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Abstract 

Context 
The present study regarding the implementation of telemedicine in the acute care system is a unique 

attempt to understand the barriers and motivational factors related to the adoption and standardization 

of ambulance based telemedicine.  

Objective 
The aim of this study was to examine the multivariate environment and investigate and quantify the 

barriers and success factors through interviews with key opinion leaders (KOLs). In addition, a survey was 

conducted to determine the factors that motivate and the barriers that impede the acceptance and 

maintenance of ambulance based telemedicine.  

Methods 
E-mail invitations were sent to approximately 250 individuals representing 42 healthcare institutions and 

groups in Limburg, Gelderland, Groningen, Zuid-Holland, and Brabant. Respondents were directed to a 

Web-based survey. The survey consisted of 34 questions, addressing user familiarity, 5-point Likert scales, 

and factors spanning the Individual/Behavioural, Technological, Organizational, and Environmental issues 

surrounding the adoption of telemedicine.  

Results  
15 interviews were conducted and 75 surveys were completed, representing a response rate of 30%. 61% 

of the respondents were acute healthcare professionals (physicians, paramedics, GPs) and 34% were 

policy makers.  According to the respondents, the main barriers to the adoption of ABTM are “the 

potentially low satisfaction with and acceptance of the technology by healthcare professionals”, “the 

potentially poor fit of the telemedicine system with the workflow of acute healthcare professionals”, 

“legal and ethical risk related to the system”, “potential limitations in QoS resulting in inferior quality of 

data transmission”, “proving cost-effectiveness of the system”, and finally “organizational non-readiness 

on the financial, human resources, and IT level”. Furthermore, this study has shown that facilitating 

surrounding, effort expectancy, and performance expectancy are predictors of healthcare professionals’ 

attitude towards the use of telemedicine (p=.032).  
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Discussion and Conclusion 
A limiting factor for this study is the non-inclusion of patients. Therefore, it is recommended to evaluate 

and collect patient perspectives on the use of ambulance-based telemedicine after the patient transport 

during the pilot phase. Secondly, another limiting factor is the amount of participants per stakeholder group. 

As a result, the inclusion of business/scientific expert and developer perspectives was limited in this study.  

Thirdly, it is recommended to conduct an additional survey that studies whether the intention of healthcare 

organizations (e.g. Ambulance services, hospitals) to use ambulance based telemedicine is influenced by 

technological, organizational, and environmental factors, and the intention of individual healthcare 

professionals to use telemedicine.  

In conclusion, this study has revealed the main barriers and the key to a successful telemedicine service, 

which is to view the service as an equivalent and integral part of healthcare provision and not as a stand-

alone project. The integration of ambulance based telemedicine and electronic health records within the 

healthcare system provides the framework for sustainable healthcare in the future. This is necessary and 

vital to the process of enhancing cooperation between healthcare organizations and enabling the large-

scale exchange of medical data and research results in the future. 
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1 Introduction 

The healthcare sector is currently undergoing tremendous changes, especially in developed countries 

where healthcare organizations are facing the task of staying up-to-date in an environment in which 

medical information, technologies, and relationships with other healthcare systems are in constant motion 

(Advanced Institute of Management Research 2012). At the same time, the demographic structure of the 

population is changing and the total number of patients in general, and those with multiple traumas and 

more complex conditions, is increasing. In addition, the pressure on governments to reduce healthcare 

expenses while improving quality is ever-increasing (Omachonu et al., 2010). 

Until recently, innovation within the healthcare sector was merely aimed at enhancing life expectancy, 

improving quality of life, diagnostic and treatment options (Gupta A., 2008). However, due to the rising 

costs and pressure on their healthcare systems, the focus of healthcare innovation in developed countries 

has shifted to efficiency and cost effectiveness of innovations. Hence, the rise of Health Information 

Technology (health IT) has been a key driver of innovation in healthcare, and according to Gupta (2008) it 

can play a vital role in this need for cost-effective and efficient innovation. 

Recent developments within the field of health IT have increasingly focused on E-Health and Telemedicine 

applications. E-health is a more recent term for health IT, and refers to the provision of healthcare services 

which are predominantly Internet based Telemedicine, a specific type of E-Health, is aimed at the provision 

of multimedia network services (Transfer of audio, video, images, (medical) data and text) that enable 

healthcare attention between distant locations (Oh et al., 2005; Armengol et al., 2009). The ability to 

provide medical consultation regardless of distance is particularly relevant for emergency medical services 

(EMS) and the acute care system as a whole, since rapid and correct decision-making on diagnosis and 

treatment is crucial in EMS (Mandellos et al., 2004). These decisions must often be made in situations other 

than in a hospital emergency department, away from the reference health center, so that distance and 

time factors are of great relevance for the successful diagnosis and treatment of patients (Armengol et al., 

2009). Therefore, remote tele-consultation by specialists in an emergency situation may contribute to rapid, 

correct, and specialized decision-making on immediate questions such as whether and where to transfer 

the patient, or which therapy should be administered. Further, this rapid and specialized pre-hospital 

treatment improves prognosis in terms of mortality and morbidity and avoids complications and secondary 

effects Armengol et al., 2009).   
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In the Netherlands, a recent publication by Smits (2014) disclosed that 32% of the calls received by 

ambulance services do not result in patients being transported to hospitals, and 40% of which could have 

been dealt with by primary care, psychiatric services, or social services. In addition, a recent report 

regarding trends and developments in the EMS within the Netherlands has shown an increase in the 

number of emergency rides of 4,2% per year between 2008 and 2013 whereas budgets remained nearly 

identical (Kommer et al., 2015). These recent developments illustrate the need for innovation within the 

EMS. Ambulance-based telemedicine (ABTM) is an example of such an innovation, which has great 

potential in the field of EMS since it may contribute to increased efficiency, quality of care, patient safety, 

and (cost) effectivity (Bergrath et al, 2013). 

The implementation of ambulance based telemedicine in the Netherlands has not been realised yet, and 

the absence of a business model, reimbursement policies, and regulations play a major role in this delay 

(Rogove et al., 2015). These factors partly explain why telemedicine implementations often remain in the 

pilot phase and do not succeed in scaling-up to robust products that are used in daily practice (Broens et 

al, 2007). Implementing telemedicine in the EMS/acute care system asks for investment in technology, 

creation of substantial networks, and for acceptance and adoption of the technique by EMS providers (Latifi 

et al., 2009). Recently, these and other macro and micro level barriers to successful implementation and 

standardisation of telemedicine in healthcare and the EMS in particular, have been the focus of many 

studies (Whitten et al., 2010; Liu et al., 2011). The aim of these studies was to list the main barriers and the 

underlying causes in order to anticipate on these barriers and enlarge the chance of actual adoption of the 

new technology.  

Although the advantages of the adoption of telemedicine within the EMS seem apparent, the successful 

implementation of telemedicine within the EMS is a complex and multidimensional issue (Wooton et al., 

2001). Therefore, the aim of this study is to formulate a strategy report by examining the multivariate 

environment and investigating and quantifying the barriers and success factors through interviews with key 

opinion leaders (KOLs) and a survey, potentially facilitating the implementation and standardization of 

telemedicine within the emergency medical services in the Netherlands. 

1.2 Research objective and research question 

Research objective: 
To make recommendations on the process of successful implementation of ambulance-based telemedicine 

within the Dutch emergency medical system (EMS)/Acute care system, by examining which behavioural, 
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technical, organizational, and environmental barriers towards successful implementation of ambulance 

based telemedicine can be encountered, and which strategic solutions can be formulated.  

Main research question:  
Which technical, behavioural, organizational, and environmental barriers to the successful implementation 

and standardization of ambulance-based telemedicine can be established and which strategic solutions can 

be formulated? 
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2 Contextual Background 

In this chapter the broader context and environment of the ambulance based telemedicine system will be 

discussed. Firstly, a description of the current project of the consortium Hewlett-Packard and the 

Cooperation Anaesthesiologists Weert (CAW) and the role of Policy Research Corporation will be provided. 

Further, the current organization of the acute care system and the Emergency Medical Services in particular 

in the Netherlands will be described. This will be followed by a description of the role of ambulance based 

telemedicine in this process, and the technological characteristics of proposed ABTM models.  

2.1 Ambulance based telemedicine project Limburg 
This research is a part of a larger project of the consultancy firm Policy Research Corporation in Rotterdam, 

which has been contracted by the Cooperation Anaesthesiologists Weert (CAW). The CAW has, together 

with Hewlett-Packard Netherlands and the Sint Jans Guesthouse hospital (SJG), initiated a project regarding 

the introduction of ambulance-based telemedicine in the Netherlands. This project has a very innovative 

and determining character in the field of trauma care in the (pre-) hospital area in the Netherlands. 

Different stakeholders within the field of (pre)-hospital trauma care are included in the project, e.g. medical 

specialists, hospital management teams, ambulance staff, and IT-providers (Hewlett-Packard, Vodafone). 

Together, these different stakeholders are planning to realise major changes regarding the practical 

implementation of ambulance-based telemedicine in the Netherlands in 2015. At the end of Q3 2015, the 

first ambulances will be provided with Telemedicine systems. 

 

Figure 1 Process of successful implementation of a technical innovation in the healthcare sector. During 
implementation of a new technology in healthcare different types of barriers are likely to be encountered 
in different phases of the process.  



Ambulance based Telemedicine 2015  
 

15 
 

During the pilot-phase, the aim is to measure feasibility by delivering technical proof of concept (TPOC) and 

medical proof of concept (MPOC). The data collected during the pilot phase will be combined with data 

from international research groups, e.g. UZB in Brussels, Belgium, in order to enlarge the validity of the 

results (Yperzeele et al, 2014). Technical and medical barriers will be encountered and solutions have to be 

formulated. After the pilot phase is finished and TPOC/MPOC is delivered, the implementation phase will 

be initiated. During this phase, environmental and organizational barriers/factors will be encountered, 

which can play a crucial role in the successful implementation of innovations. In order to be able to 

anticipate on these barriers, it is essential to establish the main barriers, their causes, and to formulate 

solutions.  

2.2 Current state of Emergency Medical Services in the Netherlands 
Emergency medical services (EMS) is a broad concept that refers to the treatment and transport of people 

in crisis health situations that may be life threatening. EMS units work out of ambulances, fire departments 

and hospitals. In the Netherlands, the EMS is currently integrated in an acute care network or system (so-

called ‘chain health care’), implying that different types of care providers cooperate in different phases of 

the process. Together, these different healthcare professionals in the acute care system provide emergency 

care (Nationaal Kompas Volksgezondheid, RIVM Bilthoven). 

Providers 
There are three strategies to gain access to emergency care: 

 A person in need of immediate medical help can call to the local GP practice (HAP) in order to gain 

advise or make an appointment for a consult or visitation 

 Another option is to go to the Emergency Room (SEH) at the nearest hospital for advice, diagnosis 

and treatment. 

 The third option is to call the national emergency number 112, which leads to the control centre 

of the Dutch Ambulance Services (MKA). When deemed necessary, the control centre will send an 

ambulance to the site for help or a mobile medical team (MMT).  

Emergency care becomes a chain when more than one care provider participates in the care provision 

process. During a consult at the HAP the GP may decide to send the patient to the ER department for 

further diagnostics and treatment by a medical specialist. When there is an ambulance involved, many 

patients are transported to the ER after stabilization and treatment at the site. In the ER further treatment 

takes place and subsequently the patient is hospitalized if necessary.  
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As mentioned before, there are several providers that offer interventions in emergency care. These 

different groups of providers use their own guidelines, standards or protocols. There are three kinds of 

protocols that are initiated in case of emergency care (life-threatening accidents or incidents) by the 

different provider groups in the emergency care chain. Which protocol is initiated, depends on the 

competence of healthcare providers and the type of incident. Table 1 shows which interventions can be 

provided by the acute care providers (Raad voor de Volksgezondheid en Zorg, 2003d).  

Table 1 Protocols for acute life-threatening conditions or incidents (RVZ, 2003d) 

Type of care provided: Provided by: Examples of activities: 

Basic Life Support:  

Elementary resuscitation with 

basic techniques 

Bystanders, first respondents, 

Ambulance nurse, GP, ER staff 

(nurses/physicians) 

Cardiopulmonary resuscitation, 

AED usage 

Advanced Life Support:  

Extended resuscitation with 

more complex techniques. 

Ambulance nurse, MMT staff, ER 

staff, GP 

Intubation, defibrillation, 

provide injections  

Advanced trauma Life Support: 

Advanced cardiac life support, 

advanced paediatric life support  

MMT staff, physicians, Trauma 

centre staff 

Specific interventions: 

neurosurgical, thrombolysis  

   

 
The different trauma care providers in the Netherlands are organized in 4 categories: 

 GP practice (HAP) 

 Emergency Room (SEH) 

 Regional Ambulance Services (RAV) 

 Trauma/Emergency Centers 

Further, there is a category of supplementary services that are alerted during an incident, e.g. the national 

police, fire brigade, and mental health institutions (GGZ). These actors are involved during the movement 

of services to the site/patient.  

http://www.nationaalkompas.nl/zorg/acute-zorg/hoe-is-de-acute-zorg-georganiseerd/#reference_19481
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GP practices or HAPs  

GP practices are available for acute questions outside office hours and provide medical care that cannot 

wait until the next day. For GP care outside office hours, most GPs are organized in a GP services structure 

(HDS). A HDS has 1 or more HAPs in which treatment can be provided during the evening, night and 

weekend. During office hours, patients can go to their own or a replacing GP.  

The ER or SEH  

The ER is a specialized hospital department aimed at providing medical emergency care to victims of 

accidents with an acute need for medical care. At the end of 2009 the minister has sent a letter to the 

house of parliament that addressed the specific organization and quality of trauma care provided by 

hospitals. (Ministerie van Volksgezondheid, Welzijn en Sport, 2009). An ER has to be provided with 

sufficient staff and supplements during opening hours in order to be able to diagnose, stabilize and 

resuscitate all medical calamities adequately. All ERs have to meet a basic quality level and some ER’s offer 

specialized emergency care to one or more described patient categories, along with functionalities after 

trauma care, e.g. intensive care or chirurgic interventions. Hospitals that offer specialized care are defined 

as Profile Hospitals.  

