [Gattiker, 1992). 

Verder wordt er gesteld dat de acceptatie van TeleCare hoger zal zijn in Frankrijk dan in Duitsland en dat 
dtize acceptatie verder hoger is in Italie dan in Duitsland. Deze hypothesen zijn gebaseerd op het 
onderzoek van Deloitte and Touche [2000). 

Deze hypothesen zijn onderzocht met behulp van een vragenlijst die verstuurd werd naar 1235 
longartsen in Duitsland, Italie en Frankrijk. Hiervan werden er 261 geretourneerd die bruikbaar waren 
voor de analyse. 

Resultaten 
De parameters in het structurele model zijn geschat met behulp van PLS. Van de in totaal 19 hypothesen 
konden er 13 statistisch worden onderbouwd . De hypothesen die betrekking hebben op de causale 
verbanden in het TAM2 model, zijn in de onderstaande figuur weergegeven. 

Subjective norm 

Job relevance 

Output quality 

* significant at p < 0.05 
** significant at p < 0.01 

13 = 0.09* 

n.s. not significant at 0.05 level 

Pere. Usefulness 
R2 = .36 

13 = 0.28** 

Pere. Ease of Use 

13 = 0.82** Intention to use 
R2 = .72 

Uit deze resultaten blijkt dat perceived usefulness de grootste determinant is van intention to use 
(B=0.82). Perceived ease of use had alleen op het 0.05 niveau van significantie een kleine invloed op 
intention to use. Ten opzichte van de invloed van perceived usefulness is deze bijna te verwaarlozen. 

De factoren die perceived usefulness be"invloeden zijn: job relevance (B=0.15), output quality (B=0.33) 
en perceived ease of use (8=0.28). Een klein effect van subjective norm op perceived usefulness is 
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geobserveerd (alleen op het 0.05 significantieniveau). Imago heeft geen enkele invloed op perceived 
usefulness: hiermee is het totale effect van de sociale invloedsprocessen op perceived usefulness erg 
klein bevonden. Het effect van result demonstrability op perceived usefulness bleek ook niet significant 
voor de hele steekproef. 

De invloed van het geslacht op de sterkte van de relatie tussen perceived usefulness en behavioural 
intention blijkt niet significant te zijn. Ook is de invloed van geslacht op de sterkte van de relatie tussen 
perceived ease of use en behavioural intention niet significant bevonden. De gemiddelde acceptatie van 
mannen en vrouwen blijkt wel significant te verschillen: mannen accepteren toch een nieuwe technologie 
als TeleCare meer dan vrouwen. 

De invloed van de individuele karakteristieken op de sterkte van de relaties in het TAM2 model, is 
onderzocht en de resultaten daarvan zijn weergegeven in de onderstaande tabel. 

Hvoothesis Constructs• 13 (Grouo 1) 13 (Grouo 2) 
H .. a PEOU - BI TEN 0.04 0.12 
Hua PU - Bl TEN 0.80 0.77 
H.,a PEOU - BI PE 0 .11 0.05 
H12A PU - BI PE 0.81 0.73 

Discussie en conclusie 
Het TAM2 model blijkt gedeeltelijk adequaat in het verklaren van de verschillen in usage intention voor 
artsen in Duitsland, Frankrijk en Italie. De sterkste be'invloeder van behavioural intention blijkt perceived 
usefulness te zijn: dit is in overeenstemming met de bevindingen van Chismar [2002], Chau [2002] en 
Hu [2002]. In dit onderzoek is in tegenstelling tot de eerder genoemde onderzoeken wel een significant 
verband gevonden tussen perceived ease of use en perceived usefulness. Het feit dat TeleCare als 
technologie nog helemaal niet bestaat en door geen arts nog is gebruikt, zou hiervoor een oorzaak 
kunnen zijn. Het verdient daarom de aanbeveling het onderzoek nogmaals te herhalen wanneer TeleCare 
in gebruik is genomen om te kijken hoe de relaties in het structureel model veranderen. 

Verder is een belangrijke conclusie dat het TAM2 anders ingevuld wordt wanneer de culturele achtergrond 
van de doelgroep verandert: het is gebleken dat in Duitsland, Frankrijk en Italie andere determinanten 
van perceived usefulness bestaan. Dit is waarschijnlijk terug te voeren op de ontwikkelingsfase van 
telezorg in het betreffende land. 

Het belangrijkste resultaat uit het TAM2 onderzoek voor het ontwerpen van het business model is de 
vondst van de determinanten van perceived usefulness. Het is gebleken dat perceived ease of use, 
output quality en job relevance de grootste invloed hebben op perceived usefulness. Het ontwerp van het 
business model moet erop gericht zijn deze variabelen zoveel mogelijk positief te be'invloeden. 

Business Model 
Het business model wat vervolgens werd ontworpen, voldoet aan drie van de vier ontwerp criteria: het is 
winstgevend voor Drager en de provider en houdt zich aan wetgeving en ethische richtlijnen voor 
telezorg. 

Qm, een basis te vormen voor het businessmodel, is er eerst gekeken naar de invloed van TeleCare op de 
bestaande processen binnen HMV voor de verschillende belanghebbenden. Er kan warden geconcludeerd 
dat TeleCare wel degelijk van toegevoegde waarde kan zijn, vanuit het oogpunt van kosten, kwaliteit en 
tijdigheid voor de verschillende belanghebbenden. Het perspectief van de provider is gekozen vanwege 
het feit dat deze de directe klant is van Drager. 

Het businessmodel bevat de vijf componenten zoals gesteld in Hoofdstuk 3: methodologie, namelijk: 1) 
het positioning statement, 2) wetgeving en ethische richtlijnen, 3) hard- en 4) software eisen en de 5) 
exploitatiemodus. TeleCare is bedoelt om het leveren van thuiszorg aan patienten te verbeteren op het 
gebied van zorgintensiteit, kwaliteit van de zorg, efficientie van de zorg en efficientie van het onderhoud 
aan de apparatuur. 

Het is duidelijk dat TeleCare tot aanzienlijke winsten voor Drager kan leiden, mits het product aanslaat. 
Dit businessmodel en de gemeten acceptatie van TeleCare zullen bijdragen aan dit succes. 

Ook voor de provider zal TeleCare winstgevend zijn : wanneer er meer dan 2 patienten per provider 
behandeld worden met TeleCare, zal deze oplossing winst genereren voor de provider. 
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Conclusie Business model 
Het bovenstaande heeft aangetoond dat wanneer TeleCare op deze manier wordt geexploiteerd, er 
inderdaad goede kansen zullen zijn in de markt en Drager met TeleCare haar winst kan vergroten en 
daarmee dichter bij het doel kan komen van 0.5 miljoen euro winst volgend jaar. Verder zal Drager de 
eerste op de markt zijn met een oplossing als TeleCare: Drager kan marktleider warden op dit gebied. 

Volgens het mission-statement dient Drager haar innovatieve imago te versterken : TeleCare is een 
uitgelezen manier om dit te doen. Dit zal meer klanten naar Drager trekken en de omzet vergroten. 

De volgende stap is het uitvoeren van een technische haalbaarheidsstudie om te analyseren of 
het voorgestelde business model ook technisch haalbaar zijn. Volgens het TAM2 onderzoek is 
de situatie op de markt erg positief en staat dit in ieder geval het succes van TeleCare niet in 
de weg. 
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1 Introduction 

Information technology {IT) has become pervasive in the healthcare industry. Many view information 
technology innovations, specifically the Internet, as a strategic healthcare tool. While the use of IT in 
healthcare has increased tremendously, key players, particularly physicians still have not fully embraced 
the valuable resource of the internet. Despite the purported advantages of IT investments in healthcare, 
many doctors do not widely use Internet-based health applications in their clinical practices [Chismar, 
2002). 

Drager Medical intends to introduce such an Internet-based health application, named TeleCare to the 
market in the next few years. Drager takes part in the TopCare project (subsidized by the European 
Union) by filling in the part of the ventilation therapy. This technology on itself has existed for more than 
a decade: the telecommunications component on the other hand is a new technological addition to the 
product. As mentioned before, physicians are quite reluctant to new internet-based technologies. The 
TeleCare product contains an Internet-based platform that may cause resistance amongst physicians and 
other parties involved in TeleCare [Chau, 2002): providers, care-insurers and the patients. It appears 
that the acceptance of a new technology is one of the factors that define the success of a new product 
[Venkatesh, 2000; Legris, 2003; Hu, 1999). Especially when telemedicine is concerned, physicians's 
acceptance of the product plays a critical role in the successes of the product [Hu, 1999; Chismar, 2002; 
Chau, 2002). If the physicians are not accepting TeleCare, they are less likely to demand this product 
from the provider and the product will never be successfully sold. Therefore it is essential for Drager to 
know how these physicians accept telemedicine and what business model for TeleCare is appropriate. 
Germany, France and Italy are the countries that are included in this research. 

The problem definition can now be defined as follows: 
• "Drager Medical is considering to introduce the TeleCare product to the professional market in the 

next few years. It is unsure whether the market is ready for Telecare and how the product should 
be exploited. " 

The research assignments that accompany this problem definition are: 
,., Study the acceptance of telemedicine among the physicians involved in pulmonology by making 

use of the extended Technology Acceptance Model (TAM2); 
,., Design a business model for one of the countries based on the data from the TAM2 research and 

other critical success-factors for telemedicine. 

To address this issue, the extended Technology Acceptance Model {TAM2) is utilized to examine 
physician's and provider's intention toward the adoption of TeleCare. 

In order to achieve this desired outcome, this report will be structured as follows: 

In Chapter 2: "Literature review" an overview is given of existing insights in the Technology Acceptance 
Model and its applicability from a telemedicine perspective. Examples of previous TAM studies in a 
medical context are provided. It is further explained what telemedicine encompasses and what current 
developments in that field can be observed. 

Chapter 3: "Research Methodology" first introduces the company Drager Medical and the background to 
the problem definition; the development of the TeleCare product. It further describes the problem 
definition and the accompanying research assignments as well as the research questions in this research. 
The hypotheses that will be tested in this study are also stated here. Lastly, the methodology that will be 
applied throughout this research is covered. 

In Chapter 4: "Findings from the TAM2 questionnaire" the results from the questionnaire are discussed. 
The conclusions that can be drawn from the TAM2 analysis are also discussed in this chapter. 

A framework for the business model for one of the countries in the research (Germany, Italy, France) is 
developed in Chapter 5: "Developing a framework for the business model for TeleCare". 

In Chapter 6: "Developing a business model for TeleCare in France': the different components of the 
business model are explored and an advice is given on each of these components. 

A reflection of the research is given in Chapter 7: "Discussion and Conclusions". The main conclusions of 
this research are formulated, as well as the limitations,. the managerial implications and the indications 
for future research. 
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2 Literature Review 

In this chapter, a background for this study is given. The concept of telemedicine and its acceptance is 
discussed. First, the term telemedicine is introduced as well as "telecommunication". Applications of 
telemedicine are dealt with in this paragraph as well as the current developments in this field. Paragraph 
2.2 is dedicated to the Technology acceptance Model (TAM). In the next paragraph, paragraph 2.3, an 
inventory is drawn up of previous research on telemedicine and the technology acceptance model. 
Finally, conclusions are drawn on the applicability of TAM when the target is investigating telemedicine 
acceptance. 

2.1 Telemedicine 

In this paragraph, the term "telemedicine" is introduced. First, its definitional aspects are discussed. 
Further, the technology that is indispensable to telemedicine is covered. Lastly, the possible applications 
of telemedicine are dealt with. 

The word telemedicine first came into use in the 1970s [Moore, 1999). The suffix "tele" in the word 
telemedicine is derived from the ancient Greek and stands for "distance." So telemedicine is the use of 
electronic information and communication technology to provide and support health care where distance 
separates the participants [Pande, 2003). Telemedicine has also been defined as the electronically 
transmitted rapid exchange of medical information between sites of clinical practice for the purposes of 
relief and/or education [Lareng, 2001). A broader definition is the use of telecommunication technologies 
to provide medical information and services [Guler and Obeyli, 2002). 

Telemedicine networks can be used for education, clinical decision databases, artificial intelligence, 
patient records and administrative support. For this reason, the term telehealth is sometimes used to 
describe the full array of technologies, networks and healthcare services provided through 
telecommunications, including delivery of educational programs, collaborative research, meetings, patient 
consultations and other services provided with the purpose of improving health [Moore, 1999). 

2.1.1 Telecommunication 
The telecommunication technologies used to provide some form of telemedicine can be divided in 
synchronous or asynchronous systems, and an increasing number of programs provide both services 
[Moore, 1999). Synchronous services occur in real time, and primarily include audio, interactive full 
motion video and still images. Synchronous services are often used for live patient consultations and for 
large group continuing education and meetings when interactive communication is required. Systems 
used for synchronous communication may include specialized telemedicine interactive video units, 
interactive video room systems, computer-based desktop videoconferencing units, videophones, portable 
or briefcase laptop videoconferencing. These may be supplemented with peripherals including electronic 
stethoscopes, other electronic scopes, view boxes, combination of telemonitoring devices, graphics 
stands and more. Sometimes hand-held mobile and wireless systems are used for records, prescriptions 
and orders. 
Asynchronous services are viewed at different times than the time of transmission and generally consist 
of still images, email, and possibly video clips. Asynchronous telehealth is more often used for 
teleradiology or telepathology where the patient does not need to be present for interactive 
communication, and for independent continuing education. 

Besides the synchronous and asynchronous systems, the practice of telemedicine may be broken into two 
categories: store-and-forward and interactive. Store-and-forward technology is a low-cost method of 
transmitting images or data by computer. This technology is most frequently used for transmitting 
radiological pictures, and is used by most of the hospitals and clinics. Interactive telemedicine implies 
face-to-face interaction with a patient, health professional, or both. This requires videoconferencing 
technology at both sites, which is usually between a large medical centre or hospital and another facility 
(usually rural) requiring a specialist's opinion. 

2.1.2 Application of telemedicine 
By means of the telecommunication technologies mentioned in the previous paragraph, telemedicine can 
be used to diagnose, treat, monitor, and educate patients by allowing ready access to expert advice and 
patient information no matter where the patient or relevant information is located [Guler, 2002). 
Telemedicine can be divided into three categories [Takahashi, 2001): 

1. Direct patient care: In this case, a doctor and a patient are geographically apart but by means of 
communication devices, the patient can obtain the doctor's diagnosis and treatment. 
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2. Tele-consultation: Through communication among doctors or between doctors and other related 
personnel, the knowledge of experts can be transmitted to non- specialists to support medical care. 
3. Distant learning: To the doctors and/or people who are working in medical fields having geographical 
disadvantages, this support system constantly provides them with the most up-to-date information. 

Each of these categories involves making use of some sort of telecommunication technology. These 
technologies include basic principles of telecommunications and Internet-working of computer systems, 
use of communications software, and different forms of telecommunications [Guler, 2002] as seen in the 
previous paragraph. 

By making use of the possibilities of telecommunications, telemedicine may be seen as a valuable tool for 
providing (1) care to underserved areas, (2) more efficient use of existing medical resources, and (3) a 
way to attract patients living outside a hospital's catchment area. For telemedicine to be successful, there 
must be an ability to clearly transmit a clinical situation, including clinical information of diagnostic 
quality, to a clinician located far from the point of need and the ability for that clinician to effectively 
communicate concerns, additional requirements needed for diagnosis, or the provision of a diagnosis 
back to the point of need [Pande, 2003]. 

As for the application range of telemedicine, the following four categories are included: (1) telemedicine 
between two medical facilities with doctors, (2) telemedicine between a medical facility and a home, (3) 
telemedicine between medically related facilities with no physicians and (4) telemedicine between co
medicals and homes [Takahashi, 2001]. In this report, when telemedicine is considered, telemedicine 
between a medical facility and a home or telemedicine between co-medicals and homes is meant, since 
this is the viewpoint Drager Medical takes. More specifically, TeleCare is a means of monitoring the 
ventilation-therapy of the patient at home. 

2.1.3 Current developments in telemedicine 
In the past, telemedicine was basically considered a supplementary means of medical practice, as seen in 
the case of an emergency when there is no other way than substituting with telemedicine since it is 
impossible for a doctor to see a patient directly. Recently, however, with the development of 
telecommunications and information technology, the way of thinking towards telemedicine has been 
changing . Nowadays, the diagnosis and monitoring of patients at a distance from the health- care 
institution is commonplace [Takahashi, 2001]. 

The internet has facilitated this change in thinking about telemedicine. 'E-health' applications, which 
include PC-based video-conferencing, the Internet and e-mail, are becoming increasingly self-evident as 
a means of communication between patients and health professionals, as well as between health 
professionals themselves, for the purposes of consultation, education and second opinion [Stanberry, 
2001]. The transmission of electrocardiographic and other physiological data is now commonplace, 
particularly to facilitate the monitoring of patients in their own homes and the gathering of clinical 
information from patients in inaccessible sites such as ships, aircraft and geographically remote regions 
[Stanberry 2001]. 

Another example of a new technology concerning telemedicine is that of nurse-led call centres providing 
telephone triage and other care services, through the use of both the nurse's own expertise and PC
based decision-support software. These centres are achieving widespread implementation as a means of 
providing direct benefits to patients and maximising the satisfaction of healthcare 'customers' who 
subscribe to private medical insurance or managed care schemes [Lareng, 2002]. This trend may be 
interesting for Drager Medical, since such a service may exist in a country and the TeleCare system may 
be hooked up to this system. 

But despite the diversity of technologies and uses, practically all telemedicine applications arouse the 
same debate when their practical implementation beyond a feasibility trial is suggested [Moore, 1999]. 
This is quite a pity, since in recent years certain developments in the market could in fact stimulate the 
usage of telemedicine equipment. When it comes to the home-care market (in which Drager operates), 
factors driving this market are [Guler, 2002]: 

,. Individuals are not only living longer, but also consuming more treatment; 
Continued pressure to contain health-care costs; 

,. Patient's preference for home rather than institutional care. 

Hirschfeld [2003] acknowledges the fact that worldwide, the older population is increasing and 
predictions indicate the largest increase for the old-old age group of 75 and over. This is the group of 
people that need the most and extended care. This means that the amount of people that receive some 
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form of homecare is also increasing rapidly. In the Netherlands it is seen that demand is exceeding the 
supply of home care givers. Telemedicine could relief this stress, by making it possible to treat more 
patients at home with only the extra investment of the telemedicine equipment. It is up to the 
government and the care-insurers how to deal with this problem. 

The second point made by GUier, the continued pressure to contain health-care costs, is also found in 
Gourlay [2000]. He states that home health care will be a very important cost-saving method of 
treatment in the new millennium. There will be a huge strain on medical resources such as personnel and 
hospital beds due to the growing number of elderly people who are, by a long way, the largest users of 
health-care services. A bed in the hospital is more expensive than caring for a person in a home 
situation: making use of a telemedicine solution will enable these costs to drop even more. 

The fact that people prefer to stay home (or go home after hospitalization earlier) is a positive thing, 
regarding the fact that hospital beds are more expensive than caring for a person at home. In most 
cases, the hospital receives a reimbursement per patient and has to find the most cost-efficient way to 
treat the patient. Telemedicine can even lead to the fact that people have more faith in going home 
earlier, because they feel they are being monitored in an effective way. Drager saw this as an opportunity 
in the market and launched the TeleCare project, which will be dealt with in Chapter 4. 

2.2 Technology Acceptance 

The TeleCare product mentioned in the previous paragraph contains an Internet-based platform that may 
cause resistance amongst physicians and other parties involved in TeleCare [Chau, 2002]: providers, 
care-insurers and the patients. It appears that the acceptance of a new technology is one of the factors 
that define the success of a new product [Davis, 1989]. It is assumed that this is also the case for Drager 
and the TeleCare product. Adapted from the Theory of Reasoned Actions, the Technology Acceptance 
Model (TAM) is specifically designed for explaining individual technology acceptance decisions across a 
wide range of technologies, user populations and contexts [Hu, 2003]. TAM was originally developed by 
Davis to explain computer-usage behaviour. The main focus of this research is the technology acceptance 
of TeleCare amongst the different parties involved and the development of a business model for 
TeleCare. Cultural differences between countries are also included in this study: Germany, France and 
Italy are the countries in which the research on the technology acceptance takes place. The next 
paragraphs deals with Technology Acceptance models: the original TAM and the extension: TAM2. 

2.2.1 The original Technology Acceptance Model (TAM) 
Venkatesh [1999] states that numerous empirical studies have found that TAM consistently explains a 
substantial proportion of the variance (typically about 40%) in usage intentions and behaviour, and that 
TAM compares favourably with alternative models such as the Theory of Reasoned Action and the Theory 
of Planned Behaviour. In figure 1, a graphical representation of the original TAM model can be found. 

External 
Variables 

Perceived 
Usefulness 

Perceived 
Ease of Use 

Figure 1 The original TAM [Davis, 1989] 

Attitude 
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Behavioural 
Intention to 
Use 

TAM theorizes that actual system usage is determined by behavioural intention to use, which is in its turn 
determined by the attitude toward using [Hu, 2003]. Behavioural intention to use is also determined by 
perceived usefulness. The attitude towards using is determined by two beliefs: perceived usefulness, 
defined as the extent to which a person believes that using the system will enhance his or her job 
performance, and perceived ease of use, defined as the extent to which a person believes that using the 
system will be free of effort. TAM theorizes that the effects of external variables (e.g., system 
characteristics, development process, training) on intention to use are mediated by perceived usefulness 
and perceived ease of use [Venkatesh, 1999]. Apart from the direct relationship of perceived ease of use 
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on the attitude towards using, perceived ease of use also influences the attitude towards using as it 
mediates through perceived usefulness [Wetzels, 2003). 