Cooperation GP Practice (HAP) and ER (SEH) in the ‘Emergency Centre’ (spoedpost)  

In the late 90’s the first HAPs were founded. These HAPs were functioning relatively autonomous and did 

not cooperate extensively with the ERs of hospitals. This changed in the years after the first HAPs appeared, 

during which the HAPs and ERs started to cooperate extensively. This cooperation varied between regular 

meetings and even integration of the two providers in an emergency centre in 2005. The minister of Health 

and Welfare was very much in favor of this development and advised to integrate all regional HAPs and ERs 

before the end of 2011. The main reason for this structural change is the target and lower the amount of 

less or non-urgent ER visits and to optimize the quality of trauma care (VWS, Ministerie van 

Volksgezondheid, Welzijn en Sport, 2008o). In 2010 most of the HAPs were cooperating but full integration 

of all regional ER’s and HAP’s had not been realized yet.  

Regional Ambulance Services (RAVs)  

RAVs are the mobile trauma care providers in the acute care chain. The RAV is the legal entity to which the 

license for carrying out ambulance is granted and it consists of the ambulance services and the central 

control room (MKA).  The initiation of emergency care process starts with a call to the control room of the 
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ambulance services (MKA), which is a part of the RAV in most regions. After the call (112) the centralist 

judges the level of urgency of the call and notifies an ambulance team when necessary. The ambulance 

team consists of a specialized nurse and a chauffeur. Depending on the urgency and type of trauma, a 

patient is treated (stabilized) and transported to a hospital with a Level 1, 2 or 3 type of intensive care unit.  

Types of transport 

Based on the level of urgency of the call, the centralist decides which type of transport is needed. General 

types of transport are A1, A2, and B transport. During a level A1 ride, which is the highest urgency level, a 

high complexity vehicle is send to the patient. During a Level A1 call, an ambulance team needs to be with 

the patient in <15 minutes in order to qualify for reimbursement of the ride. An A2 call (no life threatening 

situation) is also urgent but the ambulance team has to be with the patient in <30 minutes. B transports 

are preordered transports with a low complexity vehicle, which is not suitable for emergency transport.  

Other types of transports are physician-accompanied or MICU (Mobile intensive Care Unit) inter-hospital 

patient transfers. Inter-hospital transfers are transports of Intensive Care patients or patients that need 

specialist care which cannot be provided at the dispatching hospital to another IC unit. These transports 

are always escorted by an emergency care physician (e.g. anesthesiologists), since certain interventions 

might be needed during the transport that are the exclusive preserve of physicians.   

Finally, a rather new type of emergency medical service provider is the “rapid responder”, which usually 

consists of a paramedic using a small car, equipped with all the standard devices a normal ambulance 

contains. The advantage of a rapid responder is that it can move faster through the traffic, which makes it 

easier to reach the patient within the 15 min norm. Rapid responders are used for (lower) urgency calls to 

assist with resuscitations or during low availability of normal vehicles (NZa, 2013).  

Trauma care and Trauma centres 

Trauma care can be defined as complex medical acute care provision, especially to severe accident victims. 

The average ER unit does not have the appropriate equipment for diagnostics and treatment for this type 

of patients.  As mentioned before, there are 11 trauma centers in the Netherlands that are sufficiently 

equipped to treat this type of patients. These trauma centers are provided with an MMT, which plays a 

complementary role to the ambulance service at the site. There are 4 stand-by MMTs in the Netherlands, 

which can provide 24/7 medical specialist care.  

The process of acute care provision is displayed in figure 2. 
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Figure 2. Logistic flowchart Acute care system 

Triage System 
The in-hospital triage process is initiated upon the arrival/pre-announcement of the patient at the ER 

department of hospitals. However, prehospital or field triage has become increasingly important, as 

regionalized trauma care performed by trauma teams has been shown to improve patient outcome 

(Davenport et al., 2010; MacKenzie et al 2006; Petrie et al., 1996).  

Currently there are two triage systems that are mainly used in hospitals throughout the Netherlands: the 

Manchester Triage System (MTS) and the Emergency Severity Index (ESI) system.  

When the patient/ambulance arrives at the ER department, the ER staff receives the patient and the triage 

process is initiated (Kwaliteitsinstituut voor de Gezondheidszorg CBO, 2008). Within five minutes after 

arrival of the patient, the ER nurse, who is bound by the standing operating procedures for ER nurses, starts 

the systemic triage procedure. In case the patient is preannounced, the provided information can be used 

in the systemic triage process. Within 10 minutes after arrival, the ER nurse has determined and registered 

the urgency classification of the patient. Depending on the type of classification, the patient is either placed 

in a relevant treatment room or placed in a waiting room. The ER nurse then informs the medical discipline 

regarding the urgency classification of the patients’ condition.   
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The patient in the waiting room is transported to the treatment room when a suitable location is found in 

the ER facility and this particular patient is the first to be treated in his urgency classification. Re-triage is a 

process where the severity of a patient's condition is reassessed when there is a clinical need for it. Waiting 

patients are re-triaged by the ER nurse when the maximum waiting period has expired based on local 

agreements or the formulated norms in the triage system. The outcome of this re-triage is either the 

conclusion that the patient can or cannot wait for treatment. Re-triage can also be necessary when the 

patients’ condition has changed during the waiting period leading to a different urgency classification. This 

triage system is displayed in figure 3. 

 

Figure 3. Process table Triage at the ER department (ER) (adapted from Kwaliteitsinstituut voor de 
Gezondheidszorg CBO, 2008) 

  

2.3 Innovation and the role of telemedicine in EMS 

Trends Emergency Medical Services 
As mentioned before, recently a trend analysis report has shown an average increase in ambulance rides 

of 4.2% per year between 2008 and 2013, which corresponds with an increase of 664K rides in 2008 to 

816K in 2013. Furthermore, there is an increase in the amount of ambulance rides that do not result in 

patient transport and therefore are non-reimbursable. As can be seen in table 2, the growth in the amount 
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of rides that resulted in patient transport (reimbursable), is lower than the growth in the amount of non-

reimbursable rides. These trends are also visible internationally, where growth rates vary between 1.2% 

and 8.9% per year (G.J. Kommer et al, 2015). 

Kommer et al (2015) further disclosed that between 2009 and 2012, the average increase in production 

was 3.7% per year. Based on the analysis of the ride information in the 8 districts combined with 

demographic patient information, 1.6% of the growth can be explained by demographical changes. 0.6% 

of this growth can be explained by the growing population and 1.0% to the aging of the population. The 

remaining 2.1% is a so-called residual growth and is caused by several unknown factors.  

 

Table 2 Annual average growth rate in ambulance rides in the Netherlands from 2008-2013 (Kommer et 
al., 2015) 

Number Growth per year (%) 

Year Reimbursable First aid no 

transport 

No 

transport 

Period Reimbursable First Aid no 

transport 

No transport 

2009 485.930  
 

177.093  
 

30.789  
 

2008-2009    

2010 496.301  
 

186.357  
 

28.137  
 

2009-2010 2.1 5.2 -8.6 

2011 509.490  
 

201.134  
 

30.919  
 

2010-2011 2.7 7.9 9.9 

2012 528.335  
 

211.560  
 

34.603  
 

2011-2012 3.7 5.2 11.9 

2013 553.750  
 

218.241  
 

44.054  
 

2012-2013 4.8 3.2 27.3 

Annual average growth rate in the period 2009-2013 

 

Prehospital Triage 
A report of the Dutch Patient and Consumer Federation (NPCF) (TNS/NIPO, 2005) has shown that 1 out of 

5 patients arriving at the HAP and 1 out of 10 patients arriving at the ER is referred to another emergency 

care institution, and another 170.000 (p/y) patients that are treated at an unsuitable facility (e.g. ER instead 

of HAP). There is an obvious public lack of awareness regarding the type of care needed and the 

corresponding, appropriate port of call for the demand. In addition, paramedics are not consistent in their 
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choice for the appropriate hospital/trauma center. Some so-called “mistriage” is unavoidable, as 

prehospital triage is performed close to the time of injury, with limited diagnostic resources in a prehospital 

environment. If major trauma victims are under-triaged, meaning that the severity of an illness or injury is 

underestimated and therefore is denied access to high-resource resuscitation, avoidable negative 

outcomes may ensue. Conversely, over-triage, the overestimation of the severity of an illness or injury, may 

cause minor trauma victims to be unnecessarily transferred to dedicated trauma care facilities, thereby 

consuming scarce financial and human resources (Sasser et al., 2005; Rehn et al., 2009).  

Triage, in- and prehospital, has to be done in a consistent, adequate, standardized manner in order to be 

of good quality, efficient and safe. Over- and under triage should be avoided and paramedics should be 

able to come to terms with specialists regarding the severity classification of the patient. In the case of 

prehospital EMS, ambulance-based TM can lead to extension of the reach of specialist services particularly 

in the pre-hospital care of emergencies where treatment delays may affect clinical outcome. Reliable 

transmission of vital signs enables patient assessment by specialists in the specific pathology and immediate 

reception of appropriate treatment guidelines until the patient’s arrival at the hospital. Therefore, 

ambulance-based telemedicine could play a determining role in the optimization of the (pre)hospital triage 

process (Mandellos et al., 2004).  

2.4 Technological characteristics of mobile telemedicine services 
Currently, there is a large number of technological options available for ambulance based telemedicine 

deployment, offering flexible systems adaptable to different situations. This means that the user can 

choose between simple systems, which use Internet as the communication system, and dedicated 

communications networks that allow high security consultations (González Armengol et al., 2009). 

In general, there are 2 basic modes of operation that determine the type of technology used (Wootton et 

al., 2006): 

1. ABTM  in real time and synchronous mode: In this scenario, medical professionals (e.g. physician 

and paramedic) interact in real time through video/audio conferencing with live transmission of 

medical data. This modality, the most widely used and the maximum expression of telemedicine, 

requires high bandwidth communication to support the transmission of all the required health 

information.  

2. ABTM in delayed or asynchronous mode: Also known as the ‘store and forward’ method. This 

mode is used in non-urgent situations (e.g. Teledermatology) in which a diagnosis or consultation 
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may be deferred. In this case, patient diagnostic information is obtained at the remote site, 

stored and forwarded to the reference centre and, finally, the information is processed and 

displayed in the reference center for medical specialists. (Della et al., 2005)  This model is 

commonly used in many medical specialties. (Pak et al., 200&) Yet, this model has limited 

applications in the field of emergency medicine due to the need for real time consultation and 

rapid diagnosis.  

Ambulance Based Telemedicine System Requirements 
The development of cellular technologies, (2G, 3G, 4G and beyond), satellite systems, wireless local area 

networks (WLAN), emerging wireless mesh networks (WMN) and mobile ad hoc networks (MANET) enabled 

the ability to deliver (Real Time) medical assistance to underserved rural areas, ambulances, ships and 

airplanes (Beltrame et al, 2010; Kim et al., 2009; Sorensen et al., 2011).  Due to these developments, many 

solutions have been proposed for mobile telemedicine services during the past years (Kyriacou et al, 2009).  

One of the first mobile telemedicine projects that used a mobile wireless telemedicine system by making 

use of GSM technology was “the AMBULANCE project” (Pavlopoulos et al., 1998). Long distance physician 

consultation from the ambulance was enabled by introducing a portable medical device that transmitted 

real-time data, which was an improvement on the store-and-forward method. This telemedicine system 

comprised two units, the ambulance-integrated mobile part and the consultation unit at the hospital site. 

The integrated mobile part contained devices for the acquisition of vital parameters, a camera for image 

capture, and a portable PC. The acquired data was stored on a local hard drive and was transmitted via a 

GSM modem to the hospital. The physicians at the consultation unit could receive still images from the 

patient/emergency area, collect vital parameters and also retrieve patient’s medical records. Mandellos et 

al (2004) proposed an improvement of the system by introducing the use of wireless LAN, enabling video 

transmission acquired by a wireless camera.  

A major improvement on the previous services was enabled by the introduction of 3G and 4G wireless 

communication, which led to a much higher bandwidth, better quality of service and hence, the ability to 

support advanced telemedicine applications (Kyriacou et al., 2009). This enabled paramedics and physicians 

to send video, high quality pictures, medical data, and to organize videoconferences.  

Limitations of current wireless technologies in the context of mobile telemedicine 
services 
The development of wireless communication technologies has brought physicians closer to the emergency 

site, which led to feasible ambulance-based pre-hospital care. While many applications have been 
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developed, mobile telemedicine provision in a moving vehicle (e.g. ambulance) has not been adopted as 

widely as other applications of wireless healthcare, mainly due to specific restrictions related to this 

application (Batistatos et al., 2009). One of these restrictions might be the fact that paramedics have to 

connect and communicate with the teleconsultant and transmit medical data and audio/video data to the 

hospital during the critical time of delivering the patient to the hospital. Moreover, as an emergency case 

could happen at a remote site, the system has to support these services during transportation from a rural 

to an urban area (Batistatos et al., 2012). Additional issues such as system costs, device flexibility, lack of 

interoperability of systems, interference between the radio frequency system and the medical devices, 

power consumption, data security and issues of reliability and quality of service, may further complicate 

the matter (Niyato et al., 2007). In addition, the theoretical capabilities of 4G networks correspond to ideal 

environments and in a real world implementation, a number of factors affect the performance of a wireless 

network (speed, traffic, operational environment), resulting in decreased quality of service.  

The results from mobile telemedicine pilots have shown that paramedics were able to send high quality 

images/sound and video to the hospital, even when the vehicle was moving (Kwak et al., 2009; Mignanti et 

al., 2008; Yperzeele et al., 2014).  Furthermore, it appeared that there was no bandwidth bottleneck or 

severe transmission delays. However, in an operational scenario of high mobility and a mobile unit far away 

from the base station, the bit rates are significantly reduced.  
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3 Theoretical Background 

In this chapter the sources and types of barriers to adoption of telemedicine will be discussed. Furthermore, 

the influence and perspective of the involved stakeholders regarding the implementation strategy of 

ambulance based telemedicine will be addressed.  Subsequently, the applicable theoretical models will be 

explained and from these theories the concepts of interest will emerge. These concepts will be integrated 

into the conceptual model.  