In spite of its popularity and considerable empirical support, TAM has been criticized for parsimony. 
V.enkatesh and Davis [2000) also pointed out the need for a better understanding of key technology 
acceptance determinants. To address these constraints, several model extension efforts have been 
attempted [Hu, 2003). Some incorporated key determinants or antecedents. Others expanded TAM by 
including constructs from other theories or models. At the same time, the analysis of individual 
technology acceptance has proceeded along several dimensions, including target users, implementation 
context, and technology attributes. The collective results suggest that an individual's decision to accept a 
technology is likely to be affected by multiple key factors or considerations pertinent to the technology, 
the user, and the organizational context [Hu, 2003) . In the next paragraph, the TAM2 will be discussed: 
an extension of the original TAM that should help solve problems occurred with the original TAM. 

2.2.2 TAM2 

Using TAM as the starting point, TAM2, developed by Venkatesh [2000) incorporates additional 
theoretical constructs spanning social influence processes (subjective norm, voluntariness, and image) 
and cognitive instrumental processes (job relevance, output quality, result demonstrability, and perceived 
ease of use). In figure 2 a graphical representation of the TAM2 model can be found. 
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Result 
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Figure 2 TAM2 [Venkatesh, 2000] 
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TAM2 introduces, consistent with the Theory of Reasoned Action {TRA) and the Theory of Planned 
Behaviour {TPB), subjective norm as a determinant of behavioural intention to use. Subjective norm is 
defined as a person 's perception that people who are important to her think she should or should not use 
the technology [Chismar, 2002) . Subjective norm is also hypothesized to positively affect perceived 
usefulness and image. Image is defined as: the degree to which use of an innovation is perceived to 
enhance one's status in one's social system [Venkatesh 2000) " . 

Furthermore, TAM2 includes the moderating effects of voluntariness and experience. To distinguish 
between mandatory and voluntary usage settings, TAM2 posits voluntariness as a moderating variable, 
defined as "the extent to which potential adopters perceive the adoption decision to be non-mandatory" 
[Venkatesh, 2000). 

In TAM2, perceived usefulness is also positively affected by job relevance, output quality and result 
demonstrability [Venkatesh 2000). Job relevance is defined as an individual's perception of the degree to 
which the technology is applicable to his or her job. Output quality is an individual's perception of how 
well a system performs tasks necessary to his or her job. Result demonstrability is the tangibility of the 
results of using the technology [Chismar, 2002). 
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According to TAM2, perceived usefulness is also influenced by perceived ease of use because, other 
things being equal, the easier the system is to use the more useful it can be [Venkatesh, 2000). 

What Venkatesh and Davis [2000) show in their research, is that subjective norm has a positive direct 
effect on behavioural intention over the direct effects of perceived usefulness and perceived ease of use, 
when usage is mandatory and experience is in the early stages. The relationship between subjective 
norm and perceived usefulness was also significantly moderated by experience. Subjective norm 
positively and significantly influences image. Both image and results demonstrability exhibit a significant 
positive effect on perceived usefulness. Finally, Venkatesh and Davis [2000) report a significant 
interaction effect of job relevance and output quality on perceived usefulness. 

2.3 Previous research on TAM and Telemedicine 

Information technology has become pervasive in the healthcare industry. Many view information 
technology innovations, specifically the Internet, as a strategic healthcare tool. Despite the advantages of 
IT investments in healthcare many doctors do not widely use Internet-based health applications in their 
clinical practices. Physicians often misunderstand the functions and full potential of the Internet 
[Chismar, 2002). Physicians represent one of the principal groups of telemedicine users and their 
acceptance of this technology constitutes one of the prerequisites to the emergence and sustainability of 
telemedicine networks. However, the decision of physicians to adopt a new technology such as 
telemedicine can be challenged by their relatively low computer literacy, the possible alteration of their 
traditional routines, and their high professional autonomy [Gagnon, 2003). 

User-technology acceptance has received fairly extensive attention from information systems researchers 
and practitioners. Several models and theories are proposed and empirically tested. Of these models, the 
Technology Acceptance Model (TAM) appears to be the most promising [Hu, 1999). Hu [1999) gives the 
following reasons for this: 

,. TAM is general, parsimonious, IT-specific and designed to provide an adequate explanation for 
and a prediction of a diverse user population's acceptance of a wide array of IT within various 
organizational contexts. 

• TAM has a well-researched and validated inventory of psychometric measurements, making its 
use operationally appealing 

,. TAM is a dominant model for investigating user technology acceptance and has accumulated fairly 
satisfactory empirical support for its overall explanatory power and has posited individual causal 
links across a considerable variety of technologies, users and organizational contexts. 

However, the model has rarely been tested with professionals such as physicians or attorneys in their 
own professional contexts. These professionals may differ from students of other subjects commonly 
studies by previous research due to a number of factors including: general competence, intellectual and 
cognitive capacity, specialized training and professional work and accomplishments [Hu, 1999). Three 
studies were found that described the testing of the TAM with physicians. This included the study of Hu 
[1999), Chau [2002), and Chismar [2002). Hu [1999) and Chau [2002) tested the original TAM model, 
whereas Chismar [2002) tested the applicability of TAM2. These studies will now be discussed. 

Hu [1999) specifically analysed the TAM model using physician acceptance of telemedicine, as is the 
subject of this research project. He defined technology acceptance as "an individual's psychological state 
with regard to his or her voluntary or intended use of a particular technology". User acceptance in this 
study was examined by intention to use rather than actual usage. This decision was made primarily 
because telemedicine was (and is) still at an early development stage. The study targeted physicians who 
practiced in public tertiary hospitals in Hong Kong. He found that perceived usefulness and perceived 
ease of use were able to explain 37 percent of the variances observed in physician's attitudes toward 
incorporating telemedicine technology in their services. Perceived usefulness appeared to have 
contributed more to the explanatory power than perceived ease of use. 

The study of Chau [2000), investigated healthcare professionals' decisions to accept telemedicine 
technology. He did an empirical test of competing theories: TAM and TPB. This study also examined 
physicians' acceptance of telemedicine technology. Based on the responses from more than 400 
physicians, both models were evaluated in terms of overall fit, explanatory power and their causal links. 
Findings suggest that TAM may be more appropriate than TPB for examining technology acceptance by 
individual professionals. 

Chismar [2002) tested whether the extended TAM (TAM2) applied to physicians. With TAM2, Chismar was 
able to explain over half of the behavioural intention variance (R2 = 0,59) which previous studies 
involving physicians were not able to explain. The results also show an insignificant effect for perceived 
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ease of use. This makes clear that this construct is less applicable (at least in this form) in the 
professional context. Also, it appeared that subjective norm and image were not of influence when 
deciding to adopt the new telemedicine technology. 

2.3.1 Conclusions on the applicability of TAM 
All three of the previously mentioned studies show that the explanatory power of TAM (or TAM2) is 
sufficient in explaining physician 's acceptance of telemedicine. The results also show an insignificant 
effect for perceived ease of use. These studies were performed in Korea and the United States: no 
research on TAM2 has been found that was performed in Europe. What is being questioned is the 
applicability of TAM2 in Europe in explaining technology acceptance behaviour amongst physicians and 
other parties concerned, since TAM has received a fair amount of attention in the previous years. 

According to Hu [1999] many studies have examined TAM's overall explanatory power and measurement 
validity in different empirical settings characterized by user group, technology and organizational context. 
Results from these studies suggest that TAM is capable of providing fairly adequate explanation and/ or 
prediction of user acceptance of Information Technology. While perceived usefulness has been identified 
as consistently important in attitude formation, support for perceived ease of use has been inconsistent 
and of less significance. As suggested by the literature, a plausible explanation for the observed 
differential is that the importance of perceived ease of use as a determinant of the intention to use a 
technology may become insignificant after users' prolonged exposure to the technology. In spite of its 
popularity and considerable empirical support, TAM has been criticized for parsimony [Hu, 1999]. 

In spite of the documented empirical applicability of TAM, additional efforts are needed to validate 
existing research results, particularly those involving different technologies, users and/or organizational 
contexts, in order to extend the model's theoretical validity and empirical appl icability. For example, the 
validity of the model has rarely been tested with professionals such as physicians or attorneys in their 
own professional contexts. Such professionals may differ from students or other subjects commonly 
studied by previous research due to a many factors including general competence, intellectual and 
cognitive capacity, specialized training, and professional work and accomplishments. More research is 
necessary among these users [Hu, 1999]. 

In addition to more research among different target groups, Venkatesh and Davis [2000] pointed out the 
need for a better understanding of key technology acceptance determinants. To address these 
constraints, several model extension efforts have been attempted [Hu, 2003]. Some incorporated key 
determinants or antecedents. Others expanded TAM by including constructs from other theories or 
models. At the same time, the analysis of individual technology acceptance has proceeded along several 
dimensions, including target users, implementation context, and technology attributes . The collective 
results suggest that an individual's decision to accept a technology is likely to be affected by multiple key 
factors or considerations pertinent to the technology, the user, and the organizational context and that 
extensions of TAM are necessary [Hu, 2003] . 

The TAM2 model is Venkatesh and Davis' [2000] effort in order to extend the original TAM. This extended 
model accounted for 40-60% of the variance in usefulness perceptions and 34-52% of the variance in use 
intentions. Their research concerned the acceptance of four different office automation systems. In fact, 
most of the research done with TAM discussed the acceptance of a software tool [Legris et al., 2003]. 

After reviewing 22 articles on the topic of TAM, Legris et al. [2003] conclude that the results of TAM 
research are not totally consistent or clear. This suggests that significant factors are not included in the 
models and that additional research is necessary. Since TAM2 has only been researched in the United 
States of America by Venkatesh and Davis [2002] and in Hawaii by Chismar and Patton [2003] and 
yielded significant results, more research on this model is desired in order to assess its reliability and 
validity . More research in Europe (and among other target users) will be beneficial to its overall validity 
and reliability. In this research, physicians in Italy, Germany and France will be the target group for the 
TAM2 questionnaire in order to verify the model 's reliability in this context. The benefit of using TAM2 in 
this research is that it makes use of the majority of the questionnaire items of TAM, which has a well
researched and validated inventory of psychometric measurements, making its use operationally 
appealing [Chismar, 2003]. 

The study of Chismar [2002] has shown that TAM2 is more appropriate in a healthcare setting then TAM . 
About 60% of the variance in usage intentions was explained by the effects of perceived usefulness, job 
relevance and output quality. The target group for this study was a group of practicing paediatricians in 
Hawaii. In this research, TAM2 will be used because of its proven explanatory power in the healthcare 
setting and the lack of research in European countries. In the next chapter, the research methodology 
will be covered. 

Susanne Haasbroek, September 04 20 



Technology Acceptance and TeleCare 

3 Research Model and Methodology 
In this chapter the problem definition and research questions for this study are discussed. In the first 
paragraph, the background to the research assignment is described. An introduction to the company 
Drager Medical is provided as well as the motive for the research . In paragraph 3.2 the problem 
definition, the research assignment and the accompanying research questions are formulated. The third 
paragraph describes the model that will be used in this research as well as the hypotheses that will be 
tested in this study. The methodology that will be applied throughout this research is discussed in 
paragraph 3.4. The way in which the business model will be designed is discussed in the final paragraph, 
paragraph 3.5. 

3.1 Drager Medical and Telemedicine 

Drager - founded in 1889 - is a worldwide leading company that develops and provides technology and 
services to protect and maintain human life. Their innovative products monitor, support and protect the 
vital functions in human beings. At a very early stage the company focused on Medical and Safety 
Technology. This research project will concentrate on the Medical division of Drager. Production locations 
are located in Europe, Asia and the United States. Drager Medical concerns a wide variety of products 
and services that can be divided into five care areas: 

• Emergency Care: care during and before the transport of the patient to the care institution; 
• OR/ Anaesthesia: care during the surgery of the patient; 
• Critical Care: care during the stay in the hospital or care institution; 
4. Perinatal care: care for small babies; 
• HomeCare: ca re after release from the hospital or care institution. 

In this research project, the focus lies on HomeCare and specifically on Home Mechanical Ventilation and 
telemedicine . 

As well as in many other companies across the world (Aerotel; Israel, MIR; Italy and many companies in 
the US) at Drager Medical, the developments in the field of telemedicine have not gone unnoticed. The 
product group HomeCare has started working on the development of a new concept: TeleCare. The 
development of this concept takes place within the TopCare project that is subsidized by the European 
Union and that was launched in January of 2001. Several companies within the medical industry take part 
in this project, namely: Drager, Roche and Fresenius/ Calea. The TopCare project aims at combining 
existing opportunities in communication technology with medical equipment in order to improve the 
home care of patients at a reduced cost. TeleCare for Drager means extending the original Home 
Mechanical Ventilators with a module so the care-providers can monitor the patient's treatment: 
compliance data, oxygen saturation, number of breaths, etc. These data are sent from the patient to the 
provider by means of a telecommunications structure (most likely the internet). More information about 
Drager medical and the TopCare project can be found in Appendix 1. 

3.2 Problem Definition, Research Assignment and Research Questions 

The TopCare project, mentioned in the previous paragraph, will most likely be terminated near the end of 
2004. Drager intends to introduce a properly functioning TeleCare product to the European market in the 
next few years. In this market several critical players are essential to the success of the Telecare product, 
namely: 

.i. the care institutions (including the physicians that will work with the product); 

.i. the providers of health-care products to the patients (this can be Drager or an external company) 
• care-insurers that will have to decide on possible reimbursements; 
.i. the government/ regulatory bodies that determine the laws, regulations and directives; 
• the patient that will eventually use the product. 

According to Chau (2002] the ultimate success of telemedicine requires that an adopting organization 
addresses not only technological but also managerial challenges, including user technology acceptance. 
The respiratory technology on itself exists for some time now: the telecommunications component on the 
other hand is a new technological addition to the product. It appears that the acceptance of a new 
technology is one of the factors that define the success of a new product. It is assumed that this is also 
the case for Drager and the Telecare product. Therefore it is essential for Drager to know how each of the 
parties concerned, especially physicians, score on the acceptance of telemedicine. The acceptance of 
TeleCare by physicians is critical, since they have a major influence on the product- assortment of the 
providers: the physician demands a certain product that the provider can/ cannot supply to him. If the 
physician does not accept TeleCare as a new technology, he will probably never demand this product 
from the provider and TeleCare will fail. In the previous chapter, the Technology Acceptance Model was 
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described as one of the models that tries to explain user's acceptance of a new technology. The 
acceptance of TeleCare will be assessed in this research by means of a questionnaire and conclusions will 
be drawn on the level of acceptance of telemedicine by physicians. 

The parties concerned have never been working with this product before. Each of the different parties 
concerned will deal with this new technological development and the product in its own way and will or 
won't accept the product. This acceptance will eventually lead to a purchase or implementation of the 
product. Payton [2000) concludes that physicians played the most significant role in the implementation 
process of health care information systems. All of the parties concerned play a role in the acceptance of 
the new product. In this study, physician's and provider's acceptance of telemedicine is studied, since for 
the patient, nothing changes to the therapy he receives. The acceptance of the provider will be 
researched by means of qualitative interview sessions. 

The physicians that are included in this research practice in different countries that subsequently have 
different national cultures: Germany, Italy and France. In the movement toward globalization of markets 
and corporate multinationalism, the value of more cross-cultural research is clear. As firms grow their 
operations in the international arena, there is a need for the managers of these firms to learn as much as 
they can about the cross-cultural adoption and use of IT [Straub, 1997]. In this research, physicians 
practicing medicine in Germany, France and Italy are approached to participate in the TAM-study. The 
choice for the countries that are included in this study is based on the sales percentage relative to the 
total sales volume per country and the relevancy of research in a specific country. While considerable 
research has been directed toward understanding the adoption and diffusion of IT in U.S. firms, there 
have been only a handful of studies that specifically examine possible cultural effects on the adoption of 
new information technologies. Research on the impact of corporate culture on IT acceptance provides a 
useful viewpoint, but ethnic or national culture research undoubtedly has a special character. Based on 
the research that has been conducted to date, there is reason to believe that connections do exist 
between culture and the use of certain information technologies [Straub, 1997]. This study will attempt 
to analyse this by looking at the differences in technology acceptance of TeleCare across Germany, Italy 
and France. 

Technology acceptance across different national cultures is a prerequisite for the success of TeleCare, but 
the way in which TeleCare will be exploited is also of importance. The country specific data (regulatory, 
organizational and financial) largely determines the business model for TeleCare. The second aspect that 
is therefore included in the research is the design of a business model for one of the countries included in 
this study. 

The problem definition can now be defined as follows: 
• "Drager Medical is considering introducing the TeleCare product to the professional market in the 

next few years. It is unsure whether the European market is already accepting Telecare and how 
the product should be exploited so that it becomes profitable for Drager. " 

The research assignments that accompany this problem definition are: 
,. Study the acceptance of telemedicine among physicians, involved in pulmonology in Germany, 

France and Italy by making use of the Technology Acceptance Model (2); 
• Design a business model for one of the countries based on the data from the TAM2 research and 

other critical success factors for telemedicine satisfying the following design criteria : 
-+ profitability for Drager; 
-+ in accordance with legal and ethical guidelines; 
-+ profitability for the Home Care Providers (HCP) (or positive cost-benefit analysis); 
-+ technical feasibility. 

From these research assignments, the following four research questions can be derived: 
• What implications do the results of the TAM2 questionnaire have for the business model for 

TeleCare? 
• What country is the most appropriate for developing a business model for TeleCare, based on a 

list of success factors (to be determined)? 
.i. Can TeleCare improve the current (logistical, organizational and financial) processes in HMV from 

a cost/quality/timeliness perspective? If yes, how? 
4. What business model for TeleCare is the most profitable for Drager and at the same time is in 

accordance with legal and ethical guidelines and technically feasible? 

The next paragraphs explain how the research is performed and what methods will be used to achieve 
the desired results. 
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3.3 Research Model and Hypotheses 

In order to fulfil the first research assignment, a conceptual model is designed. The first part of the 
research concerns the extended Technology Acceptance Model (TAM2) [Venkatesh, 2000]. The TAM2 
model is an extension of the original TAM by Davis [1989]. This paragraph describes how the TAM2 
model is modified for this research and what hypotheses correspond with this model. Further, the impact 
of national culture on technology acceptance is explained and hypothesis for the different countries will 
be formulated. 

3.3.1 TAM2 model modifications 
TAM was designed by Davis [1989] to explain and predict an individual's acceptance of information 
technology. Since telemedicine contains aspects of information technology, this model may be applied 
here. The TAM2 model will be used to analyse the current levels of acceptance among parties concerned 
in TeleCare and it will also be analysed for its validity and reliability. 

The original Technology Acceptance Model theorizes that an individual's behavioural intention to use as 
system is determined by two beliefs: perceived usefulness, defined as the extent to which a person 
believes that using the system will enhance his or her job performance, and perceived ease of use, 
defined as the extent to which a person believes that using the system will be free of effort. TAM 
theorizes that the effects of external variables on intention to use are mediated by perceived usefulness 
and perceived ease of use. According to TAM, perceived usefulness is also influenced by perceived ease of 
use because, other things being equal, the easier the system is to use the more useful it can be 
[Venkatesh, 2000]. 

TAM2 explains perceived usefulness and usage intentions in terms of social influence and cognitive 
instrumental processes. Venkatesh [2000] found that both social influence processes (subjective norm, 
voluntariness, and image) and cognitive instrumental processes (job relevance, output quality, result 
demonstrability, and perceived ease of use) significant ly influenced user acceptance. The model proposed 
by Venkatesh [2000] is shown in figure 3. 

Subjective Norm 

Image 

Job Relevance 

Output Quality 

Result 
Demonstrability 

Experience 

Perceived Ease 
of Use 

Voluntariness 

Intention to use 
telemedicine 

Figure 3 TAM2 - Extension of the Technology Acceptance Model 

Usage behaviour 

Original 
TAM 

For this research, several constructs that are originally used in TAM2 are left out; Chismar [2003] 
previously researched TAM2 in a telemedicine context and made the same alterations to the conceptual 
model. The construct "voluntariness" was omitted because use of telemedicine is not being mandated, 
nor is there any expectation that it would be mandated in the foreseeable future. 

Similarly, the construct "experience" is intended to be used for studies after subjects have worked with a 
system. Since the product in this study has not yet been used by practitioners, this construct does not 
apply here. In Italy a small-sized clinical trial will start in June of 2004: from that moment on, experience 
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might be an issue, but until then this is not important in the research. Because the surveys are 
distributed in the months prior to the clinical trials, the construct experience is ignored in the research. 

The construct "usage behaviour" was also omitted, since the TeleCare product does not exist yet. 
Therefore it cannot be used in practice and the construct "usage behaviour" has no meaning here. 
Telemedicine is still at an early development stage: not many telemedicine initiatives have survived after 
their initial trials. According to Hu [1999], on the research side, a number of prior empirical studies have 
reported a strong, significant causal link between behavioural intention and actual behaviour. Therefore, 
omitting the variable usage behaviour does not mean that the explanatory power of the model is 
compromised. The conceptual framework that is used in this research can be found in figure 4. 

Subjective Norm 

H9 

Image 

Job Relevance 

Output Quality 

Result 
Demonstrability 

Figure 4 Research model TAM2 

3.3.2 Cultural differences and TAM 

Intention to use 
telemedicine 

Original 
TAM 

As mentioned by Chismar [2002[], additional research is needed to examine the effects of physicians' 
characteristics on information technology adoption, evaluation and comparison of physicians across 
specialties, disciplines, geographic boundaries, and cultures would be valuable. Since this research is 
performed in three different European countries, it is interesting to investigate whether there are 
differences in technology acceptance across these countries. Straub [1997] already researched the effect 
of national culture on TAM for Switzerland, Japan and the U.S. He concluded that there were indeed 
significant differences across countries when it comes to technology acceptance. It appeared that for 
Japan, the TAM was not applicable. In his research TAM fitted the US and Swiss data sample, but not the 
Japanese. In this study, a comparison will be made between TAM in Germany, France and Italy: it is 
questioned whether TAM applies here and whether there are significant differences in technology 
acceptance across these countries. 

In addition to the constructs mentioned in the previous paragraph, the influence of gender, prior 
experience and tenure (individual difference characteristics) on technology acceptance will also be 
analyzed. Three additional questions are added to the questionnaire to measure these constructs: for 
gender a question about the respondent's sex is included; for tenure a question about the number of 
years the physician is practicing medicine is included and lastly, for prior experience a question about the 
physician's current internet usage is included in the questionnaire. These individual difference 
characteristics will be explained in more detail in the next paragraph. 

3.3.3 Research Hypotheses 

The hypotheses regarding the relationships in the research model proposed in figure 4, will be dealt with 
in this paragraph. The hypotheses can be found in Venkatesh [2000]. 

-. Hypothesis 1 (Hl): Subjective norm will have a positive direct effect on perceived usefulness; 
• Hypothesis 2 (H2): Image will have a positive effect on perceived usefulness; 
• Hypothesis 3 (H3): Job relevance will have a positive effect on perceived usefulness; 
• Hypothesis 4 (H4): Output quality will have a positive effect on perceived usefulness; 
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Hypothesis 5 (HS): Result demonstrability will have a positive effect on perceived usefulness; 
Hypothesis 6 (H6): Perceived ease of use will have a positive effect on perceived usefulness; 

• Hypothesis 7 (H7): Perceived usefulness will have a positive effect on intention to use; 
• Hypothesis 8 (HS): Perceived ease of use will have a positive effect on intention to use; 
• Hypothesis 9 (H9): Subjective norm will have a positive effect on image; 
• Hypothesis 10 (Hl0): Subjective norm will have a positive effect on intention to use. 

The three hypotheses concerning the influence of individual difference characteristics on technology 
acceptance are the following: 

Prior work suggests that older workers and those with greater company tenure are more likely to resist 
new technologies [Agarwal, 1999]. When the technology is radically different from other technologies in 
existence, possibly for reasons of habit, greater need for stability, individual's age and tenure in the 
workforce may be negatively associated with perceived usefulness and perceived ease of use [Gattiker, 
1992]. Thus, the following hypothesis is tested: 

• Hypothesis 11 {Hll): The length of tenure in the workforce is negatively associated with 
a. perceived ease of use and; 
b. perceived usefulness. 

In general, prior research has established a positive relationship between experience with computing 
technology and a variety of outcomes such as affect towards computers and computing skill [Harrison, 
1992; Levin, 1989] . Following from research, the following hypothesis will be tested: 

• Hypothesis 12 (H12): The extent of prior experience with similar technologies is positively 
associated with 
a. perceived ease of use and; 
b. perceived usefulness. 

In accordance with the public belief that men more easily adapt new technologies, Venkatesh and Morris 
[2000] found proof for the following hypotheses that will also be tested in this research : 

• Hypothesis 13 (H13): Perceived usefulness will influence behavioral intention to use a system 
more strongly for men than it will for women; 

,. Hypotheses 14 {Hl4): Perceived ease of use will influence behavioral intention to use a 
technology more strongly for women than it will for men; 

• Hypothesis 15 {HlS): Women are more reluctant to adopt a new technology than men are: their 
intention to use a technology will be lower than men's. 

Further, it will be explored what influence the different individual difference traits have on the strength of 
the relationships between the different constructs in the TAM2. 

The last hypotheses in this research are related to the cultural differences in technology acceptance of 
TeleCare across Germany, France and Italy. According to a research by Deloitte and Touche [2000], the 
Italian telemedicine market is the most mature in Europe. The French telemedicine market is also 
growing, but the German market is still only in its infancy. It is assumed that in a more mature market, 
the acceptance of telemedicine will be higher than in a less mature market. It should be mentioned here, 
that all of the markets are still in the early adaptor's fase, but there are some differences between 
Germany, France and Italy. Germany is the least mature, then France and then Italy. Therefore the 
following two hypotheses were formulated: 

Hypothesis 16 (H16): Technology acceptance (measured by the intention to use) of TeleCare will be 
higher in France than in Germany; 
Hypothesis 17 ( H 17): Technology acceptance (measured by the intention to use) of TeleCare will be 
higher in Italy than in France. 

3 .4 Research Methodology 

In this paragraph the methodology that will be used in this research is explained . It is discussed how data 
will be collected and analysed . The methodology is applied in order to test the hypothesis mentioned in 
the previous paragraph. The methodology that is applied in the second part of this research (designing a 
business model), will be discussed in the last paragraph of this chapter. 
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3.4.1 Data collection 
The data for the research on TAM2 are collected by means of a paper-and-pencil questionnaire. This 
mode of measurement has a few advantages: it is low in cost, interviewer bias is avoided and there is no 
evidence of large differences between the quality of responses to sensitive questions in paper-and-pencil 
questionnaires versus carefully constructed interview situations [Hoyle et al., 2002]. Another reason for 
the choice for a paper-and-pencil questionnaire is the geographic location of the respondents: they are 
spread over Germany, Italy and France. It is too costly to do face-to-face interviews in this situation. A 
self-reporting approach was used for the data-collection, which is considered to be appropriate for 
assessing physicians' intention to adopt telemedicine technology [Croteau, 2002]. 

3.4.2 Questionnaire 
A questionnaire was designed for this research project. This questionnaire contains questions 
corresponding to the concepts in the TAM2 research mode. In Appendix 2 the German version of the 
questionnaire can be found. The questionnaire was also translated into French and Italian. 

The questions used to measure Perceived Usefulness, Perceived ease of use, Behavioural intention and 
Subjective Norms were obtained from Chau [2002]. The question items used to measure Image, Job 
relevance, output quality and result demonstrability were borrowed from Chrismar [2002]. Both did a 
comparable study on telemedicine acceptance using respectively the TAM and TAM2 model. 

Although validated by prior research, the adopted instrument needs to be examined to ensure content 
validity and reliability within the targeted context. In focus groups with physicians and employees of 
Drager, it was assured that all of the variables that possibly affect the intention to use telemedicine are 
included in the research. Physicians emphasized the importance of data-output, cost savings (result 
demonstrability) and job relevance. The other variables were not explicitly mentioned, but are still 
included in the research in order to verify the validity of the entire model. 

Instrument validation or re-validation is necessary because its validity may not be persistent across 
different technologies and user groups [Chau, 2002]. Three people from Drager (and involved in 
HomeCare) were put to the test. Using a card sorting method suggested by Moore and Benbasat, all 
question items in the instrument were printed on 8 * 6 cm index cards, which were shuffled randomly 
and then presented to the persons individually. Each was asked to sort the cards into appropriate 
categories that represented the respective constructs. The categories were not mentioned before the 
test. The results were satisfactory: the participants were able to sort the cards into the appropriate 
categories with an accuracy of respectively: 22/24 (0.92), 23/24 (0.96) and 21/24 (0.88). The card
sorting test was repeated with three physicians from Germany, Italy and France. The were also able to 
categorize the question- items with an accuracy rate of more than 0.90 (0.96, 0.92, 0.92). 

The review panel also helped formatting the questionnaire. The 7-point Likert scale was reduced to a 5-
point Likert-scale where (1= strongly disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly 
agree). This is in agreement with the scales used in the previously mentioned articles [Chau, 2002, 
Chismar, 2002), a 5-point Likert- scale is used to measure the constructs used. 

3.4.3 Sample 
Drager intends to introduce a properly functioning TeleCare product to the European market in the next 
few years. In this market several critical players are essential to the success of the TeleCare product, 
namely: 

-. the care institutions that will prescribe the product (including the physicians); 
,. care-insurers that will have to decide on possible compensations; 
.i. the providers that provide the patient with the product; 
• the governments that will have to decide on possible subsidies and regulations; 
• the patient that will eventually use the product. 

Figure 5 shows the flow of the HomeCare products as it is arranged in the Netherlands, Italy, Germany 
and France. Drager delivers the products to a variety of providers. The provider is an independent 
company that is responsible for the delivery of the HomeCare products to the patients. The patient often 
does not have a choice of provider: this is arranged by the care-insurers. In Germany, one of the 
providers is the sales organization of Drager. The influence of the physician is shown in figure 5 by means 
of the thin black lines. The physician is in most cases the person who decides on the mode of therapy a 
patient receives and orders the provider to treat a patient with a certain therapy. Also, physicians are 
very often consulted in the design of new products. Therefore they have a major influence in the 
acceptance of the TeleCare product and physician acceptance of TeleCare is the subject of this study. 
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The sample that was selected for th is study, consists of physicians that are active in Home Mechanical 
Ventilation and that are familiar with Drager products. TeleCare is an extension of the existing home 
mechanical ventilator. The physicians that are active in Home Mechanical Ventilation (HMV) are 
pulmonologists, pneumonologists and intinsivists, depending on the country of residence. The first two 
groups contain doctors in the area of lung-diseases. The intensivists are the physicians that are active on 
the Intensive Care Units and are in many cases responsible for prescribing a Home Ventilator to a 
patient. 

There are many types of hospitals in which these specialists can operate ranging from small tertiary 
hospitals to university hospitals that have a broad range of diagnostic machinery and treatment 
possibilities. Because of the technological complexity of the product and the prerequisite of internet
access for the use of TeleCare, it is decided to include the medium and large sized hospitals in this 
research and leave the small-sized hospitals out. 

In Italy this means that out of the list of 634 physicians active in the field of HMV (pulmonologists and 
anaesthesiologists), 360 are selected to participate in the study. A paper questionnaire is mailed to all of 
them. In France, out of the 983 physicians active in the field of HMV (pulmonologists, pneumonologists, 
anaesthesiologists and intensivists), 585 could be selected based on the above mentioned criteria. Each 
physician in this group received a paper questionnaire. For Germany, the active base of 785 physicians 
active in the field of HMV (pulmonologists and pneumonologists), 290 were selected to participate in this 
study based on the above mentioned criteria. 

With satisfactory face- and content validity, the final questionnaire was administered via mail, to a total 
of 1235 physicians in Italy, France and Germany. The survey was accompanied by a cover letter stating 
the nature and purpose of the study. Participation was voluntary and confidentiality and anonymity were 
assured. In order to enhance the accuracy of the responses, a working definition of telemedicine and an 
example of telemedicine technology were provided at the beginning of the questionnaire. All physicians 
were asked to indicate their specialty, gender, number of years of practice and the number of times they 
access the internet on a normal working day. 

A pre-stamped return-envelope was included with the questionnaire in order to increase the response 
rate. An email message was send to the 689 physicians that have an active email account (or that Drager 
knows of) as a pre-notification of the upcoming survey. 

Two weeks after the mailing, a reminder-card was sent, including a link to a website created especially 
for this research: www.telemedicine- research .tk 

Of the 1235 questionnaires distributed, 71 from Italy, 99 from France and 91 from Germany were 
properly completed and returned. In total, 89 questionnaires were returned to Drager by the post: the 
physicians appeared not to be working at that address anymore. The questionnaires that were returned 
incomplete were omitted from the analysis (13 in total). In total this represents a 24% effective response 
rate. 

In appendix 3, the non-response bias is researched by means of comparing the mean scores on each 
variable of the early (first half) and late (second half) respondents. For neither of the countries in this 

Susanne Haasbroek, September 04 27 



Technology Acceptance and TeleCare 

research, evidence for a non-response bias was found: the mean scores of the early and late respondents 
did not differ significantly. 

What is striking is the low response rate of Italy. This may be caused by the Italian mail system which is 
known for the ineffective handling of mail. Most questionnaires that were returned to Drager incomplete 
were originally from Italy (64). This could also mean that the addresses that were provided by the Drager 
subsidiary in Italy were not entirely adequate. 

The demographics of the sample are found in table 1. 

Table 1 - Sample demographics 
n % 

Country of residence Germany 91 36 
France 99 39 
Italy 71 25 
Total 261 100 

Sex Male 171 65 
Female 90 35 

Specialty Pulmonology/ Pneumology 230 90 
Anesthesiology/Reanimation 31 10 

Number of years of clinical practice 0-5 36 14 
6-10 63 24 
11-20 65 26 
21-30 73 28 
30+ 24 8 

Number of times per day the 0-2 51 19 
internet is accessed 3-5 88 34 

6-8 60 23 
9+ 62 24 

From this table, it can be observed that the distribution of males and females in the sample is uneven. 
This is historically caused by the fact that there are more men practicing medicine than women. A recent 
study in the USA has shown that only 25% of all physicians were female 
[http://www.aap.org/womenpeds/demographics2003.doc]. In this study a percentage of 35% was found . 
Therefore, our findings are in accordance with the previous studies on the demographics of physicians. 
According to the aforementioned study, if another specialty were analysed, for example paediatrics, most 
likely the sample would be more evenly distributed: 50% of all paediatricians are female. 

3.4.4 Data Analysis 

The Partial Least Squares [Wold, 1960] approach was used to estimate the structural parameters in the 
conceptual model. Partial Least Squares (PLS) is more suitable then multiple linear regression (MLR) in 
situations where there are many variables and/or ill-understood relationships between the variables 
and/or the object is to construct a good predictive model [www.support.sas.com]. PLS is considered more 
appropriate for models containing complex relationships: large number of indicators, constructs and 
relationships as is the case in this research . PLS also places minimum requirements on measurement 
levels, does not require multivariate normal data and is more suitable for small samples [Marcoulides, 
1998]. The total sample size of 261 is considered sufficient for this approach. The sub-samples of 
consequently 91, 99 and 71 can also be used in the PLS analysis, because of the appropriateness of PLS 
for smaller samples. ' 

3.5 Business model design 

After the analysis of the TAM2 model, a business model for TeleCare is designed. The design-approach is 
developed in cooperation with the product group manager of Drager and follows a logical path. There is 
no literature on this topic, since TeleCare is the first product in its kind worldwide. 

The choice for the country for which the business model will be developed, is based on criteria found in 
literature. Each of these success-factors will be analysed for the different countries. Based on these 
outcomes and the results from the TAM2 questionnaire, a choice will be made for one country for which a 
business model will be designed. 

With this and the implications from the TAM2 research in mind, it should be decided whether it is desired 
to continue the TeleCare development project. Therefore a number of criteria are formulated, which will 
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be used to make a go/ no-go decision for TeleCare. The next logical step in order to analyse what 
TeleCare should be able to do in Home Mechanical Ventilation, is to map the processes in HMV at this 
moment. Then, it can be shown what implications TeleCare may have for these processes and where the 
added value may lie. In order to do this, the different functions related to Home Mechanical Ventilation 
are researched. The "old " processes and functions (without the use of TeleCare) of the different 
stakeholders is then used to compare the "old" situation to the situation in which TeleCare is used . The 
impact that TeleCare has on the different processes is quantified in cost, quality and time- parameters; 
these are the earlier mentioned criteria. 

If the outcomes of the analyses of the changes in cost, quality and time are positive for at least one of 
the stakeholders, a business model for TeleCare is designed . Based on these results, and additional 
design criteria formulated in cooperation with the management, a business model for TeleCare can be 
developed. Since there has not been such a product elsewhere, there is no previous example or lessons 
to be learned from previous projects. Therefore, this business model is a primer in its kind and the 
feasibility will have to be researched in the future. 

This business model should satisfy the following design criteria: 
-+ profitability for Drager; 
-+ in accordance with legal and ethical guidelines; 
-+ profitability for the Home Care Providers (HCP) (or positive cost-benefit analysis); 
-+ technical feasibility. 

The list below summarizes the different issues in the business model: 

1. Positioning statement: (target, offering concept and value proposition; Anderson, 1999); 
2. What legal issues affect the usage of TeleCare? How does this affect the business model? 
3. Exploitation mode: who pays for the service and how: does the provider pay Drager a monthly 

fee, or do they buy the machines? Or does the provider buy the machines, and delivers the 
service to the physicians against a fee? A lot of possibilities exist here. 

4. How should the infrastructure for TeleCare be designed? Where should the data-server be placed? 
At the provider, at Drager or at an existing third party? (maybe the same party that is now taking 
care of the electronic patient records?) Who owns a card-reader; is this the provider, the 
physician or both? 

5. What should the contents be of the data-transfers from the patient to the provider; from the 
provider to the physicians and back? How can this be arranged? 

In figure 6 below, a visualization of this approach is provided . 
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Figure 6 Research model for the business model design 
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The data-collection method that is used in this part of the research project is mainly the open interview. 
In France five homecare providers exist, of which the three largest were chosen for the research. 
Together these providers take care of about 75% of all patients who are receiving home mechanical 
ventilation : this assures the validity of the data gathered by means of the interviews. The opinions of 
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these providers are therefore very important and determine the final outcomes of this project. The 
reliability of the data is assured by not only focusing on one provider, but checking everything with three 
different providers. If the answers that they provide independently from each other are alike, it can be 
assumed that the data is reliable. 
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4 Findings of the TAM(2) Questionnaire 
In the second chapter, a literature review is given of existing insights in the Technology Acceptance 
Model (2) from a medical perspective. In chapter 3, an overview of the research model and methodology 
that are used in this research is provided. In this chapter, the results from the questionnaires that were 
sent to about 1200 physicians are discussed. In the first paragraph, the construct validity is discussed. 
The model testing results are covered in the second paragraph. Paragraph 4.3 is dedicated to the 
differences in measurement and structural parameters between Germany, Italy and France. 

4.1 Construct Validity 

In this study, the applicability of the TAM2 model in a healthcare setting is tested, specifically with 
pulmonologists. In this paragraph the entire data sample was used for analysis: no distinction was made 
between Germany, France or Italy. 

Although the TAM scales have been validated by much prior research [Venkatesh, 2000; Hu, 1999; Chau, 
2002], the instrument was examined for construct validity within the context of paediatricians. In order 
to assess the instrument's construct validity, reliability, convergent validity and discriminant validity were 
analysed. 

Reliability was examined using composite scale reliability. As can be seen in Table 2, all of the values 
were well above 0.70 the acceptable range recommended by the literature [Nunnally, 1978]. In fact, they 
are above 0.88, which is considered very good. 

Confirmatory factor analysis was then conducted to examine convergent and discriminant validity. In 
Table 2, the results from this factor analysis are summarized. It shows that sufficient convergent validity 
was achieved: all of the items exhibited a loading higher than 0.5 on their respective factors. Average 
variance extracted exceeded the 0.5 cut-off value for all of the constructs. 

Table 2 - Construct validity results, entire sample 

Construct1 Item Standardized Average Variance Extracted Composite Scale Relilability 
Loadings 

PU 1 0.93 0.84 0.95 
2 0.92 
3 0.90 
4 0 .90 

PEOU 1 0.93 0.85 - 0.96 
2 0 .91 
3 0.93 
4 0.92 

BI 1 0.94 0.88 0.95 
2 0.94 
3 0.94 

SN 1 0.90 0.67 0.86 
2 0.80 
3 0.67 

I 1 0.94 0 .88 0.96 
2 0.93 
3 0.94 

JR 1 0.95 0.92 0.95 
2 0.96 

OQ 1 0.96 0.91 0.96 
2 0.96 

RD 1 0.73 0.70 0.88 
2 0.85 
3 0.92 

1 PU = Perceived Usefulness, PEOU = Perceived Ease of Use, BI = Behavioural Intention, SN = SubJect1ve Norm, I = 
Image, JR = Job Relevance, OQ = Output Quality, RD = Result Demonstrability 
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Discriminant validity was examined by means of the construct-intercorrelations. Discriminant validity 
implies that the square root of the average variance extracted should exceed the intercorrelations of the 
construct with the other constructs in the model. Table 3 shows that this criterion is met for all the 
constructs: therefore discriminant validity is ensured. 