3.1 Examples of established barriers and success factors to implementation 
of telemedicine 
Innovation in Healthcare Organizations 

Innovation in healthcare organizations is often initiated by healthcare stakeholders, such as patients, 

healthcare organizations, and physicians since healthcare organizations typically do not have the luxury of 

a large R&D department. This limitation often leads to the need for healthcare innovation companies in 

order to create a product that meets the needs of the healthcare organization. This company develops, 

tests and markets the technology to healthcare organizations (Omachonu and Einspruch, 2010).  

Innovation in general but also specifically in healthcare organizations, is a complex phenomenon and 

studying barriers to successful innovation provides insight into the dynamics of the innovation process, 

which is a first step in the process of overcoming these barriers (Weenen et al., 2013). 

Barriers to innovation 

A barrier to innovation can be defined as any factor that negatively influences the innovation process. 

Barriers to innovation can be grouped into internal and external barriers. Internal barriers may arise due to 

organizational routines, lack of technical expertise, resource related or human nature related e.g. risk-

adverse top managers. (Lukjanska et al., 2010) External barriers may include financial barriers e.g. 

reluctance of investors, governmental barriers e.g. unfavourable policies and regulations, and collaboration 

barriers e.g. differences in objectives between stakeholders. (Lukjanska et al., 2010). 

In this regard, it has been shown that telemedicine implementations often remain in the pilot phase due to 

certain barriers and do not succeed in scaling-up to robust products that are used in daily practice (Broens 

et al., 2007). It became apparent that even though there is great potential in the use ABTM, healthcare 

organizations may be reluctant to adopt new practices. (Herbert et al., 2012)  As a result, scientists have 

also focused on several barriers that should be explored and addressed for telemedicine adoption to occur.  
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Tanriverdi et al (1998) were the first to recognize that the insights of Rogers’ “diffusion of innovation” 

theory can be applied to the implementation of telemedicine systems. Their research was based on the 

work of Attewell concerning technology diffusion and organizational learning, who defined four categories 

of so-called innovation barriers (Lyzl van Dyk, 2014). Tanriverdi et al (1998) translated these barriers to the 

diffusion pattern of telemedicine services. They subdivided these barriers into four main categories: 

Technical, behavioural/individual, economical and organizational barriers. These categories are listed and 

defined in table 3. 

Table 3 Types of barriers to diffusion of Telemedicine application (adapted from Tanriverdi et al., 1998) 

Barrier Type Definition  

Technical barriers It is imperative that the appropriate (task-fit) technology is available (technical 

feasibility), accompanied by proof of medical validity (safety, adequacy).  

Behavioral/individual barriers This barrier involves change management, especially with respect to resistance 

to change, power and politics around telehealth. 

Economic barriers  Tanriverdi et al (1998) mentioned lack of know-how in developing business 

models that satisfy all stakeholders, formulate reimbursement policies, opening 

up new patient markets. This know-how needs to be accompanied by scientific 

evidence of cost-effectiveness when applications involve regulatory agencies 

and insurers 

Organizational barriers The effort and ability needed to integrate telemedicine services into existing 

organizational structures and to provide institutional support to execute these 

services 

  

 
The categories of barriers in Table 2 have been used in many studies after 1998 and still seem to be accurate 

(Broens et al., 2007; Liu et al, 2011). Some studies changed the category names or added a class of barriers, 

e.g. ‘Policy and Legislation’ or ‘Environmental’ barriers (Broens et al., 2007).  

According to Whitten et al (2010), reimbursement, legal/regulatory, and funding issues are the most 

common environmental barriers explaining the diffusion trends of many telemedicine applications. 

Furthermore, Whitten et al (2010) have pointed out that behavioural barriers are determining in the 

successful implementation of telemedicine, since the provider (e.g. physician) is the most important initial 

gatekeeper for the deployment of telemedicine, and that project managers must keep providers' needs 

(ease of use and incentives) in mind when designing a telemedicine system (Whitten et al., 2005). Thirdly, 
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the most important technological barriers include technology integration, interoperability, standardization 

and security (Ackerman et al., 2010). Finally, the organizational barriers that were mentioned the most are 

organizational readiness, size and top management support. (Jarvis-Selinger et al, 2008) 

Studies that addressed the barriers to successful implementation of telemedicine often tried to formulate 

‘breakthrough opportunities’ or ‘success factors’ that may play a facilitating role during the implementation 

phase. (Judi et al, 2009). It is important to map these factors in order to formulate a thorough 

implementation strategy advice. 

Success Factors 
Obstfelder et al (2007) reviewed studies regarding successfully implemented telemedicine applications, 

which resulted in a description of features found to be of importance for a successful implementation of 

telemedicine. In table 4, these criteria are listed and explained.   

Table 4 Success factors that may facilitate Telemedicine service adoption (adapted from Obstfelder et al., 
2007) 

Success factor Explanation  

Local health care service 

delivery problem is clearly 

stated: 

An effort is made to describe the local health-related challenges that the 

technology is intended to solve 

Telemedicine is recognized as 

a benefit: 

The telemedicine application is seen as a potential solution to a challenge the 

organization faces 

Telemedicine is seen as a 

solution to medical and/or 

political issues: 

Equal access to health care is often a major concern, justifying the 

implementation of telemedicine 

There is collaboration 

between promoters and users: 

Successful implementation depends on teamwork, involving the initiators of the 

technology as well as the managers, clinicians, and patients 

Issues regarding 

organizational and technical 

arrangements are addressed: 

Successful implementations are often characterised by a sound anchoring in 

established organizations and technical structures, or by the establishment of 

new structures. 

The future operation of the 
service is considered: 

Plans for future use (legal, organizational) and for future financing are 
important to successful implementation of a service 
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Along with the success factors mentioned by Obstfelder et al (2007), Charles et al (2014) described that  if 

the initiators of innovation are new to this business, certain processes may be challenging since 

understanding of common business elements of organizations, marketing, accounting, finance, 

governmental policy, regulations and law, personnel, and costumers/patients is indispensable (Charles et 

al 2014). 

3.2 Stakeholder analysis 
The main stakeholder that are involved in the emergency healthcare system in the Netherlands and will be 

involved in the current ABTM project in particular, are patients, healthcare professionals/providers, health 

insurance companies, and legal and health authorities. (Omachonu et al., 2010) These stakeholders have 

different tasks, interests, and perspectives regarding ABTM. These stakeholders, their financial position, 

and their different perspectives are listed in figure 7.  Along with these stakeholders, technology vendors 

and developers (HP, Vodafone, Philips) also play an important part in the adoption of (telemedicine) 

techniques in healthcare. (Herzlinger et al., 2006) However, their position in the current emergency health 

care financing system is not clearly determined yet, and therefore they are not integrated as a stakeholder 

in figure 4.  

 

Figure 4. Stakeholders Ambulance Based Telemedicine 

Government 
The Dutch government plays a regulatory role in the emergency health care system. They control health 

care expenses, determine quality standards for emergency medical services and ambulance services. 

Furthermore, they control RAV activity and quality standards. Another important activity regarding ABTM 

is the formulation of (medico) legal regulations, e.g. medical information privacy and data security. In 
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addition, the healthcare insurance companies receive funding from the government. They also determine 

the content/reimbursement policy of the basic healthcare insurance (Ministerie VWS Begroting, 2011). The 

current mission of the Dutch government is to control healthcare expenses and maintain and improve the 

quality of emergency care/ambulance services.  

Health Insurance Companies 
Healthcare insurance companies provide reimbursement of healthcare expenses of healthcare providers, 

RAVs, and patients. Furthermore, they have a very determining position in the success of telemedicine and 

e-health innovations in healthcare since they compose the content of the extended/supplementary health 

insurance (CBS Zorgrekeningen 2010).  

Healthcare providers 
Healthcare professionals have to perform medical practice within a certain budget. Costs are reimbursed 

by the healthcare insurance companies and patients. Furthermore, acceptance and adoption of the 

telemedicine technique by healthcare providers is essential for the successful implementation of 

telemedicine (Broens et al., (2009).  

Regional Ambulance Services (RAVs)  
RAVs are the legal entities that coordinate ambulance services within their regions. Their aim is to practice 

in line with quality standards, improve outcomes, and contain costs. RAV’s receive reimbursement based 

on a ‘pay-for-performance’ system (ambulancezorg.nl). Furthermore, recent budgets published by RAV’s 

have shown an annual increase in rides and therefore increased costs with a constant or shrinking 

budget.( Begroting 2015 Regionale Ambulance Voorziening)  

Patients 
The patient is mainly interested in the quality of services and the improvement in clinical outcome. During 

a pilot conducted by Yperzeele et al (2014), patients reported afterwards to be very surprised that 

telemedicine is not a standardized system. In line with this finding Broun et al (2015) found that the broad 

public is ready to adopt telemedicine for emergency treatment (i.e. in-ambulance telestroke). 

Technology Developers and Suppliers  
The technology suppliers are interested in profitability of their marketed product and eventually in 

improved outcomes/medical validity since this contributes to the standardization and diffusion of adoption 

of their product. Furthermore, reimbursement and legal regulations are very important to technology 

developers and suppliers since these factors also are determining factors in the eventual success of their 

marketed product (Kidholm et al., (2012). 
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3.3 Theoretical framework  
Many theoretical models have been used to describe the implementation process of telemedicine 

techniques in healthcare (Chau et al., 2002; (Whitten et al., 2010; Rogers et al., 2003; Al-Qirim., 2003; 

Menachemi et al., 2004; Lehoux et al., 2002; Kaufman et al., 2003). One of these models, the unified theory 

of acceptance and use of technology (UTAUT) model, was developed by Venkatesh et al (2003) who 

incorporated constructs from Theory of Reasoned Action, Technology of Acceptance Model, Motivational 

Model, Theory of Planned Behaviour, Model of Personal Computer Utilization, Innovation Diffusion Theory 

and Social Cognitive Theory in one model. Most of these theories have been used to describe the 

implementation of telemedicine techniques in practice. The UTAUT framework adapted to the 

telemedicine case (Whitten et al., 2010), integrated in the Technology, Organization, Environment  as 

adapted by Liu et al., (2011), has the best fit with the research objective of this study. These theories, 

combined with previous studies that applied this framework will be described in the next paragraphs. 

Unified Theory of Acceptance and Use of Technology (UTAUT) 
Venkatesh et al. (2003) found that performance expectancy, effort expectancy, social influence and 

facilitating conditions are directly associated with behavioural intention to use a technology that 

consequently affect user’s decision to adopt a technology. Intention to use a technology is originated from 

the modified concept in Technology Acceptance Model.  Furthermore, intention to use a system would 

explain the user’s actual system usage. This intention has been found to be a driving factor toward 

individual’s actual behaviour as described in the Theory of Reasoned Action (Taylor & Todd, 1995). When 

translated to the Telemedicine case, this means that the intention to use and adopt telemedicine in their 

practices is determined by healthcare professionals’ performance expectancy, effort expectancy, social 

influence, and expectations of facilitating conditions.  

Technology Organization Environment Framework 
When a new technology is implemented, other aspects need to be investigated besides looking at individual 

physician technology acceptance predictors. The technological, organizational, and external environment 

of healthcare organizations are important factors which may influence the actual implementation and 

standardization of ABTM. The technology-organization-environment (TOE) framework (Tornatzky and 

Fleischer, 1990) explains that three different contexts influence adoption decisions. First, the technological 

context includes the internal and external technologies that are relevant to the organization. Second, the 

organizational context refers to the characteristics and resources of the organization, including the 

organization’s size, managerial structure, and human resources. Third and finally, the environmental 
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context includes the structure of the healthcare industry, the organization’s competitors, the regulatory 

environment, and the macroeconomic context. These three elements hold “both constraints and 

opportunities for technological innovation” (Tornatzky and Fleischer, 1990).   

I-TOE model 
 
Individual Behavioural context 
UTAUT and TOE frameworks best reflect EMS’ decision makers in deciding on ABTM adoption and usage. 

With the integration of technology, organization and environment constructs in TOE, and UTAUT’s 

constructs of performance expectancy, effort expectancy, social influence and facilitating conditions, it is 

believed that the factors influencing EMS’ decision to invest in ABTM is much more clear-cut (Rosli et al., 

2012). The 4 spheres of influence contain several determinants for telemedicine adoption originating from 

the UTAUT and TOE model and was further adapted to the ABTM situation by adding relevant determinants 

that were distilled from literature. This resulted in the conceptual model as presented in figure 5. 

3.4 Conceptual Model 

 

Figure 5 I-TOE model: the 4 contexts and the determinants ensuing from these contexts.  Individual and 
behavioural influences determine whether healthcare professionals have the intention to adopt the 
technology. This, combined with technological, organizational, and environmental factors, determines an 
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organization’s intention to use ABTM and subsequently the actual implementation and standardization of 
ABTM.   

Concepts 
In this paragraph, the individual concepts in the conceptual model are described and explained. 

Furthermore, the relation between the concepts is described.  

1. Individual and Behavioural Influences 

1.1 Performance Expectancy 

Performance expectancy can be defined as the degree to which the healthcare provider perceives that he/ 

she will achieve progress in work performance when using telemedicine. Performance expectancy is 

expected to be the strongest predictor of intention to use a new system (Venkatesh et al., 2003). It is 

adapted from the perceived usefulness, job-fit, relative advantage and outcome expectation constructs. 

These constructs are defined below in table 5. 

Table 5 Performance expectancy constructs (Adapted from Venkatesh et al., 2003). 

Construct Explanation  

Perceived Usefulness (Davis 
1989; Davis et al. 1989): 
 

The degree to which a person believes that using a particular system would 
enhance his or her job performance 

Job-fit (Thompson et al. 1991): How the capabilities of a system enhance an individual’s job performance. 
 
Relative Advantage (Moore 
and Benbasat 1991): 

 
The degree to which using an innovation is perceived as being better than using 
its precursor. 

  
Outcome Expectations 
(Compeau and Higgins 1995b; 
Compeau et al. 1999):  

Outcome expectations relate to the consequences of the behavior. Based on 
empirical evidence, they were separated into performance expectations (job-
related) and personal expectations (individual goals). 

  

 
Perceived usefulness has been shown to directly influence actual use of a system. Furthermore, if 

performance expectancy of a healthcare provider rises, the intention to use telemedicine also increases.  

1.2 Effort expectancy 

Effort expectancy is defined as the degree of ease associated with the use of the (telemedicine) system. 

Three constructs from existing theoretical models capture the concept of effort expectancy: perceived ease 

of use (TAM/TAM2), complexity (MPCU), and ease of use (IDT). 
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1.3 Social influence 

The studies that designed and tested the UTAUT and UTAUT2 model found that social influence significantly 

affect user’s behavioural intention to use a technology (Venkatesh et al., 2003). In telemedicine adoption 

context, this study defines social influence as the degree of encouragement from other people that 

influence a healthcare provider to adopt telemedicine. 

1.4 Facilitating surrounding  

A facilitating surrounding, as adapted from Venkatesh et al. (2003) is defined as the degree to which the 

healthcare provider believes that physical facilities and technical infrastructure in the organization are well 

provided to support the provider’s technology usage. A facilitating surrounding is an important measure 

for an effective technology adoption in general (Venkatesh et al., 2012) 

2. Technological Influences 

2.1 Technology Cost-Benefit 

Many studies have been focussing on the cost-effectiveness of telemedicine and whether the techniques 

were feasible in terms of investment and benefit (Charles et al, 2014; McCue et al, 2006; Davalos et al, 

2009). Cost-effective use of technology is important to be measured, since this is an indicator for the 

performance of the technology (Tan, Teo & Lai, 2011). In addition, reimbursement regulations also largely 

depend on the cost-effectiveness of the technique (Dávalos et al, 2009).  

2.2 Technology Risk 

Investment in new technologies do not only involve costs but also risks, as expenditure is incurred in 

exchange to a long-run benefits and return (Tiernan et al, 2004). Implementing technology may be risky as 

the organization may face IT problems and vulnerabilities which lead to dissatisfaction in use (Arora et al, 

2004). Improper use of telemedicine could lead to inferior quality of care and it could affect organizations’ 

intention to use the technology. Therefore, it is anticipated that risks associated with telemedicine 

deployment could negatively affect the organizations’ intention to use telemedicine.  

2.3 Technology Task-Fit 

Technology Task- fit is the degree of match between telemedicine technology and tasks that need to be 

performed during EMS delivery. Technology task fit is reflected by the interaction between task complexity 

requirement (non-routines, interdependence, and job title) and individual abilities (training, experience, 

skills). This study anticipates that the more fits with the task, the more suitable the telemedicine service 
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will be and therefore telemedicine would be accepted sooner in healthcare organizations (DeLone & 

McLean, 2003).  

2.4 Quality of Technology 

The provision of good Quality of Service (QoS) in medical wireless networks is particularly important for 

telemedicine deployment in a moving vehicle, due to the stringent requirements and real-time nature of 

the medical application. The quick, safe, and RT transmission of a patient's measurements and video/audio 

signals is extremely important and needs to be consistent and reliable. Furthermore, since ambulances are 

moving through different domains supporting different applications, the connectivity between the 

monitoring applications with the medical data source needs to be assured by the different wireless 

technologies (Zvikhachevskaya et al, 2009). Gama et al, (2009) described the importance of the quality of 

telemedicine services in emergency care and highlighted the consequences of inferior services. User 

acceptance, patient safety,  and quality of care may be affected by the quality of the service.  

3. Organizational Influences 

3.1 Size 

Organization’s size has been frequently recognized as a precursor to technology acceptance (Zhu, Kremer 

& Xu, 2003). Larger firm may have more capital and human resources to ensure that technology can be 

well adopted. 

3.2 Readiness 

An organization’s state of readiness can be depicted by the financial, technical and human resources of the 

organization. These resources are used to promote organization’s readiness by preparing the organization 

with technological equipment and creating working atmosphere to support technology acceptance. 

3.3 Top management Support 

The participation of the management board in telemedicine projects has led to an improved decision 

making process for technology acquisition and implementation in the organization . In the context of 

technology adoption among health care providers, top managers play a great role in motivating their 

employees to adopt the technology (Hu et al., 2002). 
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4. Environmental Influences 

4.1 Government support 

Government support emphasizes that the government can encourage or lead telemedicine adoption by 

developing business, healthcare, and tax laws and regulations that are beneficial to the care institutions.(Liu 

et al,2011).  

4.2 Reimbursement Regulations 

In the United States, where telemedicine services are more common,  telemedicine services are not always 

covered by insurance or are only partially covered or reimbursed. It is very important that providers and 

other stakeholders carefully review current reimbursement policies before delivering services that may be 

restricted or excluded by insurance programs (Dávalos et al., 2009).  

4.3 Business Model 

 A business model, and thus business modeling, help to determine an implementation strategy by involving 

all important stakeholders in a value-driven dialogue on what the telemedicine technology should 

accomplish. Business modeling can be used as an effective approach to supporting holistic development of 

eHealth and telemedicine technologies since it focuses on generating a collaborative effort of value co-

creation in which all stakeholders reflect on the value needs of the others. The resulting business model 

acts as the basis for implementation, thereby influencing the sustainability and effectiveness of 

telemedicine technology (van Limburg et al., 2011). 

4.4 Legislation 

The legal regulations surrounding telemedicine services can sometimes be inconsistent, vague, and 

increase liability concerns (Center for Telehealth & e-Health Law., 2013). Medical malpractice and liability 

issues continue to be areas where the law is unclear in terms of telemedicine practices, leaving hospitals 

and doctors open to unknown legal obligations and responsibilities (Rowthorn et al., 2011; Sao et al., 2013).  

Furthermore, quality standards and protocols also often lack uniformity, which makes it difficult to develop 

a framework in which healthcare organizations and providers may operate (American Telemedicine 

Association, 2013). With the majority of health care regulations being governed at the state level, these 

barriers continue to hinder the use of telemedicine (Sao et al., 2013). 

4.5 Funding Climate 

There is growing evidence indicating that the outcomes of telemedicine deployment exceed the costs and 

that providers, patients, and society at large, benefits from these outcomes. However, economic benefits 
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(particularly when reimbursement is questionable) may not justify the equipment and communication 

investment costs incurred to install and maintain selected telemedicine services. Furthermore, recent 

economic conditions fueling the bankruptcy and closure of many health facilities in rural communities may 

hinder further telemedicine expansion (LeRouge et al., 2013).  With regard to finances, government 

spending for telemedicine can help lower the costs for innovating healthcare organizations via grants and 

subsidies for pilots and research.  

Research question and sub questions 
From the constructs in the presented I-TOE model, the following main research question and sub questions 

ensue:  

Which technical, behavioural, organizational, and environmental barriers to the successful implementation 

and standardization of ambulance-based telemedicine can be established and which preliminary solutions 

can be formulated? 

1. What are the current trends within the EMS according to the interviewees and which optimization 

opportunities can be identified? 

2. Which Individual/behavioural, technical, organizational and environmental macro- and micro barriers 

may be encountered during the implementation of ABT? 

2.1. Which barriers are mentioned by the KOLs and how do these barriers fit into the I-TOE model? 

2.2. Is the intention of healthcare professionals to use telemedicine influenced by individual/behavioural factors, 

such as performance expectancy, effort expectancy, social influence, and a facilitating surrounding?  

2.2.1. H1= Healthcare professionals’ intention to use telemedicine will be influenced by performance 

expectancy. 

2.2.2. H2= Healthcare professionals’ intention to use telemedicine will be influenced by effort expectancy 

2.2.3. H3= Healthcare professionals’ intention to use telemedicine can be predicted by social influence 

2.2.4. H4= Healthcare professionals’ intention to use telemedicine can be predicted by facilitating 

surrounding 

2.3. Is there a difference in perceived importance of barriers within the 4 different spheres of influence?  

2.4. Is there a difference between stakeholder groups in the ranking of importance of the main 12 identified 

barriers?  

3. What possible solutions that may contribute to overcoming the main identified barriers can be 

identified? (Recommendations) 

. 
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4 Methodology 

4.1 Research strategy and design 
A mixed methods study was conducted in order to collect the relevant data. The data was collected in 3 

stages. During the first stage, a literature study was be performed to establish the current situation of the 

acute care system in the Netherlands, the characteristics of ABTM and its’ role in the acute care system, 

and to find the main barriers to the implementation of ABTM in an international context. During the second 

phase, the key opinion leaders from multiple stakeholder groups were interviewed to gain deeper insight 

into the relations between, causes and breakthrough opportunities of the barriers. During the third and 

last phase, a survey was conducted to establish and quantify the main barriers and success factors.  

The order of the second and third phase – qualitative then quantitative- is a common approach to mixed 

methods design, and occurs when the results of a qualitative study are used to inform the quantitative 

research phase. (Gray et al, 2013)  This design was used since relatively little or nothing is known about the 

chances and challenges of ABTM in the Netherlands. It was unfeasible and impractical to design a 

questionnaire in advance, since the constructs that were measured were partially unknown and not 

sufficiently understood. The qualitative study, therefore, explored, identified and provided clarity about 

the variables (barriers, success factors) requiring further investigation.  

Literature Study 
During the first stage, the broader context of the research was explored and the different barriers were 

found and selected from multiple articles of peer-reviewed journals and reports of (inter)national research 

institutes. These articles and reports were found by using PubMed, reports published by ambulancezorg.nl 

and NTVG, reports of the ministry of health welfare and sport, and Google Scholar. The keywords that were 

entered to search for relevant literature, were: “telemedicine adoption barriers”, “adoption telemedicine”, 

“innovation healthcare telemedicine”, “telemedicine in EMS”, “innovation healthcare barriers”. Articles 

that addressed the barriers to innovation/adoption of telemedicine in developed countries, and preferably 

in de EMS area, were included in the literature study. Based on these articles, the context was described, 

and the main barriers (the ones that were mentioned at least 3 times in scientific articles) were established. 

Interviews 
During the second stage of the research, semi-structured interviews were conducted with 15 key opinion 

leaders.  



Ambulance based Telemedicine 2015  
 

38 
 

Survey 
An analytical survey research was conducted during the third stage in order to quantify and triangulate the 

findings from the qualitative measurement method (interviews). This type of survey attempts to test a 

theory in the field, its main purpose being to explore and test associations between variables. (Gray et al, 

2013) 

4.2 Sampling strategies and case selection 
The design used for this study was the concurrent parallel design, in which the samples for the quantitative 

and qualitative elements of the study are different but are drawn from the same underlying population.  

The participants in the qualitative and quantitative phase had to be key stakeholders within the broader 

context of the acute care system. Further, it was practical when these key stakeholders were acquainted 

with the policymaking process, usage or development of telemedicine systems (within the acute care 

system) in the Netherlands. The relevant stakeholders were first listed and subsequently searched for 

within the network of PRC, CAW and Hewlett-Packard. Furthermore, they were found and contacted 

through internet research.   

Interview participants were selected through purposive, maximum variation sampling. This sampling 

method was chosen since all the relevant stakeholders in the acute care and ambulance based telemedicine 

industry had to be consulted in order to gain insight into the importance and differences of the barriers 

from a multi-stakeholder point of view.  

The participants in the survey were selected in 2 ways. The first way was to approach an organization 

through a contact person and request participation in the survey. The second approach was to ask acute 

care networks throughout the Netherlands to send a participation request email to its members. 

Furthermore, the invitation to participate in the survey was published on social media, in the Linked in 

group Dutch eHealth Association (NVeH) with approximately 1500 members throughout the Netherlands. 

The participants in the survey were categorized in relatively homogeneous groups of stakeholders with 

more or less uniform "stakes". The participants were divided into 4 stakeholder groups, which are displayed 

in table 6. Furthermore all participants were asked for their names and e-mail addresses to ensure the 

reliability of the online questionnaire; unfinished questionnaires were filtered out from the data.  
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Table 6 Consulted stakeholder groups  

Stakeholder group Examples  

1.(Acute)Healthcare Professional  
 

Emergency medicine nurse, Emergency medicine physician/Trauma 
surgeon/Intensivist/ Anesthesiologist/Paramedic/General Practitioner 
etc. 

 
2. Policy Maker e.g. Healthcare Organization Board Member/Healthcare Insurance 

expert/Legal Expert/RAV Manager 
 
3. Telemedicine/eHealth Technology  
Developer/Vendor 

 
e.g. Medical Device Developer 

 
4.Scientific or Business expert  
 

 
e.g. Telemedicine Deployment Expert, Innovation Valorization expert, 
eHealth/Telemedicine Funding expert 

  

  

4.3 Operationalization 
The concepts included in the conceptual model were operationalised into measurable variables by using 

relevant scientific articles that provided a clear delineation and description of these concepts. The 

operationalization scheme is included in appendix 5.  

4.4 Interview Design 
The interview was designed by using several validated questions and adding new, relevant questions. This 

interview was validated by a group of 5 pilot participants, consisting of consultants and physicians. Details 

regarding the interview design can be found in Appendix 2. 

4.4 Questionnaire Design 
The questionnaire used in this research was designed with the web based survey programme Survey 

Monkey. The questions were partially based on previously used and validated questionnaires. The design 

was validated by a group of 5 pilot participants. The participants in the questionnaire were asked about 

their knowledge of telemedicine applications and the use of telemedicine in acute care. Furthermore, when 

participants ticket the “healthcare professional” box when asked about their job, they were forwarded to 

an extra set of questions, examining the individual/behavioural influences on their intention to use 

telemedicine. All participants were asked about their perspectives on technological, organizational, and 

environmental influences and barriers. Finally, participants were asked to perform a ranking exercise with 
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a list of 12 barriers created during the literature study and qualitative research phase. Ranking questions 

calculate the average ranking for each answer choice so it can be determined which answer choice was 

most preferred overall. The answer choice with the largest average ranking is the most preferred choice. 