Table 3 - Construct intercorrelations 
Mean SD PU PEOU Bl SN I JR OQ RD 

PU 1 3.17 1.05 0.91 
PEOU 2.84 1.03 0.41 0.92 
Bl 3.15 1.07 0.85 0.41 0.93 
SN 3.21 0.58 0.16 0.03 0 .18 0.82 
I 2.94 0.94 0.21 0 .17 0.29 0.21 0.93 
JR 3.68 0.96 0.32 0 .17 0.30 0.14 0.14 0.95 
OQ 3.35 0.91 0.46 0 .23 0 .39 0.12 0.12 0 .22 0.96 
RD 3.14 0.79 0 .36 0 .52 0.42 0.17 0.17 0.41 0.26 0.84 

PU = Perceived Usefulness, PEOU = Perceived Ease of Use, BI = Behavioural Intention, SN = Subjective Norm, I = 
Image, JR = Job Relevance, OQ = Output Quality, RD = Result Demonstrability 
Diagonal : square root of average variance extracted 
SD = Standard Deviation 

4.2 Model testing results 

In this paragraph, the overall model fit will be assessed based on the complete sample. Next, stepwise 
regression analyses will be used to explain Behavioural Intention to Use Telecare. The hypotheses will be 
tested based on the results of these regression analyses. Finally, the results of the regression analysis 
are verified by means of a test of the measurement model using PLS analysis. 

4.2.1 Model fit 
First, the overall model fit was assessed by using multiple fit criteria, as suggested by Hu [1999]. Lisrel 
was used to perform these analyses. Specifically, seven goodness-of-fit indices were used, including chi 
quare/degree of freedom, goodness-of-fit index (GFI) , adjusted goodness-of-fit index {AGFI), normalized 
fit index (NFI), nonnormalized fit index (NNFI), comparative fit index (CFI), and root mean square 
residual (RMSR). Table 4 summarizes the values observed in this study together with recommended 
values of common model fit indexes. As shown, even though the goodness-of-fit index (GFI) failed to 
meet the recommended minimum level, this was close enough to suggest that the model fit was 
sufficiently adequate to assess the results for the causal relations model. 

Table 4 - Analysis of Overall Model Goodness-of-Fit 

Model goodness-of fit indexes 

Chi-square/ degree of freedom 
Goodness-of-fit index (GFI) 
Adjusted goodness-of-fit-index (AGFI) 
Normalized fit index (NFI) 
Nonnormalized fit index (NNFI) 
Comparative fit index ·(CFI) 
Root mean square residual (RMSR) 

Recommended value 

:5 3.0 
2::: 0.90 
2::: 0.80 
2::: 0.90 
2::: 0.90 
2::: 0 .90 
:5 0.10 

Results obtained from this study 

2.30 
0.86 
0.81 
0.95 
0.96 
0 .97 
0.046 

In addition to the analysis of the overall model goodness-of-fit, an explanatory factor analysis was 
performed. Specifically, the maximum likelihood method analysis with a promax rotation was performed, 
because of the probable correlation between or among the factors examined . Table 5 shows that 6 
factors could be extracted from the data with an eigenvalue > 1. Table 6 summarize the results from the 
factor analysis, suggesting that the measurement exhibited reasonable discriminant validity for the 
context of this study. The results are not as clean and consistent with factor analysis results reported in 
previous studies [Venkatesh, 2000; Hu, 1999; Chau, 2002]. Because the constructs had been chosen a 
priori (based on theory instead of experience], there is no direct need to interpret the meaning of the 
variable or give a descriptive name to the factors. The identification of the variables and labelling of 
factors had been completed by the investigators in the above mentioned stud ies; therefore they are 
applied here according to the literature [Chismar, 2002]. 

Table 6 shows that Behavioural Intention items load high on the Perceived Usefulness construct and that 
Result Demonstrability loads moderately on the Perceived Ease of Use construct . Again, despite this 
unclea,\ factorial analysis, the constructs are applied according to literature. 
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Table 5 - Component Extraction and Total Variance 

Component 
1 
2 
3 
4 
5 
6 
7 

Initial Eigenvalues 
Total 
8.473 
2.779 
2.544 
1.990 
1.651 
1.395 
.982 

Table 6 - Component Factor Loading 
Item1 1 2 
PUl .875 
PU2 .838 
PU3 .857 
PU4 .875 
PEOUl .951 
PEOU2 .911 
PEOU3 .933 
PEOU4 .866 
Bil .840 
BI2 .922 
BB .872 
SNl 
SN2 
SN3 
11 
12 
13 
JRl 
JR2 
0 1 
OQ2 
RDl .442 
RD2 .354 
RD3 .352 

% of Variance 
35.304 
11.578 
10.602 
8.293 
6 .880 
5.814 
4 .092 

3 4 

.943 

.949 

.842 
.920 
.939 

Cumulative % 
35.304 
46.882 
57.483 
65.776 
72 .656 
78.470 
82 .562 

5 6 

.624 

.893 

.728 

.842 

.968 

1 PU = Perceived Usefulness, PEOU = Perceived Ease of Use, BI = Behavioural Intention, SN = Subjective Norm, 
I = Image, JR = Job Relevance, OQ = Output Quality, RD = Result Demonstrability 

4.2.2 Hypotheses testing (complete sample) 
PLS was used to estimate the model parameters. The complete sample is used in the analysis. The 
explanatory power of the model for individual constructs was examined using the resulting R2 for each 
dependent construct. A bootstrapping procedure with 500 resamples was used to test the effects and the 
significance of the parameters in the conceptual model. 

The results of the hypotheses tests for the hypotheses concerning the original TAM2 model are shown in 
Table 7. 
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Table 7 - Testing of Hypotheses (complete sample), Causal relationships 
Hypothesis Constructs• Direction 13 
H1 SN - PU Positive 0 .09* 
H2 I - PU Positive 0 .10 n.s. 
H3 JR - PU Positive 0.15** 
Hi OQ - PU Positive 0 .33** 
H5 RD - PU Positive 0 .05 n.s. 
H6 PEOU - PU Positive 0 .28* * 
Hz PU - BI Positive 0.82* * 
Ha PEOU - BI Positive 0.06* 
Hp SN - I Positive 0 .21 * * 
H10 SN - BI Positive 0 .03 n.s. 
H13 PU - BI, GENDER Male > Female Male: 0.82 

Female : 0. 79 
H14 PEOU - BI , GENDER Female > Male Male: 0.06 

Female: 0.08 

Test 
Failed to reject 
Rejected 
Failed to reject 
Failed to reject 
Rejected 
Failed to reject 
Failed to reject 
Failed to reject 
Failed to reject 
Rejected 
Rejected 

Rejected 

a SN = Subjective Norm, PU = Perceived Usefulness, I = Image, JR = Job Relevance, OQ = Output Quality, RD = 
Result Demonstrability, PEOU = Perceived Ease of Use, BI = Behavioural Intention 

* Significant at p < 0.05 
** Significant at p < 0 .01 
n.s. not significant at 0 .05 level 

The effects of perceived usefulness and perceived ease of use explained 72% (R2=. 72) of the variances 
observed in physician's intentions toward using telemedicine technologies in their work. Further, the 
combination of job relevance, subjective norm and output quality appeared to explain 36% (R2=.36) of 
the variances observed in perceived usefulness. 

The results show that perceived usefulness (B=0.82) was a very strong determinant of intention to use. 
Perceived ease of use had a small effect on intention to use (B=0.06), only at the 0.05 level of 
significance. Subjective norm was found to have no significant effect on behavioural intention. 

The factors determining perceived usefulness were job relevance (B=0.15), output quality (B=0.33) and 
perceived ease of use (B=0 .28) . A very small effect of subjective norm on perceived usefulness can be 
observed (B=0.09). The results show that perceived usefulness is not significantly affected by the social 
influence processes; image and subjective norm at the 0.01 level of significance. The effect of result 
demonstrability on perceived usefulness appeared to be not significant. 

The influence of gender on the strength of the relationship between perceived usefulness and behavioural 
intention appears to be not significant. Also the influence of gender on the strength of the relationship 
between perceived ease of use and behavioural intention was found to be not significant. 

The graphical presentation of these results can be found in figure 7 below. 

Subjective norm 

Job relevance 

Output quality 

* Significant at p < 0.05 
** Significant at p < 0.01 
n.s. not significant at 0 .05 level 

Pere. Usefulness 
R2 = .36 

13 = 0.28** 

Pere. Ease of Use 

Figure 7 Model testing results complete sample 

13 = 0.82** Intention to use 
R2 = .72 

The next hypotheses concern the influence of the individual difference characteristics tenure in the 
workforce and past experience on perceived usefulness and perceived ease of use. The effect of past 
experience is measured by the number of times the internet is accessed per day. It is assumed that the 
more often the internet is accessed per day, the more experience a person has with the internet. 
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First, the relationship between tenure in the workforce and perceived ease of use and perceived 
usefulness is analyzed by means of correlation analysis . Next, the influence of past experience on 
perceived ease of use and perceived usefulness is assessed . In table 8, the results of these analyses can 
be found. 

Table 8 - Testing of hypotheses, individual difference characteristics (Correlation) 
Hypothesis Constructs• Direction Correlation coefficient Test 
HuA TEN - PEOU Negative -0 .202** Failed to reject 
Hua TEN - PU Negative -0 .502** Failed to reject 
H12A PE - PEOU Positive 0.173** Failed to reject 
H12A PE - PU Positive 0.429** Failed to reject 

a TEN Tenure in the workforce, PU = Perceived Usefulness, PEOU Perceived Ease of Use, PE = Past 
Experience 

* Significant at p < 0 .05 
** Significant at p < 0.01 
n.s. not significant at 0 .05 level 

As shown in Table 8, neither of the hypotheses concerning these individual difference traits could be 
rejected. The results show significant effects for all of the individual difference characteristics: tenure has 
a direct moderately negative effect on perceived ease of use (Pearson correlation = -0.202, p<0.000) 
and a direct strongly negative effect on perceived usefulness (Pearson correlation -0.502). 

Past experience appears to positively correlate with perceived ease of use (Pearson correlation = 0.173, 
p<0.000) and perceived usefulness (Pearson correlation = 0.429, p<0.000) . 

Further, it can be shown by correlation analysis that there is a direct negative relationship between 
tenure in the workforce and past experience: the correlation coefficient is -.37. This means that the older 
the physician is, the less often he accesses the internet per day. So, the younger physicians the more 
they access the internet per day and the more likely they are to accept TeleCare. 

Next, the influence of the individual difference characteristics on the causal relations in the structural 
model is explored. The influence of gender, tenure in the workforce and past experience on the 
(relationships between) different constructs is analysed by means of PLS analyses. For the PLS analysis 
on the influence of past experience, two groups are formulated: 

Group 1 (n=140): internet access between 0 and 5 times per day and; 
Group 2 (n=122) : internet access between 5 and 9+ times per day. 

In order to investigate the influence of tenure in the workforce, the number of years a physician is 
practicing medicine is demanded in the questionnaire. Again, two groups are formulated to perform a PLS 
analysis: 

Group 1 (n=71): between 0 and 10 years of practice and; 
Group 2 (n= 165): more than 10 years of practice. 

The influence of these characteristics on the two main relationships in the TAM2 model is investigated by 
means of PLS analysis on the aforementioned groups. The results of the analyses can be found in table 9. 

T able 9 - Influence of individual difference characteristics on causal relationshios 
Hypothesis Constructs• B (Group 1) Standard error B (Group 2) Standard t-test V to.01 ,v 

error 
H11 ... PEOU - BL TEN 0.04 0.0803 0.12 0.0480 7.8 93 2.358 
Hua PU - BI, TEN 0.80 0 .0309 0.77 0 .0326 6 .73 141 2 .326 
H12A PEOU - BI, PE 0.11 0 .0444 0 .05 0 .0536 9 .78 237 2 .326 
H••• PU - BI PE 0 .81 0 .0327 0 .73 0.0527 14.5 197 2 .326 

PU = Perceived Usefulness, BI = Behavioural Intention, PEOU = Perceived Ease of Use, GENDER = Gender of the 
Respondent, TEN = Tenure in the workforce, PE = Past Experience 

By using a t-test for differences in means of independent samples with unknown variances, it is shown 
that there is a significant effect from the individual difference traits on all of the proposed relationships. 
From table 9 it can be observed that the older the physician (group 2) is the influence of perceived ease 
of use on behavioural intention increases and the influence of perceived usefulness very slightly but 
significantly decreases. When the effect of past experience is examined, it is shown that the influence of 
perceived ease of use seems to become less important whenever the experience increases. The impact of 
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perceived usefulness on behavioural intention also becomes significantly less important whenever the 
experience increases. 

The remaining hypothesis concern the differences in means of behavioural intention caused by gender 
and country. The test for difference of means were performed by means of an independent sample T
test. The results of the test may be found in Table 10. 

Table 10 - Testing of Hypotheses (complete sample), Differences in means 
Hypothesis Constructs• Direction Difference in 

Means 
Test 

BI - GENDER Male BI > female BI Male: BI=3.3 Failed to reject 
Female: BI=2.8 
0.50** 

BI - COUNTRY France Bl > Germany BI France : BI=3.7 Failed to reject 
Germany: BI=2.3 
1.4** 

BI - COUNTRY Italy BI > France BI Italy: BI=3.4 Rejected 
France: BI=3.7 
0.30 n.s. 

a BI = Behavioural Intention, GENDER = Gender of Respondent, COUNTRY = Country of residence 
* Significant at p < 0.05 
** Significant at p < 0.01 
n.s. not significant at 0.05 level 

The results show a significant effect of gender on behavioural intention: the mean behavioural intention 
score for males equals 3.3 and for females this score equals 2.8. A t-test for independent samples shows 
that difference of 0.50 appears significant at the 0.01 level. Behavioural intention to use telemedicine 
also shows to be higher in France (average BI= 3.7) than in Germany (average BI= 2.3). The difference 
of 1.4 is significant at the 0.01 level according to the t-test of means. The difference in mean behavioural 
intention between France and Italy on the other hand does not seem to be significant. 

4.3 TAM2 in Germany, Italy and France 

The analyses in the previous paragraphs all concerned the entire sample. It is interesting to see what the 
results are of the PLS analysis for the countries Germany, France and Italy, because of the possible 
influence of cultural differences on differences in the acceptance of TeleCare. In the figures 8, 9 and 10 
below, the results of the analyses for the different countries may be found. Because of the small sizes of 
these sub-samples, caution should be exercised when discussing the results of these analyses. Therefore, 
in this paragraph, an analysis with PLS is performed for each sub-sample (per country), because of the 
programme's appropriateness for smaller samples. 

Job relevance 

Output Quality 

* Significant at p < 0.05 
** Significant at p < 0.01 

Pere. Usefulness 
R2 = 0.31 

Figure 8 Model testing results for Germany 

Result 
Demonstrability 

Output quality 

* Significant at p < 0.05 
** Significant at p < 0.01 

Susanne Haasbroek, September 04 

Pere. Usefulness 
R2 = 0.30 

B = 0.62** 

B = 0.89** 

Intention to use 
R2 = 0.41 

Intention to use 
R2 = 0.78 
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Figure 9 Model testing results for Italy 

Job relevance 

Output quality 

Image 

* Significant at p < 0.05 
** Significant at p < 0.01 

Pere. Usefulness 
R2 = 0.44 

Pere. Ease of Use 

Figure 10 Model testing results for France 

Intention to use 
R2 = 0.62 

From these figures it can be observed that the major differences between the countries lie in the variance 
in intention to use that the model can explain. For France and Italy it seems that the predictors of 
intention to use (perceived usefulness and perceived ease of use) explain respectively 62% and 78% of 
the variance of usage intentions by physicians. For Germany, this is only 41 %, which is still quite high. 

The second difference lies in the predictor variables for perceived usefulness. In France, it appears that 
Job Relevance, Output Quality and Image affect perceived usefulness. In Germany, Job Relevance and 
Output Quality are found to be the predictor variables for perceived usefulness. Result demonstrability 
and output quality are the main determinants of perceived usefulness for Italy. 

Further, if the countries are regarded separately, the influence of perceived ease of use on perceived 
usefulness and behavioural intention seems to be not significant in Germany and Italy as opposed to the 
situation in France. 

In the last paragraph of this chapter, the results of the analysis of the data (total sample and sub
samples) are discussed. The major findings are provided, as well as the limitations and implications of the 
study. 

4.4 Discussion and Conclusion of the TAM2 research 

In the previous paragraphs, a conceptual model containing different determinants of behavioural 
intention to use Telecare was tested. In total, of the 19 hypotheses that were drawn up, for the total 
sample 13 were confirmed in the statistical analysis and 6 could not be supported. In this paragraph 
each of these accepted or rejected hypotheses will be discussed. In addition to this discussion, an 
overview is given of practical and theoretical implications as well as the limitations of this study. Lastly, 
recommendations for future research are given. 

4.4.1 Discussion of the findings 

The understanding of factors that influence physicians' intention to adopt Internet-based health 
applications is important as the Internet becomes increasingly more useful and common place in the 
health care setting . This study examined the applicability of TAM2 for predicting physicians, specifically, 
pulmonologists' intention to adopt TeleCare . The results suggest that TAM2 was partially adequate and 
applicable in the professional context of physicians. Overall, the TAM2 model was able to account for a 
significant portion of variances in physicians' acceptance decisions in three European countries (Germany, 
France and Italy) . 

As theorized, perceived usefulness was found to have a significant and strong influence on physicians' 
usage intention. However, perceived ease of use, one of TAM's core constructs, was only significant at 
the 0.05 level. Perceived ease of use appears to have very limited direct effects on intention to use. This 
implies that physicians are unlikely to accept a technology simply because it is easy to use. As 
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commented by Keil et al. [1995], no amount of perceived ease of use will compensate for low usefulness. 
However, the effect of perceived ease of use should not be underestimated. According to this analysis, 
perceived ease of use is an important determinant of perceived usefulness. Judged by its total effect, 
perceived ease of use does influence physician's technology acceptance decisions; i.e. via perceived 
usefulness. In turn, the significant, but indirect, effect of perceived ease of use on user technology 
acceptance highlights the importance of continued user support beyond initial training. This is why the 
relevance and impacts of perceived ease of use should not be discounted as users become experienced 
with the technology; instead, user training and support should be provided on an ongoing basis to ensure 
continued acceptance. Drager has already understood this and is continuously training personnel, 
providers and physicians on their products. 

These findings are not completely consistent with prior studies that have used physicians as the targeted 
subjects [Hu, 2002; Chau, 2002; Chismar, 2002]. Hu et al [2002] who evaluated TAM examining 
physicians' acceptance of telemedicine, found that ease of use had no significant influence on attitude 
and perceived usefulness. Chau et al [2002], also examining physicians' acceptance of telemedicine 
reported that perceived usefulness was the most significant factor affecting physicians' acceptance of 
telemedicine technology, while perceived ease of use had no significant effect on either perceived 
usefulness or attitude. Chismar [2002], also found no significant effect of perceived ease of use on 
intention to use and perceived usefulness. Though very small, and only significant at the 0.05 level, this 
study found proof for the causal link between perceived ease of use and intention to use if the complete 
sample is regarded. This may be caused by the fact that Chismar [2002], Chau [2002] and Hu [2002] 
have all used technologies that were already familiar to the physicians, thus decreasing the effect that 
perceived ease of use may have on intention to use the technology [Chismar, 2002]. In this study, the 
technology is absolutely unknown to physicians, so they may exaggerate the importance they put on 
perceived ease of use. 

The insignificant effect of social influence processes (subjective norm and image) is interesting as it 
relates to other studies of TAM2. Venkatesh and Davis [2000] reported that subjective norm had a direct 
effect on intention to adopt that weakened over time. Our results suggest that, as a whole, 
pulmonologists' decisions to adopt TeleCare are not influenced by peer pressures or how they will be 
perceived if they adopt the technology. Similar to the findings of Chau et al [2002], the physicians in our 
study seemed to be rather independent in making technology adoption decisions, by not putting much 
weight on either subjective norm or image, therefore not having concerns about other's opinion on 
whether they should or should not adopt TeleCare. A recent study concluded that the insignificant effects 
of subjective norm on intention suggests that a physician, when making the technology acceptance 
decision, may value his or her own assessment more than that of others [Chau, 2002]. This analysis 
reveals the importance of perceived usefulness and pragmatism for physicians for their adoption and use 
of information technologies in their clinical practices instead of the social influence processes. 

With this in mind, this study suggests that pulmonologists are willing to adopt and use Internet-based 
health applications if those applications are perceived as beneficial in helping the physician in the 
performance of their daily jobs. Usefulness is operationalized as increasing the pulmonologists' 
productivity, improving their quality of care, enhancing their effectiveness and providing overall practical 
service. Two of the three cognitive instrumental determinants of perceived usefulness, job relevance and 
output quality, theorized in TAM2 were significant in this study. Again, these results emphasize the 
pragmatic perceptions that physicians have toward the adoption of information technology. These 
findings are consistent with the findings of Chismar [2002], who also researched the TAM2 model in a 
medical context. 

No proof was found for the causal relationship between result demonstrability and perceived usefulness 
for the total sample. This may be related to the fact that there is not yet a tangible product/ service like 
TeleCare, so very little conclusions can be drawn about its (possible) effects and whether a physician can 
show to others the effects of TeleCare. This may possibly change after TeleCare is introduced to the 
market, of if trials are held and physicians get to know the product. In Italy, result demonstrability did 
appear to significantly affect perceived usefulness: this can be explained by the fact that in Italy 
telemedicine solutions have been around for a little longer than in the other countries and the results of 
telemedicine have become clear to the physicians. 

Next, there are two hypotheses that concern the differences in the strength of the relationship between 
perceived usefulness and intention to use and perceived ease of use and intention to use between men 
and women. There was found no evidence that there is any difference in the strength of these 
relationships between men and women. This is contrary to the findings of Venkatesh and Morris [2000] 
and may be caused by the fact that physicians act as an autonomous group of people, and their gender 

Susanne Haasbroek, September 04 38 



Technology Acceptance and TeleCare 

does not have a large effect on the way they think about a new technology [Chismar, 2002]. It may be 
very interesting to investigate this statement in future research. 

Despite the fact that there are no differences between men and women concerning the strength of the 
abovementioned relationships, their average behavioural intention does seem to differ significantly. Even 
though physicians are regarded as a highly educated group, which operates quite autonomous, there 
does seem to be a difference in the level of acceptance between male and female physicians. This may be 
caused by the historical fact that women are more reluctant to new technologies then men [Venkatesh 
and Morris, 2000]. Males appear to have a higher average intention to use TeleCare: since the population 
of physicians consists mainly of males (65% of the respondents), this is positive regarding the diffusion 
and the possible success of TeleCare. But, the share of women in the workforce has been growing for 
years, so it will also be important to specifically start focusing on the determinants of technology 
acceptance for women. 

According to the findings, the influence of tenure in the workforce on perceived ease of use is significant. 
It appears that the older the physician gets, the lower the average perceived ease of use becomes. 
Physicians in this case appear to be nothing different from "ordinary" (non-professional) people [Gattiker, 
1992]. Also, the strength of the relationship between perceived ease of use and behavioural intention 
changes when the physician gets older. It was found that the importance of perceived ease of use 
increases with age. 

Tenure in the workforce appears to have a strong negative effect on the average perceived usefulness as 
expected, as proposed by Gattiker [1992]. This means, that with age, a physicians perception of the 
usefulness of a new technology decreases. The strength of the relationship between perceived usefulness 
and behavioural intention on the other hand is not significantly influenced by the age (tenure) of the 
physician. 

The amount of past experience that a physician had with the internet, appeared to positively influence 
the perceived ease of use of TeleCare. This means that the more familiar a physician is with the internet, 
the more likely it is that he will not have any problems with the interface of TeleCare. Also, it was found 
that as the familiarity with the internet increases (more internet accesses per day), the influence of 
perceived ease of use on behavioural intention seemed to decrease. This might mean that whenever a 
physician has tackled the problems with the Internet, he may feel that the ease of use of TeleCare is no 
longer any problem and he will take this for granted. 

Further, it was shown that there is a positive relationship between past experience and the average 
perceived usefulness. In other words, the more often a physician accesses the internet, the more likely 
he will find TeleCare useful. The strength of the relationship between perceived usefulness and 
behavioural intention is influence by the amount of past experience a physician has with the internet. It 
seamed that the more experienced a physician is with the internet, the usefulness of Telecare is taken 
more-and-more for granted. This might be explained by the fact that whenever the underlying technology 
of an innovation has proved to be useful, an innovation will sooner be seen as useful, compared to the 
care where the innovation is completely new and the users have had no previous experience with it. 

The hypotheses concerning the differences in acceptance of TeleCare between Germany, France and Italy 
were partially supported by the data. France and Germany significantly differed: the French physicians 
had a significantly higher average acceptance of TeleCare then the Germans. This provides support for 
the fact that in Germany, telemedicine still has not reached the stage of development as in France and 
Italy [Deloitte and Touche, 2000]. Against expectations, France and Italy have shown an equally high 
average acceptance of TeleCare. This could be explained by the fact that from the time the report of 
Deloitte and Touche was published in 2000, France may have increased the development rate of 
telemedical solutions and have become more experienced in a shorter time than Italy has. In other 
words, France is catching up on Italy, concerning the acceptance of telemedical solutions. 

From the findings it also appears that in France and Italy, different determinants of perceived usefulness 
are found. Even though the average intention to use TeleCare does not significantly differ between France 
and Italy, it appears that there are other drivers to this acceptance. Result demonstrability encompasses 
the ability of people to demonstrate what the effects are of using a certain technology. In Italy, because 
of the importance of result demonstrability found in this study, it is expected that there is already more 
experience with telemedical applications than in France. According to the study of Deloitte and Touche 
[2000], Italy is indeed ahead in the development of telemedical solutions. If they have been exposed to a 
new technology for a longer period, it is likely that they are better aware of the benefits of using this 
technology are. Therefore the emphasis may lie on result demonstrability in stead of on other constructs, 
as it is in Italy. 
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4.4.2 Implications 

From a scientific viewpoint, this study has provided empirical evidence that the TAM2 model is partially 
applicable in a medical context. It is also one of the few attempts to validate the TAM2 model outside the 
North America. It: 

a. tests the TAM2 model in three technically similar environments (a medical context); 
b. investigates the relationships of the TAM2 model in three European countries; 
c. researches the influence of individual difference traits on the causal relationships in the TAM2. 

The impact of perceived ease of use on perceived usefulness and behavioural intention was not 
completely consistent throughout the research in the different countries: only in France it appeared that 
perceived ease of use was a determinant of behavioural intention (at the 0.05 level of significance). This 
is contrary to the findings of Chrismar [2002], Chau [2002] and Hu [2002]. The influence of perceived 
ease of use in France was very small in comparison to the impact that perceived usefulness had on 
behavioural intention. Therefore it is assumed that still, perceived usefulness is the main determinant for 
technology acceptance of TeleCare for physicians. Because of the small sample sizes of the sub-samples, 
it is worthwhile to verify this lack of influence of perceived ease of use on behavioural intention in the 
different countries. Future research should aim at larger sub-samples to perform the analyses. 

Next, this study has found proof for the fact that in different countries, different determinants of 
perceived usefulness exist. In France and Germany it appeared that result demonstrability and output 
quality were the main determinants of perceived usefulness. In Italy result demonstrability and output 
quality appeared to be the main influencers of perceived usefulness. This implies that in the same 
(medical) context, but in different countries, different determinants for technology acceptance exist. 
Whether this is entirely true (and true in different contexts), should be investigated by targeting other 
groups and repeating the research on TAM2 among physicians in different countries. 

The rejected hypotheses have provided some interesting opportunities for further research. The effect of 
subjective norm and image on consequently behavioural intention and perceived usefulness appeared not 
to be significant at the 0.01 level. These findings are consistent with the findings of Chismar [2002] and 
give more reason to believe that physicians are not that much influenced by peers or by the way the 
think they should act, but more by their own reasoning . In approaching physicians, not only opionon 
leaders should be used to influence physicians to use TeleCare, but it should be made clear to them, that 
the product indeed is useful for them. This is an important insight for Drager. 

From a practical standpoint, this study has indicated some avenues for the diffusion of telemedicine in 
the healthcare system. Thus, communicating positive opinions towards telemedicine from groups such as 
colleagues and patients, demonstrating the relevance of using this technology in a variety of clinical 
contexts, and addressing the benefits of using telemedicine for improving patient care could be used as 
strategies to promote physicians' acceptance of telemedicine. These are few avenues Drager can choose 
when discussing the possibilities and requirements of the introduction of TeleCare . 

The emphasis on job relevance and output quality (France and Germany) and result demonstrability 
(Italy) implies that the design of telemedical systems should be focused on better matching job relevant 
needs and improving the quality of the output. In designing the product, the emphasis should lie on this 
aspect of the product, in stead of only on the ease of use, as is nowadays the case. Ease of use has 
shown to be less important for a physician in his decision whether he will or will not use TeleCare then 
perceived usefulness. It has to be evident to the physician that the product is beneficial in his daily 
routines: it should be relevant to his job and have a high output quality. In the next part of this study, it 
is investigated how this increased usefulness can be realised by adding value for the different 
stakeholders in designing a business model for TeleCare. 

The findings concerning the influence of tenure in the workforce and past experience on the relationships 
in the TAM2 model, have some theoretical and practical implications. It means that despite the 
expectations that physicians are a relatively autonomous group, their beliefs do seem to change with 
age. It also means that specific attention should be paid to the training and explanation of new 
technologies to older physicians, who are more rusted on to their routines than younger ones. The effect 
that past experience has on the model, implies that decent demonstrations of TeleCare in which 
physicians actively participate may increase the likelihood that physicians find the new technology useful 
and easy to use. 

The difference in average behavioural intention to use TeleCare between France, Italy and Germany, 
confirms the belief that these countries are in different stages concerning the acceptance of telemedicine. 
It implies that different strategies are to be followed for the development/ introduction of TeleCare in 

Susanne Haasbroek, September 04 40 



Technology Acceptance and TeleCare 

these countries. Germany has shown to be lacking behind in the acceptance of telemedicine. The TAM2 
model, was able to explain about 40% in the variance in usage intentions, as opposed to the explanatory 
power of the model in Italy and France, which was above 60%. This means that in Germany, there must 
be other factors hindering the acceptance of TeleCare then the ones in the TAM2 model. From the 
remarks on the questionnaire-forms, it appeared that in Germany the reimbursement of telemedicine is 
absent or very small in only a few cases. This counteracts the diffusion of telemedicine in this country: a 
proper reimbursement for practitioners/ providers works as a reinforcement for the use of telemedicine. 
Only if this is arranged, will TeleCare have a chance of success in Germany. 

The fact that there is little difference in the causal relationships in the model between men and women, 
has an impact on the approach companies should have in the introduction of new products. Their average 
behavioural intention does seem to differ: men generally appeared to have a higher acceptance of 
TeleCare then women. Probably, companies should consider the way they introduce new products and 
train male/ female physicians; different approaches to these two groups may be desired. In the future, 
the influence that gender has on the different determinants of perceived usefulness, may be interesting 
to investigate. 

4.4.3 Limitations and future research directions 
This study has a few limitations. First, the analyses of the influence of the individual difference traits 
(gender, tenure in the workforce and past experience) on the different constructs of the TAM2 model has 
only been conducted for the entire sample. The sample-sizes of the sub-sub-samples did not permit a 
statistically sound analysis of these relationships. In future research, larger samples for the separate 
countries are needed in order to discuss the significance of these relationships. Also, the influence of 
these individual difference traits on the other causal relationships in the model, are interesting to 
research in the future, since this study was only exploratory on this topic. 

Second, in this study, not the actual usage behaviour was measured, but the intention to use. Since 
previous studies [Hu, 1999; Venkatesh, 2000] have shown that the causal relationship between intention 
to use and actual usage behaviour is a very strong one, this is not seen as a major limitation. In the 
future, it may be interesting to distribute the questionnaire once more and see whether the product was 
accepted as expected and if the causal relationship between intention to use a technology and the actual 
usage is indeed a significant one. The actual experience that physicians will have had with the 
technology, may also have an impact on the strength of the relationships between different constructs. 

The third limitation to this study is that it targeted the acceptance of a specific technology; TeleCare. 
Thus, caution needs to be taken when generalizing the findings and discussion to other technologies and 
professional groups. This study has provided us with evidence that the TAM2 model is partially adequate 
in explaining pulmnolologists' decision to use TeleCare. But still, not all of the determinants for 
physician's acceptance of a new technology are uncovered: the R2 for Germany for instance, was about 
0.40 . Additional research should refine the models of the determinants of perceived usefulness and 
perceived ease of use and address the role of other direct determinants of usage intentions and 
behaviour and continue to map out the major contingency factors moderating the effects of perceived 
usefulness, perceived ease of use, subjective norm, and other constructs on intention. 

Another limitation to this study was the operationalization of the prior experience with the internet. The 
construct was measured by the number of times per day that the internet was accessed on a normal 
working day. In future studies, when TeleCare may be fully operational and physicians may have had the 
chance to work with the system, the actual experience with a telemedical system could be used in stead 
of the measure currently used. 

Finally, in order to verify whether the effect of subjective norm indeed diminishes over time [Venkatesh 
and Davis, 2000], the research should be repeated after a few months, as mentioned before, to see how 
the causal relationships in the model change. 
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5 Developing a framework for a business model for TeleCare 

Besides the acceptance of TeleCare as mentioned in the previous chapter, several ( context-) factors 
(financial, legal, medical and organisational) determine the success of the TeleCare project. In the first 
paragraph of this chapter, a summary of these critical success-factors and additional criteria is given as 
well as the scores of each of the countries on each factor. Based on these success-factors, in the second 
paragraph a choice is made for one of the countries in the research: Germany, Italy or France. In 
paragraph 5.3 the implications of the findings of the questionnaire for the business model are discussed. 
In paragraph 5.4 the background to the development of the business model is provided: the current HMV 
processes are analysed and the changes that TeleCare will cause in these processes are discussed. 
Finally, an advice on the continuity of the TeleCare project is provided. 

5.1 Critical success-factors 

A framework for success- and fail-factors for JCT- solutions (including telemedicine) in a health-care 
context is found in the article of PricewaterhouseCoopers [2001]. Some criteria are added to this list: 
market developments, innovation readiness and the presence and enthusiasm of Drager sales 
organisations were also mentioned as relevant to the success of TeleCare by the management of Drager 
Medical. These criteria are used in the assessment of the opportunity for telemedicine's success per 
country. In table 11 a summary is given of the context factors. In Appendix 4 an explanation is given of 
each of these factors and an analysis is made of each of these criteria per country. 

Table 11 - Critical Success-factors Telemedicine 

Context factor Germany France Italy 

Health care system Only in appropriate cases Patients receive full Patients receive full 
telemedicine is reimbursement for reimbursement for 

reimbursed telemedicine in most telemedicine 
cases 

Reimbursement for Physical presence of the Physical presence is Telemedicine is fully 
practitioner physician is necessary necessary (under reimbursed 

revision) 

E-government Both high degree of e-government Lower degree of e-government 
but growing 

Legal framework for Legislation on security of Legislation on quality No special legislation yet 
telemedicine data of transfer of data en 

security of data 

Innovation-readiness (TAM Average BI = 2.3 Average BI = 3.7 Average BI = 3.4 
results) 

Geographic size (population 234,8 people/ km2 107.8 people/ km2 193.1 people/ km2 

density) 

Communications 88% of GP's have Hospitals 100% Hospitals 100% internet 
infrastructure healthcare internet access + internet access + access + 39 fixed lines per 

42 fixed lines per 100 52 fixed lines per 100 100 inhabitants 
inhabitants inhabitants 

Market developments and Telemedicine in infancy, Leader in Homecare Telemedicine market growing 
maturity (telemedicine, home care market and telemedicine rapidly 
homecare) mature developments 

emerging 

Presence and enthusiasm of Because of Yes, very positive Yes, positive 
Drager sales organisations reorganisations very little 

5.2 Country selection 

In this paragraph, a choice is made for a country that will be the first country to engage in a telemedicine 
pilot, based on the previously mentioned criteria. The method used here is Multi-Criteria Decision 
Analysis. A multi-criteria decision problem generally involves choosing one of a number alternatives 
based on how well those alternatives rate against a chosen set of criteria . The criteria themselves are 
weighted in terms of importance to the decision maker, and the overall "score" of an alternative is the 
weighted sum of its rating against each criteria. The ordering of the alternatives by their decision scores 
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is taken to be their ranking by preference [www.infoharvest.com] . Interviews with decision makers within 
Drager Medical, have led to the following weights for the criteria in table 12. 

Table 12 - Multi- criteria decision analysis 

Context factor Weight Germany France Italy 

Health care system 0.8 4 8 10 

Reimbursement for 
1 4 6 10 

practitioner 

E-government 0.2 7 7 4 

Legal framework for 0.6 6 7 4 
telemedicine 

Innovation-readiness 
1 6 9 8 

(TAM results) 

Geographic size 0.4 6 9 8 
(population density) 

Communications 
infrastructure 0.2 8 10 10 
healthcare 

Market developments 0.8 7 9 9 
and maturity 

Presence and 
enthusiasm of Drager 0.5 6 8 9 
sales organisations (or 
Sapiolife) 

Total 5.5 32 44 46 

The success-factors that drive the success of TeleCare the most, are the acceptance of the physicians and 
the reimbursement the provider/ physicians receive. These are prerequisites for a successful introduction 
of TeleCare: if the physicians indicate that they do not intend to use TeleCare, chances are that they will 
not want to use it on a short term. The reimbursement the provider/ physicians receives for performing 
a telemedical act determines whether they want to engage in such a project: without reimbursement 
there is very little incentive to participate in a TeleCare project. This means that "reimbursement for the 
practitioner" and "innovation readiness" both receive the weight "1". "Market developments" and 
"healthcare system" are also considered as very important factors that drive the success of TeleCare. In a 
very immature HomeCare market, the transition from the traditional homecare system to a tele
homecare system would be too difficult and time-consuming and will never be completely fulfilled unless 
the homecare system develops into a more organised system. Also, if a country has very little 
experience in telemedicine projects, chances are that they have not yet learned what the benefits of 
telemedicine are and how they can ultimately ensure the success of a telemedicine project. This is why 
both these factors receive the weight "0.8". The legal framework a country has developed for 
telemedicine is also considered as important for the potential success of the TeleCare project: the more 
legal issues of telemedicine are taken care of in a country, the less resistance this causes among the 
potential users. If in a country where high legal standards exist a TeleCare project successfully takes off, 
it may be said that in a country with a lower standard of legal regulations TeleCare will probably also be 
accepted [Deloitte and Touche, 2000]. This is why legal framework is appraised with weight "0.6". The 
other factors are regarded as less important to the success of TeleCare and are therefore rewarded with a 
lower weight. 

If all factors were weighted the same, France and Italy would score about 70 and Germany around 50. 
Germany scores the lowest on each criteria, so eventually the choice for a country will be between France 
and Italy. In the case of weighted factors, France and Italy are very close in scores (about 45) . This 
means that the final choice will still be subjective: France is eventually chosen as the country for which 
further research will be performed. The main reason for this is that the French sales organisation is 
already actively participating in this TeleCare research and have expressed that they would certainly want 
to continue this study. This does not mean that in the other countries TeleCare will never be launched: 
the circumstances in France are slightly more positive for a pilot study than in the other countries. It may 
very well be the case that France and Italy will both participate in the TeleCare project over a short 
period of time. 
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5.3 Perceived Usefulness and TeleCare: implications from the TAM2 analysis 

In chapter 4, an analysis of the results from the questionnaires has shown that the factor determining 
technology acceptance the most is perceived usefulness. Output quality and job relevance appeared to 
have the greatest impact on perceived usefulness in France. Answering the first research question, this 
implies that specific attention should be paid to the output quality of TeleCare (the website's 
representation and the quality of the data transferred) and to making clear to physicians and providers 
that TeleCare is relevant to their work. Not only to physicians it should be relevant to use TeleCare, but 
also to the other parties involved: the providers and insurance companies, otherwise they will never start 
using/ reimbursing the product. In this paragraph it is first investigated what "usefulness" may mean for 
the different stake-holders. Some of the criteria apply to more stakeholders and others apply to only one 
of them. This is why it is absolutely necessary to see how TeleCare impacts the processes currently used 
for Home Mechanical Ventilation . If one of the stakeholders seems to benefit from using TeleCare, and to 
the others it has no effect (or a slightly positive effect), it is clear that the focus should be at this 
particular stakeholder. If neither of the stakeholders experiences benefits from TeleCare it should be 
considered whether TeleCare should indeed be offered as a solution. In other words: a go/no-go decision 
for TeleCare will be made in this paragraph. 

5.3.1 Criteria for usefulness 
One could substitute the word "useful" with valuable, in order to obtain a broader perspective on the 
effects of TeleCare. According to the Webster Dictionary [www.webster-dictionary.org], value is defined 
as: 

''The property or aggregate properties of a thing by which it is rendered useful or desirable." 

A firm creates value with new offerings like TeleCare by increasing the difference between what these 
offerings are worth to target customers and what it costs the firm to provide them. A new offering can do 
this in a number of ways: 
1. it lowers the customer's total costs; 
2. it provides superior performance in the customer's application; 
3. it meets customer's changing requirements and needs; 
4. or it lowers the supplier's own costs, which it wholly or partly passes on to customers in the form of 

lower prices [Anderson, 1999]. 

As for the first option to create value, the direct customer of TeleCare will be the Home Care Providers: 
they are the ones currently responsible for the purchase and maintenance of the devices. For this 
moment, this will not change because of TeleCare. The persons that heavily influence the purchase of a 
specific type of device are the physicians. They act as the mediating decision makers in this process. If a 
physician has a preference for Drager, he will automatically refer his patient to a Drager providing home 
care provider. So if Drager can provide an augmented product that offers the providers a competitive 
advantage, physicians may switch to the provider that can provide this augmented product/ service. In 
this way, the provider can generate more turnover. Another example is that, hopefully, by using 
TeleCare, the operational costs of the provider will go down. This will be the result of less "false calls" of 
the patient: the provider does not have to visit the patient every time the patient calls him for a problem. 
The provider can check his data via the internet and he can then decide whether it is necessary to go to 
the patient or not. This may save the provider in his expenses for daily care . 

According to Jacobus [2004], current and future telemedicine studies need to gather hard data that 
weighs the cost of the program versus the above mentioned possible (financial) benefits. It is not enough 
to prove that home monitoring may help patients avoid repeated hospitalizations or that less travelling by 
the provider to the patient may be required; instead future studies need to collect data on how 
telemedicine technology improves an organization's bottom line. This study is an attempt to map out 
these financial effects of TeleCare. 