In this type of question, weights are applied in reverse. In other words, the respondent's most preferred 

choice (which they rank as #1) has the largest weight, and their least preferred choice (which they rank in 

position 12) has a weight of 1. Weights are applied in this way to ensure that when the data is presented 

on a chart, it is clear which answer choice is most preferred. A weighted average chart is included in the 

results. This type charts the average ranking for each answer choice (Gray  et al., 2013). 
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5 Analysis    

5.1 Qualitative data 
The qualitative data was analysed in several steps. First, the interview records were transcribed. Secondly, 

the transcripts were coded during and after the data collection phase. After the coding process, focused 

reading followed and finally, a theory was formulated.  

Coding Method 
The coding of the data was performed in three steps. By using the coding scheme, axial coding was 

performed in order to identify the categories in the data, the context in which they arose, the actions and 

interactions that stemmed from it, and its consequences. After the axial coding, selective coding led to the 

selection of core categories from the data in order to form a theory.  

Coding Scheme 
The developed coding scheme that was used to analyze the qualitative data is included in appendix 5. 

5.2 Quantitative data 
The data was analyzed by making use of a  coding sheet in which the data was displayed per category 

(ordinal/nominal/binary and interval/ratio). The coding sheet is included in appendix 5. Furthermore, 

outliers were excluded and incomplete responses were excluded.   

Descriptive Statistics 
Results were analyzed and described through descriptive statistics. Frequencies and means were presented 

and the normality of the data and homogeneity of variances was checked. 

Interferential Statistics 
In order to be able to answer research question 2.1 and 2.4, several analyses were performed using IBM 

SPSS 23.0.  A multivariate regression analysis was performed to test whether the intention of healthcare 

professionals to use telemedicine is  influenced by individual/behavioural factors, such as performance 

expectancy, effort expectancy, social influence, and a facilitating surrounding, using the following 

hypotheses: 

H1= Healthcare professionals’ intention to use telemedicine will be influenced by performance expectancy. 

H2= Healthcare professionals’ intention to use telemedicine will be influenced by effort expectancy 

H3= Healthcare professionals’ intention to use telemedicine will be influenced by social influence 

H4= Healthcare professionals’ intention to use telemedicine will be influenced by facilitating surrounding 



Ambulance based Telemedicine 2015  
 

42 
 

In order to test whether there is a difference between stakeholder groups in the ranking of importance of 

the main 12 identified barriers, 12 Independent-Sample t test were performed. 

  



Ambulance based Telemedicine 2015  
 

43 
 

6 Results 

In this chapter, the results are presented and described in the following order. First, the results from the 

sampling strategy and case selection are presented and response rates and respondents per stakeholder 

group are provided. Next, the results from the interviews and survey are presented per research question.     

6.1 Research population 

6.1.1 Interviews 
The maximum variation sampling led to the selection and invitation of 30 candidates. These candidates 

equally represented the 4 stakeholder groups as presented in the methodology section. 

15 candidates indicated to be willing to participate in an interview. As a result of low response in the third 

group (n=1) it was not possible to equally represent the 4 stakeholder groups. The distribution of 

respondents is shown in figure 6. 

 
Figure 6 Respondents interview per stakeholder group 

  

6.1.2 Survey 

Respondents 

Potential respondents were contacted via the email database of the Network Emergency Medical Services 

Limburg (NAZL). 125 invitation emails, containing the web link to the online survey, were sent by the NAZL 

to its partners (e.g. healthcare institution managers, RAV policy makers, physicians, paramedics)  

The National Netwerk Emergency Medical Services (LNAZ) was also contacted but this Organization 

declared not to be willing to cooperate. Furthermore, invitation emails were sent to potential respondents 

in the EMS department via contact persons at several hospitals (Sint Jans Gasthuis Weert, Bravis hospital 

Roosendaal, Van Weel Bethesda hospital Dirksland). Finally, several emails were sent to employees in the 

6

4

1

4

Interview Respondents

1.       (EMS) Healthcare Professional

2.       Policy Maker

3.        Telemedicine/eHealth
Technology Developer/Vendor

4.       Scientific or Business expert
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Hewlett Packard Healthcare division, resulting in approximately 250 invitation emails. As a result of a Non-

Disclosure Agreement between Hewlett Packard and the Corporation Anaesthesiologists Weert, it was 

initially not possible to publish the invitation to participate in the survey in the Linked in group Dutch 

eHealth Association (NVeH) until the pilot was actually initiated. This became possible after the last 

agreement between important players during the pilot. Therefore, it was not possible to equally distribute 

respondents over the 4 stakeholder groups since not many technology developers/vendors and scientific 

experts were reached. The distribution of respondents is displayed below in figure 7. 

The sampling strategy resulted in 75 respondents that filled out the questionnaire. From these, 7 responses 

were excluded due to incomplete responses or other factors that induced unreliability of the data. 59% of 

the respondents are male and 41% of the respondents are women.  

 
Figure 7 Respondents survey per stakeholder group 

6.1.3 General awareness of and attitude towards telemedicine 
Most interviewees were acquainted with the phenomenon (ambulance based) telemedicine, since they 

were partly selected based on their familiarity with the technique. 81.1% of the survey respondents 

indicated to be familiar with the term telemedicine. However, only 37.3% came into contact with 

telemedicine in their own field of expertise. Furthermore, a minority (41.3%) of the survey respondents 

indicated to be aware of the application telemedicine in the EMS. In addition, 53% of the survey 

respondents deemed the application of telemedicine in acute care necessary. Finally, 57% indicated, from 

a patient perspective, to prefer an ambulance transport with telemedicine over a transport without 

telemedicine. 

61%

34%

3% 2%

Survey Respondents

(EMS) Healthcare Professional*

Policy Maker*

Telemedicine/eHealth Technologie
Developer/Vendor

Scientific or Business Expert*
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6.2 Current trends and optimisation opportunities within the EMS 

6.2.1 Trends  

Increased pressure on the acute care system 

In general, most respondents in the Healthcare Professional and Policy maker group reported an increased 

pressure on the Emergency Medical Services due to an increase in the population's mean age and number 

of chronically ill patients, which consequently leads to an increase in complexity and duration of the 

treatment needed. Furthermore, some respondents expected a future increase in inter-hospital transfers 

due to the distribution and specialization of hospital functions trend, as initiated by the healthcare 

insurance companies (further described under “specialization and concentration of care”). The transfer of 

IC patients has to be performed under direct supervision of an anesthesiologist, intensivist, or Emergency 

Medical Specialist (ER physician). These respondents indicated that the sudden need for supervised inter-

hospital transfers often leads to staffing issues, especially in small hospitals. These respondents also 

mentioned that the specialization trend will lead to a greater distance to bridge between hospitals by the 

ambulance services in the near future. Due to these developments, pressure will be raised on both sides of 

the ambulance service system (inter-hospital transfers and emergency transport). This, combined with 

scarce resources and stringent performance standards, may cause availability problems.  

Specialization and concentration of care 

Several respondents mentioned that Dutch insurance companies have tried to introduce the so-called 

‘Region vision emergency care’ (regiovisie acute zorg), aimed at the increased accessibility of emergency 

care facilities and the subsequent concentration of emergency care in one location. It is expected that this 

development will lead to increased quality of care since hospitals are specialized in certain areas, and 

subsequently will reduce costs. This initiative was suspended in an early stage since the Dutch competition 

authority (NMA) indicated that this might lead to monopolization of power at the level of healthcare 

insurance companies and would undermine competition and market mechanism in the healthcare sector. 

However, several respondents declared that from a quality of care point of view, the concentration of 

emergency care and other medical specialties in an efficiently located hospital could be a positive 

development.  

The early suspension of the initiative is likely due to the fact that it leads to a changed allocation of patients 

and consequently a changed flow of resources. This is caused by the fact that emergency rooms play a very 

determining role in patient influx and the allocation of patients within hospitals (Hanne et al., 2009). If 
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emergency rooms would be closed and concentrated in one or more strategic location per district, this 

might lead to a reduced patient flow to certain medical specialties in the hospitals without an ER.  

 It was also mentioned that it is necessary to revise the current situation in the EMS where general 

practitioners, ambulance services, and ER’s operate relatively separate. Acute care providers should start 

operating as one closed system from GP to ER. In this regard, one respondent stated: 

Telemedicine and IT infrastructure 

As described previously, ambulance services are recently confronted with many unnecessary transports. In 

the current system, the regional ambulance services receives payment based on actual patient transports, 

which encourages unnecessary transport. According to several respondents, this may be a false financial 

incentive in the current system that, amongst other factors, gives rise to the high healthcare expenses. A 

supervisory board member described his vision regarding the future Dutch healthcare system and the role 

of EMS and telemedicine therein. According to this respondent, the hospital of the future will fulfill a 

different purpose. The building blocks in the system will most likely consist of a small amount of hospitals 

that have close relationships with the academic hospitals, diagnostic centers, the ambulance services with 

telemedicine, and healthcare hotels which focus on the rehabilitation process and complex continuing care. 

This new care chain will be connected and integrated in an underlying IT system that allows the different 

partners to communicate more efficiently, share patient data, and optimize cooperation. By making use of 

telemedicine and an integrated IT infrastructure in which capacity and availability is displayed, the 

teleconsultant/physician is able to provide the best advice to the physician regarding the treatment of the 

patient and the destination of the transport. Furthermore, R14 emphasized that this system will eliminate 

‘false financial incentives’ in the current system. Yet, many organizations do not see short-term advantages 

in the adoption of telemedicine, which causes the delay in telemedicine adoption. Only when these 

organizations are aware of the overarching  IT infrastructure in which telemedicine will be integrated, the 

direct added value will become clear. The trick is to start building the digital hospital by first introducing 

the building blocks that are directly relevant for your healthcare organization. 

“Scarce resources should be allocated more efficient within the acute care system in order to 
increase quality of care. We should see the acute care system as one system and search for 
connections and new concepts that may contribute to the quality of this system” 
Director GGZ Zuid Limburg 
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Telemedicine is one of the first building blocks of the future system that can already be implemented in the 

current transforming system. In this regard, this respondent mentioned:  

6.2.2 Opportunities 

Interviews 

Optimized collaboration, diagnosis, and triage 

Almost all respondents mentioned that telemedicine could lead to the optimization of transfer moments 

of patient care between EMS providers. They furthermore indicated that seeing the patient virtually can 

contribute to a more efficient triage process and earlier diagnosis. However, this respondent emphasized 

the fact that seeing the patient physically still is the best way to diagnose the patient.  

A paramedic and ER manager mentioned that currently, ambulance services are able to send electronic 

patient report forms to the destination hospital. However, many hospitals are not willing to accept these 

forms digitally and therefore paramedics have to send the forms by fax. Secretaries are receiving the forms 

and when the ambulance arrives, it often happens that physicians and nurses did not see or read the form 

yet, which slows down the process. This can be optimized by using telemedicine, since this may contribute 

to a stronger and more efficient collaboration between paramedics and ER staff, due to the sharing of 

knowledge and patient information.  

Nurse-Specialists and Inter-hospital transfer  

Several respondents depicted the scenario in which paramedics are offered additional education in order 

to obtain a nurse-specialist degree, which allows these paramedics to perform certain treatments they are 

currently not qualified to perform. Paramedics are not equipped to intubate a patient under the current 

circumstances. When a paramedic follows an additional training and master’s degree, they can legally 

perform this procedure. This enables paramedics to individually execute inter-hospital transfers with 

intubated patients. These transfers could be supervised from a distance by a physician in the sending or 

receiving hospital. According to several respondents, this could be a possible solution for scarcity problems 

on the staffing level.  

“In my opinion, everything in the system should contribute to more accurate, faster and 
better quality of care. Telemedicine has the potential to contribute to these favorable 
outcomes.”   
Supervisory Board Member 
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Efficient resource management 

In the current ambulance services system, it is the centralists’ duty to accurately judge the situation and 

make decisions based on this information. Quite often, these centralists are asking for guidance from 

specialists in the decision-making process. However, it has been shown that unnecessary transports may 

be unavoidable in the current system. In this regard, two respondents indicated that the combination of 

rapid responders with telemedicine could lead to improved patient safety and quality of care in terms of 

response time. A rapid responder is a paramedic who drives a small car, containing the same equipment as 

a regular ambulance. The only difference is the fact that this rapid responder cannot transport the patient. 

This type of ambulance service is advantageous since a small car has been shown to have a shorter response 

time than a regular ambulance. As indicated, response time is a very important element for the patient as 

well as the ambulance service since funding/reimbursement is partially dependent on parameters such as 

overall response time performance. If a rapid responder can be supported by a medical specialist via 

telemedicine, this enables the paramedic to consult a physician on the necessity of patient transport. When 

the paramedic, in accordance with the physician, decides that the patient does not need to be transported, 

this leads to optimized resource management since the number of unnecessary ambulance rides may be 

reduced.  This example demonstrates that telemedicine may also be used as an additional selection and 

diagnostics tool for ambulance services and ER staff.  

Another opportunity was described by a paramedic, who mentioned that chronical patients who frequently 

need transportation to the hospital may be enabled to make contact with their physician. The physician 

may decide, in consultation with the patient, to arrange ambulance transport or send a rapid responder. 

The latter may perform some additional measurements in order to make a more well-considered decision. 

Main Opportunities Survey 

As can be seen in figure 3, respondents indicated that telemedicine deployment in the EMS may be 

beneficial due to the following optional outcomes: 

 Supplementary virtual expertise on site (55%) 

 Optimization of (cooperation within) the acute care chain (55%) 

 Optimization transfer moment Paramedics to the ER unit (41%) 

 



Ambulance based Telemedicine 2015  
 

49 
 

 
Figure 8 Main opportunities/outcomes of the telemedicine system  

6.3 I-TOE barriers that may be encountered during the implementation of 
ambulance based telemedicine 
In this paragraph, the results are presented, categorized by the four different spheres of influence and the 

barriers ensuing from the conceptual model. 

6.3.1 Individual/Behavioral influences 
Individual and behavioral influences were measured by asking the interviewees in the healthcare 

professional group for their personal expectations regarding the deployment of telemedicine in the EMS in 

terms of performance expectancy, effort expectancy, social influence, and the presence of a facilitating 

surrounding. Besides, the other interviewees were asked for their experience with the impact of 

individual/behavioral influences during innovation processes, and whether these influences will play an 

important role in the specific telemedicine case. The interviewees mentioned some personal expectations 

and opinions regarding the implementation of telemedicine within the EMS. This information was 

categorized based on their focus and placed under the 4 different concepts. 

Furthermore, the expected role of behavioral/individual influences was measured by asking the survey 

respondents in the healthcare professional stakeholder group (n=35) for their personal expectations 

regarding the deployment of telemedicine. The results are displayed in table 15 in appendix 6.  
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Performance Expectancy 

In general, the survey respondents where quite optimistic about the possible improvements the 

deployment of telemedicine could offer in terms of personal performance. 42% of the healthcare 

professionals denoted to expect an increase in personal performance due to telemedicine deployment in 

the EMS and 29% indicated they did not agree nor disagree with the statement.  

One interviewee (R11) indicated that healthcare professionals in his experience as a policy maker and a 

healthcare professional, can be triggered in three ways: 

Their intrinsic engagement with the patient, financially, and professionally. If an innovation leads to a clear 

benefit or disadvantage for the patient, a personal financial disadvantage or advantage or a 

professional/performance disadvantage or advantage, a healthcare professional is usually triggered to take 

action. An emergency physician (R6) confirmed this theory and further mentioned that she expected to 

perform better due to communication improvements between the emergency department and paramedics.  

Certain respondents (R4, R2, R3, R11, R15) mentioned that not all paramedics will be pleased with the 

adoption of telemedicine in the EMS since they may think the virtual presence of a physician may interfere 

with their sense of autonomy. Hence, they may not perceive telemedicine as a performance enhancing 

opportunity but rather as a threat. However, although paramedics in the Netherlands are highly educated 

and their actions standardized, not every situation can be categorized in protocols, according to R4. In these 

specific cases, supplementary virtual medical expertise is needed via telemedicine.  

Effort Expectancy 

Healthcare professionals in this study indicated that the effort needed to adopt telemedicine in their daily 

practice is rather uncertain. 71% of the healthcare professionals denoted to expect that telemedicine 

adoption would not be easy or that they did not know the weight of the effort needed to implement 

telemedicine in the EMS. 29% agreed to the statement and therefore declared to expect that effort needed 

to adopt telemedicine is reasonable.  

Several emergency physicians indicated that the supervision of transports via telemedicine in the 

emergency department is an additional task for physicians and will not place an additional workload on the 

ER department. If the advantages of the technique are extensively demonstrated, physicians will most likely 

accept the extra effort. Yet, it is particularly important to handle complaints in a quick and efficient manner 

during the implementation phase in order to maintain the effort acceptance of healthcare professionals. 

Furthermore, it is important to make clear protocols and agreements regarding how and when to use 
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telemedicine, especially during the implementation phase. A paramedic indicated that he did not expect 

that implementing this technique would cause a significant change in effort.  

Social Influence 

Social influence was not often mentioned as a potential barrier during the implementation process. 

However, it was highlighted several times that if the right strategy is applied, it could be used as an 

instrument to promote the introduction of telemedicine. An EMS Care Coordinator emphasized the 

importance of including physicians and their expectations during the implementation process since their 

support for telemedicine is a determining success factor. This was supported by a GGZ director who 

mentioned the typical mentor-apprentice model of relationships between physicians in healthcare 

organizations. This offers an opportunity for the introduction of technological innovations such as 

telemedicine, since “apprentices” are more likely to accept innovations if their mentors are actively 

promoting them. Therefore, according to the GGZ director, it is an important success factor to find and 

include certain prominent physicians who are willing to use and promote telemedicine in their organization.  

37% of the healthcare professionals that were consulted in the survey indicated that they expected to be 

more willing to accept and use telemedicine if their colleagues and supervisors/managers would actively 

support the use of telemedicine. 35% of the healthcare professionals reported to not know whether this 

would influence their opinion on the use of telemedicine.  

Facilitating surrounding 

The lack of a facilitating surrounding was often mentioned as a possible barrier by KOLs. According to an 

acute care coordinator, facilitating users of the system (physicians and paramedics mostly) and supporting 

them during the implementation process and thereafter, is a very important factor. This support should be 

well organized within the organization in consultation with the technology provider/vendor.   

Only 11% of the survey participants expected that their organizations’ IT infrastructure and other facilities 

were sufficiently developed to facilitate telemedicine deployment. 62% reported they expected that the IT 

infrastructure and other facilities are currently insufficient for successful telemedicine deployment.  

Healthcare professionals’ intention to use telemedicine  

The survey data showed that 38% of the healthcare professionals intended to use telemedicine if it 

becomes available in their specialty in the future. 53% did not know whether they would start using 

telemedicine. Only 9% indicated they did not have the intention to use telemedicine in the future.  
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The interviewees in the healthcare professional stakeholder group were asked whether they intended to 

start using telemedicine in their practices in the future. R3, R6, and R10 explicitly indicated to have the 

intention to use telemedicine in the future.  

6.3.2 Technical Influences 

Technological influences were measured by asking all interviewees for their expectations regarding the 

deployment of telemedicine in the EMS in terms of cost-effectiveness, risks, task fit, and quality of the 

technology. Furthermore, these technological influences were measured by asking the survey respondents 

in all stakeholder groups (n=64)) for their personal expectations regarding the deployment of telemedicine.  

Technology Cost-Benefit 

When asked about the importance of the cost-benefit of a telemedicine service, a professor Telemedicine 
said:  

He further noted that if the initiator manages to prove this, the service will almost certainly be adopted in 

organizations and reimbursement programs of healthcare insurers. Therefore, cost-effectiveness is a very 

important and determining aspect of the eventual success of a telemedicine service. Most respondents 

endorsed this opinion.  

Diverging interests stakeholders 

An emergency medicine physician named the difficulty of proving cost-effectiveness of innovations in 

healthcare. She advised to measure implications of telemedicine deployment for the comorbidity of 

patients and the subsequent reduced duration of hospitalization. If telemedicine deployment leads to more 

efficient EMS, this might implicate a better outcome for patients and eventually reduce healthcare 

expenses. From the patient, government and healthcare insurance perspective, these are interesting 

potential outcomes in terms of quality of life and costs. However, this might be an unfavorable 

development for hospitals since shorter hospital stays means lower income. The emergency medicine 

physician expected that these developments would possibly expose some divergent interests of the 

different stakeholders. 

“A very important aspect of technological innovation in healthcare is the responsibility of the 
vendor or technology developer to prove that your service leads to better and faster patient 
care, closer to the patient.” 
Professor Telemedicine by Special Appointment 
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Indeed, hospital managers indicated that telemedicine deployment could lead to more efficient distribution 

of patients, which could become a threat for the continuity of ER departments of smaller district hospitals. 

In addition, patient flow into the ER department is a determining factor for the patient flow to other 

specialties in a hospital. An orthopedist for instance, receives many patients with femoral fractures via the 

ER department. If these patients are triaged to other hospitals, orthopedists will experience a reduction in 

number of patients. In that regard, an ER physician stated: 

40% of the survey respondents indicated to expect that telemedicine will not lead to less expensive 

healthcare delivery and therefore expressed their doubts about the cost-effectiveness of the application of 

telemedicine in the EMS. Furthermore, as can be seen in figure 9, 73% of the respondents deemed the 

proven cost-effectiveness of a telemedicine service as an important determinant for the eventual success 

of the service. 

 

 
Figure 9 Importance proving Cost-Effectiveness of the technology  

Technology Risk 

Several risks directly associated with the technology were mentioned by the interviewees. The main threats 

that were mentioned were related to data protection issues, patient safety in case of failing service, and 

improper use of the telemedicine system.  
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“Telemedicine may financially be better for the patient, insurance companies, and the 
average taxpayer: if the continuity of the ER department is at stake, hospital managements 
may be hesitant to adopt such a technique.” 
Emergency Medicine Physician, SJG Weert 
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Use of Technology 

Several respondents mentioned that the telemedicine service should be offered 24/7 since a limited service 

would not fit in the world of EMS. If paramedics are only allowed to consult an emergency physician during 

office hours, this might lead to an increased error probability, according to a policy maker of an ambulance 

service. Paramedics should be offered a guaranteed telemedicine service and opportunity to consult a 

physician in order to create a sustainable telemedicine service.  

Patient Data Protection 

According to several healthcare professionals, hospital IT departments are in general hesitant to exchange 

data or admit external services into their back office IT systems due to privacy legislation. This could become 

a barrier if audio/video data obtained via the telemedicine service were to be incorporated in EPDs or other 

databases. However, according to a telemedicine application architect it is also possible to deploy the 

telemedicine service outside the hospitals’ IT systems and save the encrypted data in an external database 

to avoid these privacy related issues.  

42% of the survey respondents expected that patient data transmission could be organized safely with the 

current data encryption techniques. 44% indicated that this could possibly be organized safely and 12% 

indicated they did not trust the current techniques for data transmission in terms of safety. When seen 

from a patient’s point of view, 79% of the respondents reported that they expected their privacy to be 

guaranteed during personal data transmission. Besides, as a patient, 54% would find it pleasant if a 

telemedicine service was used during transportation.  

Multiple Device Vendors and Data Disclosure  

A technological expert in telemedicine deployment (R7) described the risks and problems he encountered 

during the initiations phase of the technology. One of these issues emerged from the fact that medical 

devices used by ambulance services in the Netherlands are not uniform. One specific vendor has a market 

share of 60% and the remaining 40% is fragmented over several vendors. This leads to problems with 

technology development since the telemedicine service cannot be designed as one generic system. 

Furthermore, convincing the medical device vendors to disclose the medical data from these medical 

devices in order to transfer the data to the hospital, is also an important challenge.  

Risks spread over system 

Technical risks are occurring at several points in the acute care system. A medical specialist is diagnosing a 

patient from a distance while paramedics perform the actual treatment. The telemedicine technique can 

be seen as a knowledge distribution infrastructure. Risks are occurring at the following levels: People 
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(competences and communication), healthcare information, procedures and protocols, technology itself, 

and finances. This subdivision is introduced by the ISO14971 norm, the international telemedicine norm 

for risk management. In this regard, it is important that healthcare organizations and technology vendors 

should formulate a risk prevention strategy by taking the whole acute care system into account.  

High expectations of healthcare professionals 

At the organizational level, people are often unaware of the technological risks and most healthcare 

professionals indicated that they had high expectations of the telemedicine system.  When a technology is 

introduced into such a healthcare organization, these high expectations of healthcare professionals should 

be moderated in order to increase healthcare professionals’ acceptance of technological set-backs during 

the implementation phase.  

Technology Task Fit 

The task fit of the technology was discussed comprehensively with the interviewees. It is anticipated that 

the more telemedicine technique fits with the task of EMS healthcare professionals, the more suitable the 

technology will be and therefore telemedicine would be accepted sooner by healthcare organizations.  

Overall, most interviewees were positive about the task fit of the telemedicine system, especially since in 

the current situation (in certain cases) nurses or physicians are consulted by paramedics to announce the 

patient or ask for advice. This vision was different for the use of telemedicine in the inter hospital patient 

transfer situation. Several physicians, a paramedic, and policy makers of an ambulance service, did express 

their doubts about the task fit of telemedicine in this field, for a variety of reasons. The physicians 

mentioned that the inter hospital transfers of intubated IC patients should not be supervised solely by a 

paramedic but by an actual physician with a relevant specialty (anaesthesiologist, intensivist, 

traumatologist, ER physician). According to these interviewees, the virtual presence of the physician via 

telemedicine during the transport is not sufficient since paramedics are not authorized to perform certain 

critical interventions. When confronted with the option to offer paramedics supplementary education to 

become paramedic specialists with authorisation to perform these critical interventions, these 

interviewees reconsidered their stance. This supplementary education is offered by the government and 

will therefore not place an extra financial burden on the ambulance services. Indeed, one respondent (R1) 

mentioned that involving specialized paramedics could alleviate the staffing problems of ER departments 

during the inter hospital transfers.  
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24/7 Schedule 

Several physicians named some possible task fit related issues that may arise during telemedicine 

deployment. One of these issues was the fact that the service needs to be offered 24/7. This means that 

the physicians with the appropriate specialty need to fill a 24/7 schedule. Resident physicians are not well 

equipped to be a teleconsultant for paramedical experts. It could be a challenge to complete the schedule 

with the right physicians. An ER physician mentioned that when being ‘On-call’ and at home, it might be 

less efficient to oversee the transport via telemedicine since there is no actual vision of the situation at the 

ER department. A physician on call can however access the system in which the capacity and number/type 

of patients is recorded. Furthermore, according to several respondents, small hospitals might experience 

some trouble with the guaranteed 24/7 availability of the appropriate teleconsultant.  

 

63% of the survey respondents indicated that the use of telemedicine for inter hospital transfers, in 

combination with specialized paramedics, could lead to better EMS and quality of care. 62% of the survey 

respondents thought that there was a task fit between the activities of EMS professionals and the 

telemedicine technique.  

Technological Quality 

The use of end-to-end communication systems, such as telemedicine, as a medium of delivery for electronic 

healthcare services is considered to be uncertain, with respect to its reliability leading to hesitation in 

acceptance of such services. Most interviewees mentioned that technological quality will be a prognostic 

factor for the successful implementation of telemedicine. If the service and connection is often of inferior 

quality or failing, this could lead to the rejection of the technique by the end-users. User friendliness is one 

of the characteristics of technological quality. Furthermore, user friendliness was often mentioned as an 

important determinant for the QoS. If systems often malfunction, this may lead to frustration at the user 

level, and might consequently induce an early failure of the project. In this regard, one respondent advised 

to install a helpdesk in the organization during the startup phase where users can leave their complaints 

and receive advice.  