From interviews with physicians, providers and insurance companies, it appeared that besides the above 
mentioned criterion of cost, there are two other criteria for usefulness: 9..!J.2.l.l!y and speed. Quality in a 
healthcare setting, is equivalent to the quality of care that is provided to the patient. In its turn, quality 
encompasses different criteria: 

• safety of the patient; 
• access to healthcare; 
<4. reliability of the device and; 
• wellbeing of the patient. 

The criterion "speed", is meant to explain the time that elapses between the time a problem of the 
patient is diagnosed and the time the problem is solved. For example: what happens if a patient is not 
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feeling well: how fast can home care providers act in order to help the patient? But what is more 
important: how fast is a problem diagnosed? 

Above, the three criteria for value in a healthcare setting, cost, quality and speed are shortly explained. 
What is important to mention, is that high value may mean something else to different stakeholders: a 
physician in general is more concerned with providing a high quality level of care to his patient than he is 
concerned with a cost-effective care. A provider, being a profit-organization, is more concerned with 
decreasing his total costs. The patient, in general, is the most concerned with the quality of the care he 
receives and the timeliness of the solution of his problem. The insurance companies are mainly concerned 
with decreasing their total costs at a an increased level of care. Some of these targets may intervene 
with each other: it will now be investigated how TeleCare affects the processes of the different 
stakeholders and how their targets are influenced by that. 

5.4 TeleCare and HMV process changes 

In this paragraph, the background for the development of the business model for TeleCare in France is 
provided. First, the current structure of the provision of Home Mechanical Ventilation to patients in France 
is explained. The relations between the different stakeholders are revealed: the patient, the specialist, 
the provider, the insurance company and the alarm number all interact with each other on different 
levels. Next, the changes in the processes that will occur when TeleCare is used are discussed. These 
changes will occur in the costs, quality and speed of delivery of care of the different stakeholders. The 
changes will be quantified in order to judge the results (positive and negative) of the use of TeleCare. 
Finally, it is discussed whether it is desirable to continue with TeleCare efforts from the perspective of the 
different stakeholders. 

5.4.1 Current processes in HMV 
Looking at a patient that is receiving Home Mechanical Ventilation, several processes can be identified. 
These processes can be divided into financial and non-financial processes. All of the non- financial 
processes evolve around the patient. The financial processes concern the reimbursements of the 
physicians (or hospitals) and the TIPS (fee) for the provider. 

Several non-financial processes can be distinguished in Home Mechanical Ventilation. Between brackets, 
the parties involved in these processes are mentioned: 

1. start of HMV (patient, specialist, ER, ICU); 
2. regular check at the specialist (patient, specialist); 
3. daily care of the patient by the Home Care Provider (patient, HCP); 
4. trouble shooting of HMV (patient, HCP, specialist); 
5. acute situation with HMV (patient, HCP, alarm number, ER, ICU); 
6. maintenance and repair of the device (HCP). 

Each of these processes will now be further explained. 

1. Several conditions in a patient can induce the start of Home Mechanical Ventilation. The first type of 
conditions is the so-called respiratory insufficiencies. These respiratory insufficiencies can be divided 
into two sub-groups: the chronic respiratory insufficiencies and the acute respiratory insufficiencies. 
For example, a patient that is suffering from neuromuscular disorders (which are chronic diseases of 
the neurological system) may eventually loose the ability to breathe on his own: a mechanical 
ventilator like the ones Drager is producing can assist/ take over his breathing . The second type of 
chronic diseases that eventually call for a mechanical ventilator are the restrictive diseases, like 
scoliosis of the ribcage. Because of these diseases, the patient's lung functioning is fine, but he is 
physically unable to expand his ribcage for inspiration or expiration. The occurrence of an acute 
deterioration of a respiratory illness (for example COPD, a lung disease) is the third reason that a 
patient is prescribed with a home mechanical ventilator. Another example is a patient that has had an 
accident and is paralysed from the neck down: he is not able to breathe on his own either (traumatic 
experience). In Figure 11, an overview is given of these respiratory insufficiencies. 
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Figure 11 Respiratory insufficiencies classified 

For the patients with chronic respiratory diseases, their situation deteriorates slowly over time. 
At the moment they loose the ability to breathe on their own, the specialist decides that an artificial 
respiratory device should be installed for the patient. Then a ventilator is adjusted to the patient's 
settings in the hospital (mostly in the sub-acute care when available or else in the ICU). After the 
device is set at the right parameters, the patient is sent home and the ventilation is continued in his 
home setting. 

Patients with acute respiratory insufficiencies (either by a traumatic experience or by the acute 
deterioration of their illness) are admitted to the hospital through the ER. There, it is decided to apply 
artificial respiration. The patient is then also admitted to a sub-acute care area or an ICU. When he is 
stable, he may leave the hospital either with/ without a home mechanical ventilator. If the trauma a 
patient has received can be cured, he may not need a ventilator after his discharge from the hospital. 

2. When the patient is at home after the admission in the hospital, he has to return to the specialist 
every half year in France . The specialist checks if the patient is receiving the right treatment and 
verifies if the patient is still feeling okay. If not, he adjusts the settings and the patient is left to 
the provider for daily care. 

3. When the patient is at home with his ventilator, he receives his daily care from the provider. In 
France, this means that the provider should clean the rubber tubes in the patient's home once a 
month. Further he is obliged by law to visit the patient once every half year to check whether 
everything (respiratory parameters, patient's condition etc.) is alright. The patient calls the 
provider whenever he has questions or he has a problem with his ventilator. The GP in France has 
no specific knowledge of home mechanical ventilation, so he is not contacted when a patient is 
feeling unwell. 

4. As mentioned before, the patient may have a problem with his ventilator at home: he may feel 
unwell because of a too high or too low pressure. In this case, he calls the provider and asks for 
advice. In most cases, the provider has to visit the patient to see what is wrong. If the problem is 
simple and not related to a wrong setting of the device, the provider solves it and goes back to 
the central. Sometimes nothing is wrong with the settings; the patient may just feel anxious and 
calls the provider for reassurance. This is called a false-call. If the problem is related to the 
settings, the provider calls a specialist and asks for his advice: the advice-needed call. If the 
specialist cannot answer the question in the same moment, the provider has to visit the patient 
again after he has received instructions from the specialist to change the therapy. These visits 
are called: therapy-alteration visits. If the problem cannot be solved by simply changing the 
settings, the patient may be admitted to hospital to monitor his respiratory functions for some 
time and alter his therapy according to that data. In table 13 below, an overview is given of the 
different process steps that occur when a patient has a problem with his respiratory device. 
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T able 13 - HMV Care orocess-steos France Coroblem with ventilation) 
Patient Provider 
Patient calls provider 

~ 

--

--

-~ 

-~ 

r 

Visit oatient and try to solve 
problem or false call. Else: 

1. Patient needs therapy chanqe: 
call specialist 

Provider changes therapy in_ 
patient's home 

OR 

2. Patient needs readmission in 
hospital 

OR 

3. Pick up defective device and 
return to provider and after repair 

Bring back device to patient 

Information transmission 
Patient transport 
Provider visit 

Ambulance 

Ambulance takes 
oatient to 
hospital: 
readmission 

Specialist 

Specialist determines therapy 
chanqe -r 

Send notification to provider 

5. If the problem with the ventilation is more acute, and/ or the provider wants to take no risks, the 
provider calls the alarm number and an ambulance takes the patient to the ER. There the patient 
is observed and possibly he is admitted to the ICU or medium care. If this is not necessary, the 
patient's settings are altered and he is send home. If the patient is admitted, his respiratory 
functions are monitored in the ICU (or medium care) and actions are taken to improve the 
patient's situation. If the patient is in a better health, he is discharged and he may go home. 

6. The last function in HMV is the maintenance and repair of the device. If there is something wrong 
with the device, the patient calls the provider and a serviceman is sent to the patient's home to 
solve the problem. Mostly, this problem has to be solved at the provider's central. So the 
defective device is removed from the patient and a temporary device is installed. After the 
patient's device is repaired, it is returned to the patient. This means that two visits to the patient 
are necessary to correct defective devices. Maintenance also implies the cleaning of the tubes, 
which is done by a nurse every month. 

As mentioned before in this paragraph, there are also some financial flows between the different 
stakeholders. The provider receives a monthly fee from the insurance company for the care of the 
patient, depending on the mode of therapy the patient is receiving. The physicians are rewarded for any 
physical act to the patient. This means that he/ she has to be present with the patient in order for him/ 
her to receive a reimbursement for the treatment . This law is being revised in order to permit distance 
diagnosis and make reimbursements possible . 

5.4.2 Impact of TeleCare on the practice of HMV 

In this paragraph it is researched what impact the use of TeleCare has on the current processes in HMV 
mentioned in the previous paragraph. For each stakeholder, these changes are analysed. As mentioned in 
paragraph 5.3 .1, the three criteria for usefulness of TeleCare are cost, quality and speed. In table 14, an 
overview is provided of the benefits that TeleCare may have for the different stakeholders. In this 
paragraph, these changes will be quantified by means of interview sessions with the different 
stakeholders. 
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Table 14 - Cost, quality and speed benefits of TeleCare 

Patient 

Provider 

Hospital 

Insurance 

Costs Quality/ Safety 

• Decreased visits to the hospital 
(travelling costs) 

• Increase the number of 
patients you are able to serve 

• Reduction in operational costs 
• Decrease labour costs 
• If changing the therapy is done 

remotely, the therapy
alteration visits can be 
eliminated 

• More precise planning of the 
maintenance of the devices 

• Reduce the number of times a 
mechanic has to visit the 
patient to return repaired 
devices 

• Reduce unnecessary 
emergency room visits 

• Reduce hospital readmissions 
and outpatient visits 
(depending on the mode of 
reimbursement) 

• Reduction of hospitalisation 
time and deaths 

• More efficient use of clinician 
time 

• Reduction of exposure to high 
sudden costs due to 
emergencies 

• Reducing unnecessary 
emergency room visits 

• Reducing hospital readmissions 
and outpatient visits 

• Reducing the time in hospital 
• Managing patients in the home 

• Decrease ER visits and hospital re-
admissions 

•Increased independence 
• Reduced anxiety 
• Increased compliance in medication 

and treatments 
• Increased patient and care giver 

support 

• Enhanced ability to monitor patients 
• Improved clinical results 
• Generate a competitive advantage 

(bid-differentiation advantage: 
attract managed care contracts) 

• Improved access to patients 
• Increased quality time with patients 

• Improve patient self-care and 
compliance 

Speed 

• Early recognition and 
intervention 

• Early recognition and 
intervention 

• Facilitate early 
intervention 

• Emergency situations 
will be diagnosed 
sooner: intervention is 
organised faster 

• Facilitating early 
intervention 

With the provider being the prime customer of HMV devices for Drager, this stakeholder will first be 
investigated . If there are no observable benefits for the provider regarding TeleCare, it is of no use to 
continue the TeleCare project, because the customer will not be interested in the product. 

For a provider it appears that cost savings are the number one issue on their list at this moment. They 
are faced with ever diminishing health-care budgets and increased operational and labour costs due to 
the increase in patient-groups. TeleCare may reduce the operational costs of the provider by reducing the 
number of visits the provider (nurse/ serviceman) has to make to the patient. The idea behind this is the 
following : if in the original situation (without TeleCare) the patient calls the provider with a problem, the 
provider is almost obliged to go the patient to check what is wrong because he has no recent data of the 
patient. If TeleCare is used, the provider may ask the patient to initiate a data-transfer with the updated 
respiratory-data: in this way the provider can diagnose what is wrong without visiting the patient in 
person. This reduces the number of times a provider has to visit a patient while it is not necessary to do 
so: the false-call rate will be decreased by using TeleCare. 

The possible (hypothetical) effect of TeleCare on the number of times a provider will visit the patient is 
investigated by means of the lists of patient-activities. The provider preferably keeps record of all of the 
activities that are performed regarding a specific patient. When a patient calls the provider, this will be 
recorded in the list. It is investigated how many times per patient on average (per year) a false-call has 
occurred, or in other words how many times a provider was called while nothing was wrong with the 
patient. This superfluous visit could be prevented if by means of TeleCare the situation could be 
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diagnosed from a distance and the patient could be reassured that everything was alright. The costs of 
the visit are also investigated . 

Besides false-calls, in some cases in which the patient calls the provider when he has a problem, the 
provider cannot solve the problem immediately and he has to call the specialist and ask him for advice: 
the advice needed-rate. The visit to the patient that has occurred to find out that the provider cannot 
solve the problem, could be eliminated if TeleCare were used. The provider could then ask the patient to 
initiate a data-transfer of his respiratory-data. The specialist can then in his turn access the internet and 
check the patient's data. Based on these data, he orders the provider to change the therapy according to 
his findings. Then the provider will visit the patient to change the settings. 

This visit to change the settings of the patient is called the therapy-alteration visit. This visit is 
superfluous if TeleCare can be used to change the settings remotely. From interviews with physicians in 
Paris it appeared that this is definitely the desired way to change the settings in the near future. Provided 
that the patient is identified as being the right person to receive the therapy and that the patient is 
precisely monitored when the change is induced, this mode of TeleCare should be investigated further. 
Therefore it is researched how many times the providers have to visit the patient to change his therapy 
on a yearly basis. If this number is high, there reasonable cost-savings can occur for the provider when 
the therapy can be changed remotely. 

Three of the five largest Home Care Providers in France are visited to research the above mentioned 
changes: Antadir, ADEP and Cardif. Antadir and ADEP were able to provide us with the data necessary. 
The above mentioned rates (false call, advice-needed and therapy alteration visit) are researched by 
means of interview sessions at the providers. 

According to the logistical managers and technology evaluation managers of Antadir and ADEP, the false 
call rate is 1/3. According to the logistical manager and technology evaluation manager from ADEP and 
Antadir, a lot of times for these people, the effect of anxiety plays a big role: they are not yet used to the 
ventilator, or are very scared that they will feel worse. This means that of every 3 times a patient calls 
the provider, one call is merely out of anxiety, or comfort seeking. This call would not have needed to be 
answered with a visit. When TeleCare were used, the provider could have checked the patients data and 
reassured him that nothing was wrong: this would have saved him a visit. 

Concerning the advice needed- rate (the number of times out of the total number of visits that advice 
from the pneumonologist is needed), it was stated by the provider, that on average 1 in 4 calls from the 
patient \resulted in a visit from the provider that required a consultation with a physician, mostly by 
telephone. This means that the provider has visited the patient for nothing, because he cannot do 
anything before he receives orders from the physician. With TeleCare, the provider could have prevented 
himself from visiting the patient, by simply sending the patient's data to the physician beforehand. 

The number of times a provider has to visit the patient to change his therapy, depends from the patient 
group the patient is in. Roughly, all the patients that are using a home mechanical ventilator, can be 
divided into three groups: 

■ recently started ventilation; often a lot of therapy changes are introduced during the first months 
of therapy; 

■ well-adjusted patients, who need little extra care; none or only a few therapy changes (1 or 2 per 
year) are performed; 

■ deteriorating patients; as their illness becomes worse, more changes in the therapy can be 
necessary. 

Especially for the first and last group, TeleCare could be very useful: because it takes some time and 
more adjustments to the therapy for these patients, the provider become more efficient by changing the 
therapy from a distance. He can reduce the number of extra visits (besides the compulsory monthly visit) 
by analysing the patients data from the central, in stead of visiting the patient all the time. By dividing 
the total patient group into these sub groups, it is already shown that TeleCare may be more of a module 
that can be attached to the ventilator when necessary and not as a standard option on the ventilators. 
For the patients in the first and last subgroups, on average about 3 visits from the provider are necessary 
to change the therapy to the desired settings: to make the patient feel comfortable. This was confirmed 
by the logistical managers of ADEP and Antadir. 

Now, in order to estimate what the operational cost reduction (caused by the reduction in the number of 
visits) for a provider may be in the case of using TeleCare, it is necessary to estimate what the costs per 
visit are for the provider. These costs are made up of the costs for the nurse/ service mechanic, the 
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travelling costs and the costs for the diagnostic equipment that is used during the visit. Antadir and ADEP 
were both asked to give as good an indication of these costs per visit as possible. Antadir estimated these 
costs at 150 euros per visit and ADEP estimated this number close to 160 euros. This is considered as a 
good estimate of these costs. 

Concerning the maintenance costs; these can also be decreased by TeleCare. In the current situation, 
whenever a device is malfunctioning, a service mechanic is send to the patient to pick up the device, 
replace the device with a temporary device and bring the defective device to the provider. There, the 
device is repaired and afterwards it is brought back to the patient. This means that for a defective device, 
two (expensive) visits from a service mechanic are necessary. In the case of TeleCare, remote servicing 
can be an option: if a device is malfunctioning, the patient can call the provider and initiate a data
transfer. The device can generate an error-code, so the provider knows what part of the device is 
malfunctioning. Based on these data, the service mechanic can bring with him the necessary parts to fix 
the device. This means that he does not have to return the device to the provider and bring it back after 
repair: per defective device, this saves one visit . In this research, we were not able to find out exactly 
how many times per year a ventilator malfunctions. An indication was provided by Antadir and ADEP: 
generally speaking a ventilator malfunctions once per year. With the costs of a visit of 120 or 100 euros, 
this can save the provider about €100 per patient per year. 

The total operational cost reduction depends on the total number of calls by patients that is made per 
year and the number of defective devices per year. The following formula can be used to describe the 
total operational cost reduction for the provider (with the option of therapy alteration from a distance) 
per patient per year: 

(1/3 (false calls) X + 1/4 (advice needed) X + 3 + Z) * Y = (7 /12 X + Z + 3) * Y 
where X = number of calls per patient per year 
and Y = cost per visit to the patient 
and Z = number of times a ventilator malfunctions per year 

Considering the situation in which the patient calls 4 times per year to the provider (subgroup 1 and 3), 
and the provider is used to answer each call with a visit, Antadir can achieve an operational cost 
reduction by using TeleCare of €530 + the costs for a device malfunctioning (€120) per patient per year 
equals €650 per year. ADEP can save about €640 plus €120 for malfunctioning per patient per year 
equalling €760. Table 15 summarizes these results. 

Table 15 - Operational cost reductions 
False-call Advice needed- Therapy-
rate rate alteration 

visit 

Antadir 1/3 calls 1/4 calls 3 per year 

ADEP 1/3 calls 1/4 calls 3 per year 

Number of 
times a device 
malfunctions 
er ear 

1 

1 

Costs per visit 

100 euro 

120 euro 

Operational Cost 
reduction per 
patient 

(650 

€760 

Besides the operational cost reduction, an increase in the number of patients that the provider can 
serve may increase when TeleCare is used . Because of a reduction in the number of visits per patient, the 
same number of nurses can now care for a larger group of patients. This increases the turnover for the 
provider because a higher reimbursement is received for the grown group of patients. See table 18 for 
the examples. 

For example, if Antadir now is serving 8000 patients and has 200 nurses (service technicians) that care 
for them in France, by reducing the number of additional visits to a patient per year from 4 to 2, the 
double amount of patients per nurse can be taken care of. This means that with 200 nurses, 4/2 * 8000 
= 16.000 patients can be served with the same number of nurses. For these 8000 extra patients, they 
receive extra reimbursements which, after subtraction of the expenses for TeleCare may generate more 
turnover. Of course, this increase in patients is not realistic, the annual growth of the number of patients 
on HMV is about 10% (in 2004, 24.000 patients in France were using a ventilator). So in total, the 
patient group in France will grow with about 2400 patients. 

ADEP is serving about 1000 patients with HMV and has about 30 technicians and nurses that take care of 
these patients. For ADEP, the use of TeleCare may mean an increase in the total number of patients they 
can treat of about 1000 (following the same calculation as Antadir). 

Another point of view is that the labour costs may be affected by using TeleCare. In the original 
situation (without TeleCare) 200 nurses had to make 32.000 additional visits per year to the patient 
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group of 8000. Now, only 16.000 (8000 * 2) visits are necessary: this means that only 2/4 (=50%) of 
the nurses is necessary to care for the patients. This can reduce the labour costs dramatically. Or, the 
nurses can spend more quality time with their patients, in stead of visiting them for a very short time 
because of a capacity problem. From interviews with the logistical managers of ADEP and Antadir, it 
appeared that the latter will be more likely than the former: there is always a capacity problem in care: 
TeleCare can increase the time a nurse can spend with a patient who really needs the attention. 

Another advantage for the provider is that TeleCare enables a more accurate planning of the 
maintenance of the devices. At present, it is custom that the air-filters of the ventilator are changed 
every 5000 hours. Without TeleCare it is almost impossible to determine when this time span has passed. 
With TeleCare, the use of the device is accurately monitored and the replacement of the filters can be 
planned well in advance: a better planning of the route of the maintenance-engineers is possible. This is 
confirmed in the interviews with Antadir and ADEP by the logistical managers. 

The use of TeleCare may also create a competitive advantage for the provider: in the negotiations with 
hospitals and physicians, the provider may have a competitive advantage by showing that he is prepared 
for the future and can provide the specialist with up-to-date health-care information about his patients. 
In general, a physician is interested in the well-being of his patient (as appeared from the questionnaires) 
and he likes to keep up with his patient's whereabouts. Because one provider may offer TeleCare and the 
other may not yet, a physician may choose to refer a patient to the provider who can offer TeleCare and 
not to another. In this way, the provider may be able to use the space he has created by eliminating the 
number of visits per patient and increase his turnover by a grown group of patients. 