A telemedicine application architect described a strategy to guarantee the quality of the service (QoS) 

during data transmission. The medical data is transmitted from the ambulance to the hospital in 2 steps: 

1. From the ambulance to the cloud where meta-data is gathered and audited (analyses, control). If 

personal patient data is saved in the cloud the service has to adhere to the NEN 8020 Telehealth 

standard, which is described in paragraph 6.3.4. The data is transferred from the ambulance to the 
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cloud over the telephone network with access to the internet. Global roaming cards are used to 

guarantee network coverage. These cards enable the data transmission to seamlessly switch to 

another network if coverage problems occur. If a network switch occurs, there should be no 

consequences for the video/audio signal  

2. From the cloud to the specialist/conference server over the 3G/4G network. There is currently not 

much known about the quality standard that can be achieved during transfer of RT video/audio 

data in HD over a 3G/4G network. This quality standard obviously depends on the type of area 

(rural or urban) where the ambulance is located. The bandwidth needed to transfer the multiple 

types of data streams is expected to be rather large.   

In order to guarantee the continuity of the telemedicine service, arrangements should be made to establish 

the order of priority of data streams. According to the application architect, the data stream from cloud to 

specialist and de video stream from the ambulance to the specialist should be the first priority. 

Increase QoS by including patient perspective 

A project manager in the field of Healthcare IT integration advised to start with including the patient and 

healthcare professional perspective. It is of great importance to gather patient and staff perspectives on 

the technology. If developers start at a different level, this interviewee deemed it an old thinking pattern, 

since this implies a paternalistic stance towards the patient. A patient who enters the ambulance, has an 

experience during the transport and therefore attention should be paid to this experience. By mapping the 

whole system from the patient perspective, essential factors may be discovered which would have been 

missed if the process was solely viewed from the providing side. This project manager further emphasized 

that strong technological partners do not guarantee good quality and functioning of the technique, since 

the threat of unforeseen issues with the technique will always be present. 

84% of the survey respondents indicated that the QoS was a determining factor in the successful 

implementation of telemedicine in the EMS.  

6.3.3 Organizational influences 

Size 

The size of the Organization in which the innovation is introduced was mentioned in literature as a potential 

barrier. In this study the size of the organization was not mentioned as potential barrier by the interviewees: 

they expected the change of successful implementation and standardization of telemedicine to be equal 

for smaller and larger hospitals. One respondent expected that the introduction of telemedicine would 
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possibly be harder in a smaller hospital due to potential staffing issues (24/7 and guaranteed availability). 

However, this respondent also indicated that staffing issues could be solved rather easily.  

65% of the survey respondents indicated that the size of the organization in which the telemedicine service 

is implemented does not affect the chance for successful adoption of the system.  

  

Organizational Readiness 

The readiness of organizations in the acute care system (e.g. ER departments, Ambulance Services) was 

mapped on several levels since an organization’s state of readiness can be depicted by the financial, 

technical and human resources of the organization.  

Financial readiness 

The interviewees were asked about the financial state of their organization and whether the financial 

investment in a telemedicine system would be a potential barrier. Multiple respondents indicated that 

investment in the telemedicine system might become a barrier for organizations as a result of shrinking 

budgets. Amongst other investments, the telemedicine technique needs to be built into the ambulances 

and ER departments need to invest in the in-hospital technique. Several physicians mentioned that if the 

advantages of the telemedicine system are clearly demonstrated, a minor financial investment of the 

organization in the technology should not be a major issue. Furthermore, if insurance companies will cover 

telemedicine services this will further lower the threshold to invest for hospitals and ambulance services.  

Technical readiness 

When asked about the IT infrastructure and maturity of systems in their organization, many interviewees 

were sceptical. According to several spokesmen of ambulance services, many hospitals still prefer to receive 

faxes with patient information instead of electronic patient reporting from ambulance services due to the 

fact that the hospitals’ IT departments do not allow data from outside the organization into their system. 

According to multiple respondents (R1, 2,3,5,9), these access restrictions are often caused by fear for cyber 

based threats and legal issues.  

Interoperability  

Another expected barrier on IT level that was mentioned several times, is the clear lack of interoperability 

of many systems and devices. Consequently, (medical) data exchange between systems and devices from 

different suppliers is often not possible. This means that audio/video data generated during telemedicine 

consultations in many cases cannot be incorporated automatically into electronic patient records. 

According to several interviewees, healthcare Organizations are using systems from a variety of suppliers, 
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which further complicates the issue. A telemedicine application architect explained that it is important to 

anticipate on issues regarding the incorporation of data in hospital IT systems during the pilot phase. Yet, 

it is not an invincible obstacle since, according to this interviewee, the telemedicine service can also initially 

be deployed separately from the hospital’s IT system. The encrypted data will in that case be saved on an 

external server.  

Human resources readiness 

As mentioned before, several respondents indicated that 24/7 availability of the staff authorized to oversee 

the patient transport could become a barrier, especially since it is not clearly defined yet which types of 

physicians should be considered as teleconsultants. Yet it is evident that the teleconsultant should be 

familiar with the broad spectrum of traumatology related conditions. Anaesthesiologists, traumatologists, 

and intensivists were mentioned as potential teleconsultants.  

According to a director from the EMS Network, hospitals are using different triage systems for their ER 

departments. Some hospitals have a system in which ER physicians are the first port of call whereas others 

work with a triage nurse who then refers the patients to the various medical specialists. It depends on this 

system whether the telemedicine service can be introduced easily into a hospital.  

Physicians’ awareness of protocols 

According to a paramedic, most physicians are not well acquainted with the protocols of ambulance 

services. Emergency medicine physicians are more familiar with the protocols but their knowledge could 

be extended. At any case, physicians that may act as teleconsultants should be familiar with the protocols 

that cover their area of expertise.  

As can be seen in figure 10, 65% of the survey respondents indicated that limitations regarding the 24/7 

availability of teleconsultants could become a barrier to the implementation of the telemedicine system. 

Furthermore, 59% of the respondents thought that the shrinking budgets for innovation in healthcare could 

form a barrier to the adoption of telemedicine. In addition, the added value of the teleconsultant’s 

knowledge and advice was questioned by 35% of the respondents. Problems regarding the proper use of 

the technology by paramedics and physicians were expected by 32% of the respondents, and lack of mutual 

knowledge of protocols was regarded as a potential barrier by 29%.  
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Figure 10 Potential barriers on the organizational level 

 

(Top) Management Support 

The support of a healthcare organization’s management board during the implementation of a new 

technology such as telemedicine, was perceived as important by all interviewees. It was mentioned (R1) 

that this support should be allied with pragmatism: creating the right facilitating conditions is one of the 

main responsibilities of management boards. Furthermore, the management board of healthcare 

organizations should increase pressure on the government to act upon the need for clarity regarding the 

legal factors associated with the deployment of telemedicine in the acute care system. Besides, several 

interviewees pointed out that the board could play an important role in the eventual successful 

introduction and implementation of telemedicine in the acute care system by actively promoting the 

adoption of the technique and the changes needed (e.g. on IT level) to make the system effective. In this 

regard, one respondent mentioned: 

However, several other respondents mentioned that the management board might have other interests 

beside patient safety and improving quality of care. As mentioned before, the ER department plays an 
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Factors that may become barriers on the 
organizational level

“Even though we are a rather small hospital, the management board is highly committed to 
staying innovative and keeping up with new developments. I really think the management 
board would be interested in this technology since it has the potential to improve the quality 
of care and patient safety.”   
Emergency Medicine Physicinan  
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important role in the patient flow entering the hospital. An average orthopedic surgeon, for instance, 

receives many of his patients with femoral fractures via the ER department. If the introduction of 

telemedicine in the acute care system would lead to a changed allocation of patients to other, more 

specialized hospitals, this could have major consequences for the amount of patients this surgeon receives 

per day. If healthcare professionals do not accept the technology due to, amongst other factors, the 

changed allocation of patients, it will not be interesting for a management board to actively promote the 

introduction of such a system. It is therefore a key enabling factor to align interests and map the 

consequences for patient allocation to and within hospital.  

As can be seen in figure 11, 84% of the survey respondents confirmed the vision of several interviewees by 

endorsing that the active participation and facilitation of a hospital’s management is an enabling factor in 

the implementation process of telemedicine.   

 

 

Figure 11 The positive influence of active participation and facilitation of managers/board members during 
the implementation of telemedicine   

6.3.4 Environmental influences 
The different interviewees accentuated the influence sphere of environmental factors by emphasizing the 

importance of government support, favorable reimbursement regulations, clear legislation, and the 

construction of a strong business model. According to the interviewees, legal factors will represent the 

main potential barriers within this sphere of influence. 

Government Support 

Most interviewees mentioned that the government has the opportunity to fulfill an important facilitating 

role in the transition of the healthcare system to a more efficient and cost-effective one. If the government 
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creates facilitating conditions for the introduction of innovations in the (acute) healthcare system, this 

might enable and stimulate the successful implementation and standardization of telemedicine services. 

Several interviewees stated that the government should introduce clear regulations and laws regarding the 

deployment of telemedicine. Furthermore, it should be organized in a transparent and clear manner to 

facilitate and accelerate the introduction of the technique.  

According to several interviewees the government should change the current financing strategy in 

healthcare. In the current system, it is thought that free market forces may, amongst other factors, lead to 

cheaper healthcare. 11 out of 15 interviewees stated that free market forces in healthcare did not lead to 

lower healthcare expenses and even led to increased bureaucracy. Furthermore, false financial incentives 

are still present and these should be removed by changing the system. In this regard, it was mentioned that 

intra and inter-organizational cooperation should be enhanced in the healthcare system and telemedicine 

could play an important role in this process. Therefore, the government should actively stimulate 

innovations such as telemedicine, which may contribute to a better and more effective healthcare system. 

70% of the survey respondents indicated that government support plays an important role in the eventual 

successful implementation of a telemedicine service.  

Reimbursement Regulations 

All interviewees mentioned that insurers play a determining role in the eventual successful implementation 

of an innovation in healthcare. Therefore, insurers are in a powerful position as they create the criteria 

based on which they may decide to reimburse a telemedicine service or not. According to one interviewee, 

healthcare insurers expect a telemedicine service to lower healthcare expenses and reduce the number of 

patients visiting a hospital. This may be an unreasonable condition since hospitals are inclined to take 

measures when the number of patients decreases, which underlines the importance of a more coherent 

and accurate financing system.  

The most likely scenario is that healthcare insurers will reimburse the telemedicine service if developers 

are able to prove that the previously mentioned outcomes can be obtained. Another option is to include 

telemedicine in an existing DBC/DOT (Diagnosis Treatment Combination). Healthcare provision is being paid 

based on these DBCs, which includes the total process from diagnosis to eventual treatment. The 

healthcare organizations are invoicing for provided care (DBCs) to health insurance companies or the 

patient. By including telemedicine in an existing DBC/DOT, healthcare organizations could save money, 

which can be used to cope with eventual shortages.  
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The reason for the high failure-rate of telemedicine pilots is mainly caused by the lack of reimbursement, 

caused by the stringent reimbursement criteria. In this regard, an interviewee mentioned that insurers 

should not solely ground their decision whether to reimburse a telemedicine service or not on the cost-

effectiveness of a service but also on other characteristics, by saying:  

According to this interviewee there is recent example in the Dutch mental healthcare system, where 

budgets have actually shifted from secondary to primary healthcare, which enabled the introduction of 

innovations such as tele-mental healthcare.  

As can be seen in figure 12, when asked about the requirements a telemedicine service should meet in 

order to be reimbursable, 31% of the survey respondents thought that evidence should be provided stating 

that the telemedicine service does not cause a decrease in quality of care and increased costs when 

compared to the current system. Another 31% thought that the telemedicine service should be reimbursed 

based on its innovative character. 29% indicated that the telemedicine service should be reimbursed if 

evidence is provided stating that due to the telemedicine system, the cooperation in the acute care system 

increases and the acute care process is improved. Only a very small minority of 3% thought that 

telemedicine services should be adopted in a reimbursement program if developers deliver proof that 

quality of care increases and costs decrease.  

 

“Healthcare innovation is initially not necessarily cheaper than the present situation. Parties 
are needed that are willing to reimburse the new service based on the improved efficiency it 
offers” 
Professor by special appointment of Telemedicine 
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Figure 12 Requirements a telemedicine service should meet in order to be reimbursable 

Business model 

Knowing who is going to pay for your innovation, is the most important factor during the introduction of 

an innovation, according to a healthcare innovation manager. Furthermore, there should be a business 

model for all paying parties, since these financial incentives are determining the success of a telemedicine 

service. One respondent mentioned that according to Gassman et al (2013) healthcare organizations often 

fail to adapt their business models to the changing environment. This means they should create the right 

combination of programs, services and diverse funding streams in order to remain competitive. In this 

regard, it has been mentioned that creating a strong business model is an important success factor but it 

can also become a pitfall if an organization starts innovating and wants to create a definite business model 

at once.  

As can be seen in figure 13, 73% of the survey respondents indicated that the development of a strong 

business model is an important success factor in the implementation and standardizations of telemedicine.  
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Figure 13 importance of the upfront development of a strong business model 

Legislation 

Telemedicine NEN 8020 Norm or Standard: Responsibility, Liability, Privacy 

When a new telemedicine service is introduced, it should adhere to the Telemedicine NEN 8020 Norm. A 

project manager on healthcare ICT technology integration and co-author of the Telemedicine NEN Norm 

or Standard said that this standard has no values itself but refers to values in other sources. It claims a 

developer/vendor needs to recognize the risks and consequently take risk management measures, while 

being aware of residual risks. These residual risks are something healthcare organizations are usually trying 

to rule out at any cost.  According to this interviewee, a typical example is how healthcare organizations 

usually react when they realize health data cannot be stored on Dutch territory. Risk-awareness and 

management is very important, but trying to ban all possible risks is not an accurate strategy. By making 

beneficial agreements with partners, safe and encrypted data transfer can be realized, at lower prices than 

standard networks.  