The physicians that will work with/ prescribe TeleCare are the second group of interest. The major 
change for them, is that, with TeleCare, they can discharge a patient from hospital sooner: there is 
no longer a need to monitor the patient for an extended time when this can be safely done from the 
home. In this way, the physician (or the hospital, depending on the funding structure) can increase its 
profits: the reimbursements from the health insurance are given per hospital admission. If the average 
time a patient stays in hospital can be decreased, the profits can increase. 

The second improvement with TeleCare is that less unnecessary re-admissions to hospitals will occur. 
At present, a patient is re-admitted to hospital whenever the provider and the physician cannot solve the 
problem while the patient is at home. With TeleCare, it is possible to monitor the patient in his home 
setting and intervene when necessary. Therefore, less re-admissions to hospital will be needed. For the 
physician this is very important, since they are then able to treat more other patients then the chronically 
ill. 

In general, the physician will be pleased with TeleCare, since this technology increases the quality of 
care he can deliver to a patient. He knows that whenever there is an alarm from the system, the 
provider will contact him and ask for his advice. The physician may then in his turn check the patient 
data and call for action. The access to the patient is increased with TeleCare. At present, this action may 
come too late; the patient is already feeling ill or even worse. Thus, TeleCare enables early recognition of 
a problem and intervention when necessary. This is recognized by the physicians that were interviewed in 
France. 

The last issue for physicians, but certainly one of the most important, is the compliance of the patient 
with the treatment. Compliance here means the extent to which a patient follows the treatment that was 
prescribed to him. At present, physicians have little or no control over the compliance of the patient to 
his therapy. This can cause the patient's health to deteriorate. Therefore, calls are made to the patient/ 
nurses have to visit the patient to check whether the patient is following his treatment schedule. With 
TeleCare, the provider and the physician both can keep a close eye on the compliance data of the 
patient: when the patient seems not to be following his treatment as agreed, the physician may be 
alarmed. This heightens the compliance- rate, which is good for the quality level of care that is given, 
according to the head of the Associating for Private Doctors in the Paris region and the head of the 
biggest sleep laboratory in the Hopital Dieu in Paris, which are both leading figures in the medical world. 

For the health-care insurance, what matters are cost savings at an increased level of care. These two 
objectives sound contra dictionary, but in fact with TeleCare this can be realised. TeleCare reduces the 
risk of high sudden costs for patients that are on HMV. Because the patient is constantly monitored, when 
something starts going wrong, this is diagnosed early and appropriate actions can be taken. At present, 
nobody notices it when the patient's health is deteriorating slowly : when it is too late, and the patient is 
miserable, then emergency actions have to be taken. This is very expensive from the insurance point 
of view. Every sudden change in the situation of the patient costs lots of money for the insurers. TeleCare 
enables early recognition and intervention when problems with the patient occur. 
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For an insurer, it is also very attractive to manage a patient at home: hospitalisation is very expensive 
and if the same level of care can be provided to a patient at home, at a lower cost, the insurer is 
definitely interested. TeleCare makes this possible: it can be seen as the hospital at home. 

The patient will most likely be satisfied with TeleCare: he becomes less anxious about his health 
because he knows he is being monitored accurately. Healthy people may see this as a burden, but the 
chronically ill see this as an advantage: this monitoring prevents them from having unnecessary and 
emotional hospital readmissions or treatments in the ER. The feeling that someone is taking care of 
them, calms them in cases of panic. For example, at present when the patient is worried, he calls the 
provider, who can not judge from a distance if there is indeed something wrong with the patient. With 
TeleCare, the provider could sooth the patient's worries, based on the data he receives from the 
Telematic Box. 

Also, for the patient the benefit of higher compliance with the treatment is beneficial: he will feel better 
if he is following the treatment properly. TeleCare may have a teaching affect: the patient knows that if 
he does not use his device, the provider will notice this and alarm the physician. The patient will try to 
prevent this by using his device as it was told him. 

5.4.3 Conclusions on the changes that TeleCare induces 
Based on the results from the analysis in the previous paragraphs, in this paragraph it is decided whether 
the aforementioned benefits are sufficient to continue with the TeleCare project. There are three criteria 
that are used in this decision: cost, quality and timeliness. 

It appeared that for the provider, substantial cost-benefits could be achieved by using TeleCare (about 
€600 per patient per year, based on 4 calls per patient per year). This gives Drager an indication of the 
amount that a provider would be willing to pay for TeleCare, if there were no other benefits than the 
costs. But since there are more benefits than costs (competitive advantage, possible increase in number 
of patients and the convenience of changing the therapy from a distance), the price that the provider is 
willing to pay, will probably be higher. 

From the physician's point of view, from interviews it became apparent that there truly is an added value 
to using TeleCare. For physicians, the main benefit appeared to be the increased compliance: the 
effectiveness of the therapy is increased by a higher compliance. This is beneficial to the quality of care 
that is delivered: this is the main concern for physicians. 

Both physicians and providers (Antadir and ADEP) recognized the fact that by using TeleCare they could 
remove the delays from the current path a patient goes through when he is feeling unwell. The fact that 
TeleCare provides physicians with the opportunity to get a recent overview of the patient's respiratory 
data is very well appreciated. 

These findings indicate that there certainly is a chance for TeleCare in the market: both physicians and 
providers are enthusiastic about the solution and can indicate the benefits for themselves, which 
contributes to the chances for success. Therefore, the advice that can now be given is to continue with 
the development of TeleCare in such a way that the perceived benefits for the providers and physicians 
are incorporated in the business model design. This is the subject of the next chapter in this report. 
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6 Developing a Business model for TeleCare in France 

In this chapter, a business model for TeleCare in France will be designed. First, the framework for the 
business model that was established during this research is provided . In order to make the five decisions 
mentioned in paragraph 3.5, in chapter it is first investigated what legislation affects the use of TeleCare 
and how this affects the different parts of the business model. Further, the positioning statement for 
TeleCare is provided: the target, offering concept and value proposition are discussed. and how the 
network-infrastructure could look like. Further, the desired contents of the data- transfers are analysed 
from the physician's and provider's point of view. Finally, it is decided what mode of exploitation may be 
chosen (rental/ purchase/ combination) for the chosen infrastructure and positioning. 

CONFIDENTIAL 
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7 Discussion and Conclusions (Business Model) 
In this chapter, the main conclusions of this part of the research are formulated. Further, the limitations 
and the implications of this study are covered. Finally in paragraph 7.4, the recommendations to Drager 
concerning the future actions to be taken with the TeleCare- project are dealt with. 

7.1 Discussion of the findings 

From the TAM2 research it appeared that French and Italian physicians equally accept TeleCare. In these 
countries TeleCare would have the most chances for success. Based on a list of critical success-factors, 
France was eventually chosen as the country for which a business model would be designed . 

An analysis of the HMV processes in France and the impact that TeleCare would have on these processes, 
led to believe that TeleCare could in fact improve the logistical processes at the provider. A positive effect 
of TeleCare on the financial flows of the provider was theorized. Since the provider is the direct customer 
of Drager, it was decided to focus on this party in the design of the business model. 

The designed business model encompasses all of the five elements, mentioned in the previous chapter: 
legal and ethical guidelines, the hard- en software requirements which make up the infrastructure and 
the exploitation mode. 

Reflecting at the problem definition ( chapter 3): 

"Drager Medical is considering to introduce the TeleCare product to the professional market in the next 
few years. It is unsure whether the European market is already accepting Telecare and how the product 
should be exploited so that it becomes profitable for Drager". 

We can say that the professional European market is more then ready to accept the TeleCare product: 
they are actually demanding such a solution. This became apparent from the interviews at Antadir, ADEP 
and Cardif as well as from the interviews with physicians in the Parisian region. 

An advice was given on the business model that should be used for TeleCare: calculations have shown 
that TeleCare can indeed be profitable for Drager in this way and for the provider as well. This is 
inevitable for the success of TeleCare. The business model that was designed, is also in accordance with 
the few ethical and legal guidelines that exist on telemedicine. Three of the four design criteria for the 
business model were ensured . Technical feasibility was not yet investigated. 

7 .2 Implications 

It is very important to see what exploiting TeleCare in this way will mean for Drager. Several implications 
to the bottom line, image and the intellectual property of Drager can be mentioned. Further there are 
some implications to the practice of medicine and the provision of homecare to patients. 

Next, by being the first on the market with a telemedical solution in HMV, Drager can confirm and re
establish its image as an innovative company and attract more customers with this improved image. This 
is according to the mission statement of Drager. 

Being the first on the market also means that Drager can become a leader in telemedicine in HMV and set 
the standard for the system. This may mean that certain patents can be acquired and eventually be sold 
to other companies. This is another means of increasing the turnover that can be achieved with 
TeleCare. 

Concerning the practice of medicine, some remarks can be made. It may very well happen that in the 
future, because of the use of TeleCare, the number of compulsory visits from the provider to the patient 
can also be decreased. The provider may be able to show to the insurance companies that they don't 
actually have to go see the patient in person in order to get a clear view of their well-being. If it can be 
proven that the TeleCare data is sufficient and perhaps even better to monitor the well-being of the 
patient, the number of compulsory visits might be decreased and the provider can improve his bottom
line. 

Next, this is the first attempt to set up an infrastructure for a telemedical HMV solution in Europe. If it 
works out as proposed, this might become the standard for telemedicine. In this way, the future of 
medicine changes: in stead of treatments in the hospital, the patient will be treated and monitored in his 
home. Therefore, the (from a cost-perspective) desired "home hospital" will become more a reality if 
Drager's TeleCare, exploited in the proposed way, turns out to be successful. This will decrease the 
expenses in the hospital and transfer the (lower) costs to the patients home. From the viewpoint of the 
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insurance companies and the government this is very attractive, since the health expenditures have been 
increasing tremendously over the last years. 

7.3 Limitations 

The main limitation to this research is that the business model was specifically designed for France. In 
the previous chapter, for Italy the same infrastructure as in France was used. The French jurisdiction and 
healthcare system differs significantly from for example the Scandinavian one. This means that if it is 
desired by Drager to sell TeleCare in other countries than France, a similar study to the current one 
should be carried out. In other words: the current processes in HMV (Home Mechanical Ventilation) 
should be mapped for the specific country and the impact that TeleCare has on these processes should be 
described. Next, keeping the legal framework for that country in mind, a business model can be 
designed. 

The second limitation to this research concerns the overview of the changes in operational and 
maintenance costs for the provider was provided in chapter 4. The maintenance costs were estimated by 
stating that a normal ventilator malfunctions once a year. This statement requires further research, 
because a big cost-saving for the provider lies in the benefits that TeleCare has on the maintenance 
planning. It should be investigated how TeleCare can prevent system malfunctions. If it can be shown 
that the provider can save even more money with TeleCare than was stated in this study, the price of 
TeleCare may be set higher. 

The third limitation to this study, is that it is assumed that TeleCare will be sold with both Camena and 
Geryon. This is not completely certain, since it may very well be the case that only the Geryon will be 
sold with a TeleCare option, because of the fact that Camena will already be introduced in September of 
2004. This requires some more investigation by Drager. 

Next, it is very difficult to make a statement about the chances for success for TeleCare if it is exploited 
in this way. This is caused by the fact that there is very little evidence from other pilot-projects or studies 
that show us how we should or should not exploit TeleCare. Basically, Drager will be the first on the 
market with a telemedical solution in HMV and this project will probably function as an example for other 
companies. 

Finally, the fourth design criterion for the business model was technical feasibility . This could not be 
researched in this study, due to a lack of time. The next step that has to be taken now is to perform a 
feasibility study to see whether the proposed business model works and is cost-efficient. 

7 .4 Recommendations 

Several recommendations follow from this study. This paragraph elucidates on each of them. 

During this research it became apparent that telemedicine still has a long way to go. There are only a few 
projects that have proven to be successful, but neither of them concentrated on HMV. TeleCare can only 
be successful if it adds value for all of the stakeholders. This study has made an effort to draw up an 
inventory of the effects that TeleCare will have for all of the stakeholders. These effects will have to be 
confirmed in future research by Drager. For example, the actual change in the number of visits that the 
providers does to the patient in the case of TeleCare can be investigated in a trial. 

What further may be considered by Drager is to introduce TeleCare into other areas in HomeCare. From 
interviews with the head of a large sleep-laboratory in France, it appeared that in diagnosing obstructive 
sleep-apnoea, TeleCare could also play a role. For example, it could be used as a means of diagnosing a 
failure in the diagnostic devices when a patient is at home. This would normally result in a repetition of 
the diagnosis and costs a lot of money. When TeleCare is used to monitor the technical aspects of the 
diagnosis, one can intervene whenever there is something wrong and a repetition can be prevented. 

It might also be investigated what the actual fall -out rate of ventilators is at this moment. This is required 
to make an estimate of the cost-savings for the provider regarding the maintenance. The results of these 
investigations may be used as an additional selling-argument for TeleCare : TeleCare can save the 
provider more money in addition to the reduction of normal number of visits . 

Another recommendation for the provider is that instead of a mechanic visiting the patient in most cases, 
a nurse might be hired to take care of easier issues. This is less expensive then a mechanic and can save 
the provider more money in addition to the savings TeleCare brings about. 
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Concerning the business model, there are a few recommendations to be made. First, the proposed fee
scheme for the access of the provider to the TeleCare database was quite arbitrary. This should be fine
tuned, for example based on a benchmark and additional interviews with the providers. 

We have chosen to use the RSA-security system as a means of access to the data server. This choice was 
made primarily because of the positive experiences Drager has had with this system and the approval of 
the IT-department. It is required to investigate whether there are any alternatives to this system that 
may be even more cost-efficient. 

Further, in this study it is investigated how TeleCare should be exploited from the viewpoint that the 
provider is the party responsible for the care of the patient. The second option is that the target for 
TeleCare is the private physicians, who operate from their own office and may need a way to extensively 
monitor their patient's wellbeing. This option may be explored in the future, but for now it is chosen to 
elucidate on the provider as the target, since the provider is the main customer and focus of Drager. 
Next, there are several modules in the TeleCare software at this moment in which patient-data can be 
entered. For example, there is a screen that contains therapy data, medication prescriptions and 
additional comments about the patient. It is not yet sure which modules are absolutely necessary: this 
should be investigated by interviewing the providers and finding out what is their main concern. 

In the previous chapter it was already mentioned that a dumb-modem for TeleCare should be found. At 
this moment there is not yet such a supplier found. Drager should find a supplier for a dumb modem in 
the next months, in order to be able to start pilots with the infrastructure at the end of 2005. 

As mentioned before, this study has concentrated on the situation in France. It is recommended to 
extend this research into other countries, especially Germany and Italy to see what business model would 
best fit the situation in those markets. 

The next step that should be taken is to perform a technical feasibility study based on the proposed 
business model in order to see whether the proposed system does work from a technical viewpoint. We 
already know from the trials in Italy that TeleCare on itself is functioning properly. What should be 
investigated is whether the proposed infrastructure is functioning properly and is not too complex to 
operate and maintain. 
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List of abbreviations 

COPD 
ER 
GP 
HCP 
HMV 
ICU 
OR 
TAM 

Chronic Obstructive Pulmonary Disease 
Emergency Room 
General Practitioner (huisarts) 
Home Care Provider 
Home Mechanical Ventilation 
Intensive Care Unit 
Operating Room 
Technology Acceptance Model 
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Appendix 1: Drager Medical and TopCare 

In this appendix, information is provided about Drager Medical and the TopCare project. TopCare is the 
project that embraces TeleCare. 

Drager Medical 
Drager - founded in 1889 - is a worldwide leading company that develops and provides technology and 
services to protect and maintain human life. Their innovative products monitor, support and protect the 
vital functions in human beings. Drager has a long tradition and extensive experience. At a very early 
stage the company focused on Medical and Safety Technology. Later on, Aerospace Technology was 
added to the existing technologies. This research project will concentrate on the Medical division of 
Drager. 

From June 2003 a joint venture between Siemens Medical Solutions (EM) and Drager Medical is effective, 
that will carry the name: "Drager Medical, a Drager and Siemens company". Drager takes part in this 
joint venture for 65% and the remaining part is fully owned by Siemens Medical Solutions. This joint 
venture is a part of the restructuring that takes place at Drager. The goal is to become one of the top 3 
suppliers worldwide. The product assortment is broadened by this joined venture and that the global 
sales and services network is strengthened significantly (see Appendix 1). Also, the market share will 
increase as will the innovative power of Drager. In the area of monitoring Drager can integrate Siemens' 
expertise in order to expand their existing knowledge. 

Drager Medical (after the joined venture) concerns a wide variety of products and services that can be 
divided into five care areas (see figure 12): 

• Emergency Care: care during and before the transport of the patient to the care institution; 
• OR/ Anesthesia: care during the surgery of the patient; 
• Critical Care: care during the stay in the hospital or care institution; 
• Perinatal Care: care for small babies 
• HomeCare: care after discharge from the hospital or care institution. 

lntegni ted Medlcal ~ems ,., 
E.mergenc.y OJV Crltlcel Per1nlllal 
cere Ane sthesia c:ere c■rw 

Tuchnlall and Bdu at ton & Tral.nln41 Sen1ces 

Figure 12 The five product groups 

In 2002 Drager Medical employed 4.934 employees worldwide. Net sales of 848 million euro were 
accomplished: an upward trend was introduced in 2000. According to the restructuring plan, the EBIT 
(Earnings Before Interest and Taxes) margin steadily increased in respect to earlier years. See figure 13 
for more historical data on Drager Medical. 
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Figure 13 Historical Data Drager Medical 

For 2002 Drager Medical had a share in the total sales volume of the Drager Group of 63%. 

Telemedicine at Drager 
Also at Drager Medical, the developments in the field telemedicine have not gone unnoticed. The product 
group HomeCare has started working on the development of a new concept : TeleCare. The development 
of this concept takes place within the TopCare project that is subsidized by the European Union and that 
was launched in January of 2001. Several companies within the medical industry take part in th is project, 
namely: Drager, Roche and Fresenius/ Calea. The TopCare project aims at combining existing 
opportunities in communication technology with medical equipment in order to improve the home care of 
patients at a reduced cost. The planned throughput-time of this project is 36 months. A prolongation in 
project time has been granted by the EU and Drager still has one year to go before an introduction of the 
product is planned. At present, the test-phase of the TeleCare product has commenced in Germany and 
Utrecht. The information generated in this paragraph comes from interviews at Drager Medical and 
confidential project documents. 

TopCare 
The desired outcome of the TopCare project is a generally applicable communication structure for existing 
medical devices {Telematic Homecare Platform): an integrated IT solution as can be seen in figure 14. 
The proposed innovative telematic care concept in TopCare has to serve as a modular, standardised 
homecare platform with a single entry point for caregiver networks. This product will be rea lised, tested 
and evaluated within a European context and addresses the home monitoring and treatment of patients 
that need care in the area of: 

• Home ventilation support (Drager); 
• Infusion therapy (Fresenius/ Ca lea); 
• Anticoalgulant medication (Roche). 
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Figure 14 The Telematic Homecare Platform 
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By means of the generic telematic homecare platform (THP), individual home healthcare service concepts 
offered by co-operative caregiver networks can be realised. Newest and established Internet 
technologies are applied for the development of the THP. The platform allows the design and software 
implementation of virtual health providing networks which can include multiple caregivers. The services 
of the caregivers are electronically co-ordinated and customised to the patient's health state and need. 

The telematic homecare platform is designed to provide: 
• integrated video, voice, and data telecommunication between patients and caregivers integrating 

data confidentiality, data security, and authentication; 
• simple integration of innovative and commercially available home care devices from multiple 

vendors into one homecare system under a standardised health record; 
• support of standardised medical data exchange formats to allow interoperability between different 

existing medical and technical IT solutions; 
• usage of the Internet XML technology to enhance and ease data exchange between medical 

communication systems long-term; 
• modules that are customised to comply with the distinctive national health care in the European 

Union, supporting multiple health care providers in an integrated co-operative health care 
network; 

• modules that are adaptable to meet the health care requirements of chronic and acute disease 
states; 

• modules to increase the patient compliance by medication reminding and adherence control; 
• uploading of monitoring and alarm data from patients to the caregivers and downloading of 

therapy plans, therapeutic measures, and configuration set-ups from the caregiver to the patient 
homecare station; 

• documentation of work flows to enhance quality assurance based on digital patient-oriented 
documentation; 

• Internet protocols to allow for Internet based applications. 

Drager and TopCare 
Drager Homecare will take care of the part of respiratory therapy as part of the TopCare project. Drager 
HomeCare is active in the field of respiratory support within the home of people. It has a product range 
covering the oxygen therapy, sleep apnea therapy, home ventilation and monitoring. Within this part, it 
will be investigated by Drager what the additional value will be of telemedicine options in the field of 
respiratory therapy. Existing (and future) ventilation therapy devices will be used in the TeleCare 
product. 

To ascertain that the TeleCare product is functioning properly technically speaking, clinical trials are now 
set up. These are also meant to gather feedback on telemedicine possibilities in the area of home 
ventilation. The trials will be executed on 2 locations, both with minimal 5 patients who need ventilation 
support at home. One of the locations is in Germany (the Asklepios Longklinik in Munich), the other one 
in the Netherlands (Utrecht Medisch Centrum). 

Susanne Haasbroek, September 04 64 



Technology Acceptance and TeleCare 

During these trials, the patients will receive existing respiratory therapy devices that are extended with 
TeleCare options by using the TopCare Telematic Home Box (THB). The architecture of this box can be 
seen in figure 15. 
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Figure 15 The Telematic Home Box 
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In this figure, it can be seen that different medical devices (the blue rectangle) are connected to the 
telematic homebox (the grey rectangle) through a Bluetooth interface. It is not yet sure whether this is 
the desired technique for connecting the devices to the homebox. Ordinary data-cables (RS232 port) may 
also be used. The pink rectangle on the upper left, shows the measurements that are made by the 
equipment. This ranges from cardiac measures (heart frequency, blood pressures), to respiratory 
measures (oxygen saturation, frequency of breathe etc.) and blood values (glucose, coagulation). For 
Drager, only the respiratory measurements and equipment are of importance. The telematic home box 
will not be developed nor produced by Drager: an outside company in Greece is responsible for this. 

The telematic home box is the device that is used to communicate the patients data to the telehealth 
centre. It contains a monitoring module, a therapy module, a patient user-interface and a message 
module. There is a display that enables the user to check his actions on the telematic box. A modem is 
necessary to connect to the internet through a regular phone line and to send the data to the telehealth 
centre . 

During the preparation of the trials the definition of the TeleCare options are fixed. The devices will be 
connected by phone lines to the TopCare telehealth centre, operated by the medical staff of the clinic. In 
figure 16, the architecture of the entire TopCare Telehealth Centre concept is found. 
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Figure 16 The TopCare Te/ehea/th concept 

Left in this figure, the various TopCare telematic home stations (THS) (Drager uses the telematic home 
box instead) are found, that are connected through WAN or email to the Telehealth Centre. This Centre 
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may be fully operated by Drager, or only technically operated by Drager or even fully operated by an 
external company. This is one of the research questions that will be dealt with in this study. The 
Telehealth Centre operates as a database and carrier of the patient data. The health care institutions in 
their turn, can access the (confidential) patient data. This is employed by LAN/ http protocols, or even 
WAN. The medical specialist operates a telehealth browser client in order to access his patient's data. 
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Appendix 2: Questionnaire 

Die Akzeptanz 
Der Telemedizin 

Driiaer medical 
A Drager and Siemens Company 

Eine Studie in Deutschland, 
Frankreich und ltalien 

Emergency Care OR/Anesthesia Critical Ca re Perinatal Care Home Care Because you care 
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Einfiihrung in die Studie: ,,Akzeptanz der Telemedizin in Europa" 

Zunachst vielen Dank dass Sie sich zehn Minuten Zeit nehmen, dieses Dokument zu lesen. Es handelt 
sich um eine Umfrage, die Drager Medical in enger Zusammenarbeit mit der Technische Universitat in 
Eindhoven (die Niederlande) fur Forschungen Ober die heutige Akzeptanz der Telemedizin in Deutschland, 
Frankreich und Italien benutzen wird. Arzte, Lieferanten und Patienten nehmen an dieser Studie Teil. 
Telemedizin in diesem Kontext bedeutet: 

Der Gebrauch e/ektronischer Informations- und Kommunikationstechno/ogie, um Patientenversorgung 
dort zu ermoglichen und unterstOtzen, wo Distanz die Teilnehmer trennt [Pande, 2003]. 

Der Interessenschwerpunkt dieser Studie ist Heimbeatmung . Im Bild unten sehen Sie ein Beispiel fur ein 
System fur Telemedizin, das auf diesem Gebiet benutzt werden kann . 

Patient zu Hause Arzt im 
Krankenhaus/ 
Klinik 

Beatmungs- Ausgabe Daten 
Therapie der Server Patienten-

Therapie daten auf 

-Daten ~ ~ dem Monitor 
- - des 

Computers 
via internet 

Beispiel eines Telemedizin- Systems fur Heimbeatmung 

Wie Sie sehen konnen, empfangt der Patient zu Hause seine Beatmungstherapie, wie er sie gewohnt ist. 
Was hinzukommt ist, dass die Messungen, die vom Patienten abgenommen sind (Anzahl der AtemzOge, 
Sauerstoffssattigung und so weiter), durch eine Fernsprechleitung Ober einen Daten Server zum Arzt (ins 
Krankenhaus/ Klinik) geschickt werden. Der Arzt kann die Atmungsfunktionen des Patienten im Auge 
behalten und kann vorbeugende oder korrigierende MaBnahmen wenn notwendig vornehmen. Er/ sie 
braucht nur einen Computer und eine Verbindung mit dem Internet um sich die Daten anzuschauen. 
Anhang 1 zeigt Sie wie Sie zum Beispiel in der Zukunft die Therapiedaten auf ihr Bildschirm sehen wenn 
Sie Telemedizin benutzen wOrden. 

Anweisungen fiir die Umfrage 
Auf den folgenden Seiten finden Sie die etwa 20 Fragen zur Thema Telemedizin. Jedes Thema enthalt ein 
paar Aussagen, zu denen Sie Ihre Meinung ausdrOcken konnen. Zurn Beispiel wenn Sie stark mit einer 
Aussage Obereinstimmen, stellen Sie ein X ins Quadrat unten ,,stimme voll zu". Wenn Sie nicht mit einer 
Aussage Obereinstimmen, stellen Sie ein X ins Quadrat unten ,,lehne ab". Vergewissern Sie sich bitte, 
dass Sie nur ein Quadrat pro Aussage markieren, und dass Sie fur alle Aussagen ein Quadrat auswahlen. 

Bitte senden Sie den Fragebogen in beigefugtem Freiumschlag zurOck an Drager Medical. 
Ihr Beitrag in dieser Studie wird anonym verarbeitet. Weder Ihr Name noch Ihre Adresse werden in den 
Ergebnissen der Studie erscheinen. 

Sie konnen jetzt bitte anfangen, die Fragen auf den Folgenden Seiten zu beantworten . 
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Fragebogen: Die Akzeptanz der Telemedizin in Europa 

Brauchbarkeit der Telemedizin Lehne Un-
Entschieden ent-

Ab Lehne ab schieden 

1) Die Anwendung von Telemedizin konnte die r 
Versorgung und das Management meiner 
Patienten verbessern. 

2) Die Benutzung von Telemedizin konnte die 
Effektivitat meiner Patientenversorgung nicht r 
verbessern. 

3) Die Benutzung von Telemedizin konnte 
meiner Patientenversorgung und - r 
Management erleichtern. 

4) Ich wurde Telemedizin nicht als nutzlich 
erachten fur meine Patientenpflege und - ~ 
Management. 

Gebrauchsfreundlichkeit Lehne 

r r 

r r 

r r 

r r 

Un-
Entschieden ent-

Ab Lehne ab schieden 

5) Es wird nicht leicht fur mich sein r 
Telemedizin zu bedienen. 

6) Es wird kein Problem fur mich sein mit r 
Telemedizin meine Ziele zu erreichen. 

7) Fahig mit der Technologie der Telemedizin 
umzugehen, wird fur mich nicht leicht sein. r 

8) Ich werde es einfach finden, Telemedizin r 
Technologie zu benutzen . 

r 

r 

r 

r 

r 

r 

r 

r 

Stimme 
Stimme voll 

zu zu 

r r 

r r 

r 

r 

Stimme 
Stimme voll 

zu zu 

r r 

r r 

r r 

r r 

Es gibt weitere Fragen auf der nachsten Seite, bitte fahren Sie fort 
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Absicht, Telemedizin zu benutzen Lehne Un-
Entschieden ent-

Ab Lehne ab schieden 

9) Ich habe vor, Teiemedizin so oft wie notig r r r fur meine Patientenversorgung zu benutzen. 

10) Wann immer mogiich, habe ich vor r r r 
Teiemedizin Technoiogie fur meine 
Patientenpfiege zu benutzen. 

11) Nach Mogiichkeit, werde ich Teiemedizin 
regeimaBig benutzen in meiner r r r 
Patientenversorgung. 

Einfluss von Anderen Lehne Un-
Entschieden ent-

Ab Lehne ab schieden 

12) Leute, die mein kiinisches Verhaiten r 
beeinflussen, denken, dass ich Teiemedizin 
Technoiogie benutzen soil. 

13) Leute, die wichtig sind fur meine 
Pflegeleistungen, denken, dass ich Telemedizin r 
Technologie nicht benutzen soll. 

14) Personen die meine Patientenversorgung 
beurteilen sind der Meinung, dass ich r 
Telemedizin Technologie nicht benutzen soil. 

r 

r 

r 

r 

r 

r 

Imago Lehne Un-
Entschieden ent-

Ab Lehne ab schieden 

15) Der Besitz von Telemedizin wird ein r 
Statussymbol sein. 

16) Arzte die Telemedizin benutzen, erzielen 
nicht mehr Prestige als diejenigen die es nicht r 
benutzen. 

17) Arzte die Telemedizin benutzen, werden r 
hohes Ansehen haben. 

r r 

r r 

r r 

Stimme 
Stimme voll 

ZU zu 

r r 

r r 

r r 

Stimme 
Stimme voll 

zu zu 

r r 

r r 

r r 

Stimme 
Stimme voll 

zu zu 

r r 

r r 

r r 

Bitte beantworten Sie auch die Fragen auf der nachste Seite 
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Relevanz fiir den 
Beruf Lehne Un-

Entschieden ent-
Ab Lehne ab schieden 

18) Die Benutzung von Telemedizin ist nicht r 
relevant fur die Bereitstellung arztlicher 
Versorgung. 

19) Die Benutzung von Telemedizin wird r 
wichtig sein fur die Gewahrleistung der 
arztlicher Versorgung. 

Qualitat der Datenausgabe Lehne 
Entschieden 

r 

r 

Ab Lehne ab 

Schauen Sie sich den screenshot in Anhang 1 bitte erst an. 

20) Ich erwarte nicht, dass die r, r 
Datendarstellung zukunftiger Telemedizin von 
hoher Qualitat sein wird. 

21) Ich glaube ich werde keine Probleme 
haben mit der Qualitat der Datendarstellung r r wie im screenshot Anhang 1. 

r 

r 

Un-
ent-

schieden 

r 

r 

Beweisbarkeit der Ergebnisse Lehne Un-
Entschieden ent-

Ab Lehne ab schieden 

22) Telemedizin konnte die Kosten der von mir r 
geleisteten Pflege verringern. 

23) Ich glaube, dass ich Anderen gegenuber 
die Folgen des Gebrauchs von Telemedizin r 
kommunizieren konnte. 

24) Die Vor- und Nachteile von Telemedizin 
aufzuzah len ware fur mich kein Problem. r 

r r 

r r 

r r 

Stimme 
Stimme voll 

zu zu 

r r 

r r 

Stimme 
Stimme voll 

zu zu 

r r 

r r 

Stimme 
Stimme voll 

zu zu 

r r 

r r 

r r 

Wiirden Sie bitte die folgenden Details auf der nachste Seite ausfiillen? 
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Geschlecht? r Mann r Frau 

Wie viel Mal pro Tag benutzen r 0-2 r 3-5 r 6-s rg+ 
Sie das Internet 
normalerweise? 

Sie arbeiten: r Klinisch r Ausserklinisch 

Wie viele Jahre klinischer r o-5 r 6-10 r 11-20 r 21-30 r 30+ 
Praxis besitzen Sie? 

Fachhinrichtung? 

Haben Sie irgendeine 
zusatzliche Bemerkung? 

r Pneumologe/ Pulmologe 

r Kardiologe 

r Padiater 

r Somnologe 

r HNO- Arzt 

r Sonstige, 

Vielen Dank fi.ir das Ausfi.illen dieser Umfrage. Bitte senden Sie den Fragebogen in 
beigefi.igtem Freiumschlag zuri.ick an Drager Medical in Best. 

Wir garantieren Ihnen den anonymen Umgang mit Ihren Angaben. 

Wenn Sie sich fi.ir die Ergebnisse von dieser Studie interessieren, hinterlassen Sie 
bitte eine E-Mailadresse im Kasten unten. 

I Email: 
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Anlage 1: Screenshot der Datenausgabe 
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1 •u 
Q; 11.7 
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AdMlftliJlrator lftt.erface 
Hollle Venti,itlon 

Z2/01/2«)3 
logout 

.... .,._ _____ ..., ____ __., __________ .., __ 

11.4 

,u 
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Appendix 3: Questionnaire results for Germany, France and Italy 

In this appendix, the results of the factor analysis and regression analysis for the different countries may 
be found . 

France 

Table 16 - Construct validity results, France 

Construct1 Item Standardized 
Loadings 

PU 1 0.83 
2 0.80 
3 0.74 
4 0.90 

PEOU 1 0.99 
2 0.94 
3 0.92 
4 0.88 

BI 1 0.69 
2 0.82 
3 0 .78 

SN 1 0.48 
2 0.91 
3 0.78 

1 0.95 
2 0.96 
3 0.82 

JR 1 0.89 
2 0.73 

OQ 1 0.82 
2 1.001 

RD 1 0.59 
2 0.52 
3 0.58 

Composite Scale 
Reliability 

0.89 

0.94 

0.87 

0.77 

0.93 

0.80 

0.93 

0.82 

Average Variance Extracted 

0.79 

0.83 

0.72 

0.57 

0.85 

0.64 

0.83 

0.62 

1 PU = Perceived Usefulness, PEOU = Perceived Ease of Use, BI = Behavioural Intention, SN = Subjective Norm, I = 
Image, JR = Job Relevance, OQ = Output Quality, RD = Result Demonstrability 

Ta bl I • f e 17 - AnalVSIS o non-resoonse b" 1ases. France 
Dimension Early respondents (n=49) Late respondents (n=50) 
Perceived Usefulness 3.73 3.65 
Perceived Ease of Use 3.15 3.26 
Behavioural Intention 3.75 3.66 
Subiective Norm 3.17 3.27 
lmaae 2.88 3.04 
Job Relevance 3.88 3.79 
Output Quality 3.66 3.63 
Result Demonstrabilitv 3.19 3.31 

T bl 18 C a e - omoonen a or oa mg t F ct L d" F ranee 
1 2 3 4 5 6 

PU1 ,829 
PU2 ,797 
PU3 ,736 
PU4 ,895 
PEOU1 ,993 
PEOU2 942 
PEOU3 ,91E 
PEOU4 ,884 
B11 ,691 
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BI2 ,82~ 
BI3 ,783 
SN1 
SN2 
SN3 
11 ,947 
12 ,95E 
13 ,82~ 
JR1 
JR2 
OQ1 
OQ2 
RD1 ,59~ 
RD2 ,521 
RD3 ,582 
Extraction Method: Maximum Likelihood. 
Rotation Method: Promax with Kaiser Normalization. 
a Rotation converged in 6 iterations. 

484 
,90E 
,779 

,885 
,731 

,821 
1,001 

b Only cases for which Location of respondent = France are used in the analysis phase. 

T bl 19 C a e - omponen x ra 10n an t E t ct· oa ar1ance, d T t IV . F ranee 
Initial 

EiQenvalues 
Factor Total % of Variance Cumulative % 

1 9,572 39,884 39,884 
2 2,59€ 10,818 50,70~ 
3 2,247 9,363 60,06€ 
4 1,864 7,765 67,83( 
5 1,27€ 5,317 73,14, 
6 1,109 4,619 77,76€ 

Germany 

Table 20 - Construct validity results, Germany 

Construct1 Item Standardized Composite Scale Average Variance Extracted 
Loadings Reliability 

PU 1 0.76 0.90 0.73 
2 0.71 
3 0.79 
4 0.73 

PEOU 1 0.84 0.92 0.83 
2 0.74 
3 0.83 
4 0.88 

BI 1 0.73 0.87 0.74 
2 0.84 
3 0.78 

SN 1 0.62 0.80 0.74 
2 0.85 
3 0.80 

1 0.95 0.93 0.89 
2 0.94 
3 0.82 

JR 1 0.88 0.94 0.91 
2 1.00 

OQ 1 0.83 0.86 0.85 
2 0.91 

RD 1 0.62 0.78 0.72 
2 0.66 
3 0.75 
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Ta bl e 21 - Non-resoonse b" G 1as. ermanv 
Dimension Early respondents (n=44) 
Perceived Usefulness 2.46 
Perceived Ease of Use 3.21 
Behavioural Intention 2.35 
Subiective Norm 3.16 
Image 2.84 
Job Relevance 3.76 
Output Quality 3.67 
Result Demonstrabilitv 3.20 

Table 22 - Comoonent Factor Loadina Germanv 
1 2 3 

PU1 ,763 
PU2 ,712 
PU3 ,78€ 
PU4 ,72€ 
PEOU1 ,83S 
PEOU2 ,73E 
PEOU3 ,831 
PEOU4 ,884 
BI1 ,729 
BI2 ,837 
BI3 ,77~ 
SN1 
SN2 
SN3 
11 ,952 
12 ,941 
13 ,817 
JR1 
JR2 
001 
002 
RD1 
RD2 
RD3 
Extraction Method: Maximum Likelihood. 
Rotation Method: Promax with Kaiser Normalization. 
a Rotation converged in 7 iterations. 

4 

,615 
,664 
75( 

Late respondents (n=45) 
2.60 
3.36 
2.23 
3.27 
3.00 
3.90 
3.63 
2.80 

5 6 7 

,62( 
,852 
,801 

,881 
1,002 

,82E 
,914 

b Only cases for which Location of respondent = Germany are used in the analysis phase. 

Susanne Haasbroek, September 04 76 



Technology Acceptance and TeleCare 

Table 23 - Component Extraction and Total Variance, Germany 
Initial Eiqenvalues 

Factor Total % of Variance Cumulative % 
1 7,104 29 60( 29 60( 
2 2,902 12,097 41 ,696 
3 2,582 10,757 52,453 
4 1,93€ 8,06€ 60,519 
5 1,704 7,102 67,621 
6 1,585 6,604 74,225 
7 1,231 5,13( 79,355 

Italy 

Table 24 - Construct validity, Italy 

Construct' Item Standardized Composite Scale Average Variance Extracted 
Loadings Reliability 

PU 1 0.90 0.92 0.79 
2 0.96 
3 0.91 
4 0.84 

PEOU 1 0.90 0.93 0.79 
2 0.85 
3 0.94 
4 0.84 

BI 1 0.81 0.94 0.82 
2 0.88 
3 0.83 

SN 1 0.77 0.76 0.64 
2 0.96 
3 0.62 

1 0.95 0.93 0.85 
2 0.97 
3 0.88 

JR 1 0.99 0.95 0.94 
2 1.02 

OQ 1 0.99 0.93 0.89 
2 0.87 

RD 1 0.29 0.77 0.42 
2 0.43 
3 0.55 

Table 25 - Comoonent Factor Loa d" ina Ita1v 
1 2 3 4 5 6 

PU1 ,902 
PU2 ,964 
PU3 ,914 
PU4 ,84:: 
PEOU1 ,90( 
PEOU2 ,851 
PEOU3 ,941 
PEOU4 ,83S 
811 ,BOS 
812 ,as~ 
813 ,827 
SN1 ,765 
SN2 ,955 
SN3 ,619 
11 ,954 
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12 ,965 
13 ,884 
JR1 
JR2 
001 
002 
RD1 
RD2 
RD3 
Extraction Method: Maximum L1kehhood. 
Rotation Method: Promax with Kaiser Normalization. 
a Rotation converged in 6 iterations. 

99~ 
1,01~ 

,996 
,873 

,285 
,43E 
,54€ 

b Only cases for which Location of respondent = Italy are used in the analysis phase. 

Table 26 - Component Extraction and Total Variance, Italy 
Initial Eiqenvalues 

Factor Total % of Variance Cumulative % 
1 8,01E 3340( 33,40( 
2 3,795 15,81"1 49,215 
3 2,737 11,406 60,620 
4 1,975 8,227 68,848 
5 1,617 6 739 75,587 
6 1,38S 5,78S 81,37€ 
7 ,870 3,625 85,001 
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Appendix 4: Critical successfactors 
In this appendix, the critical successfactors as mentioned in chapter 5, paragraph 1, are discussed. For 
each of the successfactors, the score of respectively France, Germany and Italy are dealt with. 

CONFIDENTIAL 
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Appendix 5: Phone lines in countries 

Germany 82 037 000 inhabitants, 

End 1997 End 1998 End 1999 

Total number of conventional lines per 100 inh. 46 44 42 

Total number of ISDN channels (subscriptions) per 100 inh. 9 12 16 

Total number of mobile phone subscriptions per 100 inh . 10.1 17 28.3 

Total number of lines per 100 inh. 65 74 87 

France : 58 966 800 inhabitants, 

End 1997 End 1998 End 1999 

Total number of conventional lines per 100 inh . 54 53 52 

Total number of ISDN channels (subscriptions) per 100 inh. 4 5 6 

Total number of mobile phone subscriptions per 100 inh . 9.9 19 35 

Total number of lines per 100 inh. 67 77 93 

Italy: 57 612 600 inhabitants, 

End 1997 End 1998 End 1999 

Total number of conventional lines per 100 inh. 44 42 39 

Total number of ISDN channels (subscriptions) per 100 inh. 2 3 7 

Total number of mobile phone subscriptions per 100 inh. 20.7 35.3 52.2 

Total number of lines per 100 inh. 66 80 98 
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Appendix 6: Directives concerning telemedicine 

CONFIDENTIAL 
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