According to the NEN norm, telemedicine is a series of healthcare processes, during which the following 2 

requirements should be met: 1 of the actors is a healthcare professional who acts in accordance with the 

BIG law or is coordinated by such an actor (delegation arrangement) , and the distance is bridged through 

telecommunication and information. The ultimate responsible actor is the healthcare professional itself. 

When the patient enters the ambulance and treatment is initiated under the supervision of a physician and 

the distance is bridged with telemedicine, the physician is responsible. This responsibility may be delegated 

to the qualified paramedic at the site, who will be responsible for his own actions. According to the co-

author on the NEN Norm, the only difference between the current acute care process and the process 

combined with telemedicine, is that technology is used to bridge the distance. Therefore, it is important to 
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map transfer moments in the acute care process in order to establish who is responsible and liable during 

the different phases of the process, from technology developer to patient.   

Privacy 

Several respondents mentioned that insecurities about liability and responsibility could give rise to an 

unsafe environment for paramedics and healthcare professionals. In this regard, in order to guarantee 

patient and staff privacy the purposes of the bi-directional audio and video contact should be made clear.  

One respondent described a privacy-related situation in which the regional ambulance service 

implemented a new service. This system is called ‘heartbeat now’ and this resuscitation system enables the 

ambulance services to alert 30 neighbors and other volunteers in the neighborhood if a patient collapses 

who can initiate resuscitation. Strictly speaking, this is illegal since the emergency call is a private call and 

therefore should not be forwarded. Yet, it is done since the advantages of this system are very clear to all 

parties. Until now, there has not been a patient resuscitated by volunteers who filed a complaint due to 

privacy infringement. This is not surprising, since the aim of the system is to provide first aid to the patient 

as fast as possible until the ambulance services arrive. According to this interviewee, ambulance based 

telemedicine can be placed in this context, since a patient in transport probably will not worry about his or 

her privacy if the aim of the system is to optimize the acute care process.   

A paramedic mentioned that paramedics are responsible during the patient transport, regardless of 

physician consultation during transport. Only when paramedics are acting outside the scope of their 

protocols during physician consultation, the physician becomes responsible via a medical delegation 

arrangement. Paramedics can also choose to act outside of the scope of their protocols individually, since 

protocols are not tailored to any situation. In this regard, paramedics made arrangements to fortify their 

position during liability and responsibility issues. Every consult and contact with physicians and other 

healthcare professionals must go via the control center in order to ensure recording of the call. According 

to this paramedic, telemedicine consultations should also be stored and saved for evaluation and reflection 

purposes. At some point, liability issues will arise due to complex casuistry and paramedics may have no 

leg to stand on if the data is not stored. 

Liability vendor/developer 

An application architect mentioned that the medical data/vitals shown to the teleconsultant in the hospital 

via the telemedicine system has to be verified. It is not possible to just display the received data in a graph 

since the graph itself has to be validated. This means that the transformation process from data to graph 
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should be verified (e.g. the scale) since mistakes with data presentation could lead to serious consequences. 

The party that displays the data is responsible, which would be the owner of the application in this case. 

This can be prevented by taking a snapshot (e.g. of an ECG) of 30 seconds and present the graph in a PDF, 

which is a verified process. If this PDF is presented in a webpage, the liability and responsibility risks are 

mitigated.  

In figure 14 the expectations of the survey respondents regarding potential legal barriers are displayed. The 

majority of the survey respondents indicated that privacy, liability, and responsibility are 3 legal factors that 

may become barriers to the implementation of telemedicine in the acute care system (81%, 79%, and 69% 

respectively). Furthermore, when asked to indicate who is responsible during teleconsultation the opinions 

amongst survey respondents were strongly divided. This might implicate that clarity on this subject is 

needed.  

Figure 14 Main legal barriers 

Funding Climate 

Cold healthcare funding climate 

According to several interviewees, the Dutch healthcare financing system is not well adapted to innovations 

such as ABTM. Due to these innovations, healthcare organizations may operate more efficient, invoice less 

hours and treatments, which means less income and moreover, an investment in the technology. From the 

organizational perspective, this is an undesirable development and consequently, organizations are often 

skeptical about telemedicine. This is rather peculiar, since implementing such a technique is aimed at 

increasing efficiency, improving quality of life by reducing comorbidity, and ultimately reducing duration of 
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hospitalization. Based on the contradictory nature of these outcomes and the financing system, several 

interviewees mentioned the need for an adapted and optimized system.  

Subsidies and Grants 

According to several interviewees, receiving subsidies and grants is convenient during the startup phase. 

However, it can also have a counterproductive effect due to the fact that the party that receives the support 

may postpone the search for other financial resources, needed after the subsidy provision is ended.  

A senior subsidy consultant in the field of eHealth and telemedicine mentioned that currently, ZonMW is 

the main subsidy and grant provider in the Dutch eHealth subsidy field. However, the budget for healthcare 

innovation on the national level is ever decreasing. Last year, the European subsidy program EVO was 

opened, from which several regional subsidy programs were developed. This program is introduced 

separately from the Horizon2020 program and is divided in 4 regions in the Netherlands. EHealth and 

telemedicine activities may fit in this program, which is aimed at the stimulation of innovative SME in the 

4 different regions. However, the division in 4 regions may become an obstacle since many healthcare 

projects are not regional and the parties involved are located throughout the country.  

On the European level, the Horizon2020 program is the main source of granted eHealth and telemedicine 

subsidies. Previously, subsidies on European level were mainly granted to Ph.D. students and to a much 

more limited extent to innovative SMEs. However, the Horizon2020 program claims to be more focused on 

knowledge valorization.  

Stranding Pilots 

An business expert in the field of telemedicine stated that providers of subsidies and grants should consider 

a projects’ chance for success and its beneficial outcomes before granting any financial support. In doing 

so, initiators receiving subsidies are actually rewarded for innovation. According to the subsidy consultant, 

the subsidy providers observed the low success rate after the pilot phase and consequently have 

implemented some reforms in the subsidy programs. For instance, providers focus more on the potential 

end user, financing models and reimbursement potential. Furthermore, they force applicants to formulate 

a clear upfront market entry strategy, in order to facilitate the eventual step to the market.  

Several interviewees mentioned that subsidies can be important for highly innovative projects in the 

startup phase. By the time the project has been translated to society or entered the market subsidies might 

become distractive. Therefore, subsidy policy should focus on future financial independence potential of 

projects.  In this regard, 58% of the survey respondents indicated that receiving subsidies and/or grants 

during the pilot phase increases the eventual chance for success of a new telemedicine service (figure 16). 
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Figure 15 Influence of receiving subsidies and grants during the pilot phase on the eventual success of a new 
telemedicine service 
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6.4 The influence of individual/behavioural factors on the intention of 
medical staff to use telemedicine 

In this section the results for the following research question are addressed: which of the 

determinants/barriers on the individual level are the best predictors of the acceptance of telemedicine by 

acute healthcare professionals or Is the intention of healthcare professionals to use telemedicine 

influenced by individual/behavioural factors, such as performance expectancy, effort expectancy, social 

influence, and a facilitating surrounding?  

 According to literature and the KOLs, social influence, facilitating surrounding, performance expectancy, 

and effort expectancy are the most important determinants of the acceptation of a new technology by 

healthcare professionals. Consequently, in this paper these factors are expected to be important predictors 

of the acceptance of telemedicine by healthcare professionals.  

Participants 
There were 75 participants in the sample, 7 of which were excluded due to incomplete responses (<50% 

filled out). It was not possible to diverge between 4 different stakeholder groups since group 3 contained 

2 respondents and group 4 only 1 respondent. As a result, only data for healthcare professionals and policy 

makers could be compared (N=64) 

Acceptance of telemedicine by healthcare professionals [dependent variable] 
To assess the acceptance of telemedicine by healthcare professionals, 3 items were measured on a 5-point-

Likert-scale from (1) completely disagree to (5) completely agree. These items were “I have the intention 

to use telemedicine”, “I think telemedicine deployment in acute care is necessary”, and “I support the 

introduction of telemedicine in the acute care system”. The scale had a good reliability, α = .805.  

Predictor variables 
To assess Effort Expectancy, it was asked whether participants expected it to be easy to adopt telemedicine 

in their daily practices. Performance Expectancy was measured by asking whether participants expected 

their performance to increase due to telemedicine adoption. Social Influence was measured by asking 

whether participants expected to start using telemedicine sooner if colleagues and superiors would actively 

promote and/or start using the technique. Facilitating surrounding was measured by asking whether 

participants expected that their organizations’ IT infrastructure and other facilities were sufficiently 

developed to facilitate telemedicine deployment. The predictor variables were all measured on a 5-point-

Likert-scale from (1) completely disagree to (5) completely agree. As a result of the questioning strategy, a 
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high score on all 4 items represents a positive expectation of these items. The scale had a good reliability, 

α = .93. 

To investigate whether Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating 

Surrounding predict the intention of healthcare professionals to use telemedicine, a multiple regression 

analysis was performed. A hierarchical approach is chosen because earlier qualitative research has already 

shown that Facilitating Surrounding, Performance Expectancy and Effort Expectancy play a more important 

role than Social Influence, of which ‘Facilitating Surrounding’ is the most important predictor. This predictor 

was entered first. In the next step the variable ‘Effort Expectancy’ and ‘Performance Expectancy’ were 

added. Finally, Social Influence was added. Table 7 displays the descriptive statistics and correlation of the 

4 predictors. Table 1 shows that PE and EE correlate significantly with Intention to use Telemedicine 

(ProTelemed).  They are also highly correlated with each other. 

 

Table 7 Descriptive of the predictor variables (N=42) 

Experimental condition Mean SD  ProTelemed FS EE PE SI 

ProTelemedicineaAcuteCare 2,73 1,392 1.000     

Facilitating Surrounding 1,77 1,063 .197 1.000    

Effort Expectancy 2,23 1,441 .659** -.050 1.000   

Performance expectancy 2,72 1,486 .639** -.142 .646** 1.000  

Social Influence 2,46 1,466 .254 -.284* .422* .593** 1.000 

Note.* = p < .05, ** = p < .001 

Table 8 displays the relevant statistics for the 3 regression models. The first model including facilitating 

surrounding is an improvement of the null model, however this model is not significant (R2 = .04, Fchange (1, 

37) = 1.49, p = .23). Facilitating surrounding is not a significant predictor for the attitude of healthcare 

professionals towards ambulance based telemedicine (b = .26, p = .23).The second model including 

facilitating surrounding, effort expectancy, and performance expectancy is an improvement of the first 

model (R2 = .59, Fchange (2, 35) = 23.25, p < .001).This is due to the significant contribution of facilitating 

surrounding (b = 0.36, p = .017), effort expectancy (b = 0.39, p = .008), and performance expectancy (b = 

0.39, p = .006) indicating that participants who report higher expectations of performance expectancy and 

facilitating surrounding, and lower effort expectancy also report a more positive attitude towards 
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ambulance based telemedicine. The standardized betas show that performance expectancy (β = .42) is a 

stronger predictor of the intention of healthcare professionals to adopt telemedicine than effort 

expectancy (β = .40) , and facilitating surrounding (β = .28). In the third model, social influence was added. 

Social influence did not have a significant influence on the model (R2 = .6, Fchange (1, 34) = 1.02, p = .32) 

Social influence did not significantly predict the attitude of healthcare professionals towards ambulance 

based telemedicine (b = -.13, p = .32). 

 
Table 8 The coefficients of the three regression models (i.e., facilitating surrounding; facilitating 
surrounding, effort expectancy, and performance expectancy; facilitating surrounding, effort expectancy, 
performance expectancy, and social influence) and their respective model parameters. 

Model B SE  β p R2 Fchange pchange 

Model 1 Facilitating 

surrounding 

.258 .211 .197 .229 .039 1.494 .229 

Model 2 Facilitating 

surrounding  

.362 .144 .247 .017 .587 23.247 < .001 

Effort Expectancy  .390 .138 .403 .008    

Performance 

Expectancy 

.391 .135 .418 .006    

Model 3 Facilitating 

surrounding 

.324 .149 .247 .036    

Effort Expectancy .401 .138 .415 .006 .599 1.019 .320 

Performance 

Expectancy  

.459 .150 .490 .004    

Social Influence -.134 .133 -.141 .320    

 

To validate this model, the normality of the outcome variable and the effects of residuals was investigated. 

The effect of outliers was not tested since these were already excluded from the data set. Furthermore, 

the assumptions of independent errors, multicollinearity and heteroscedasticity were tested. The residuals 

showed no signs of non-normality, as the Kolmogorov Smirnov test was not significant (D(42) = 0.099, p 

= .20) and the data showed no signs of kurtosis (z-score = 1.08) and skewness (z-score = 1.5). Casewise 



Ambulance based Telemedicine 2015  
 

73 
 

diagnostics shed that 2 cases were outside the boundary of -2 and +2 standard deviations and no cases 

were outside the -3 and +3 boundary. This is about 5% of our sample and therefore represents an 

acceptable amount of large residuals. To test whether certain cases had a strong influence on the model, 

Cook’s distances (maximum .3) and Mahalanobis distances (maximum distance 11.12) were analyzed. 

Values of both tests were no reason for concern. The Durbin-Watson statistics was 1.99 indicating 

independent errors. 23The correlation between the predictors was not high and the values of the 

multicollinearity statistics VIF and tolerance did not reach problematic values (VIF: 1.00-1.66; 

Tolerance: .60-1.00). Therefore, multicollinearity is not an issue in the data.  Visual inspection of the 

standardized residuals and predicted scores gave no indication of non-normality or heteroscedasticity. This 

is an indicator that this model may be generalizable to the population. 

6.5 Main barriers and potential differences between stakeholder groups 

Respondents were asked to answer a ranking question containing 12 listed barriers. These items were 

organized by the respondents in order of importance. Position 1 being the most important item and 

position 12 the least important item. Based on the differences between the 4 stakeholder groups and the 

subsequent different perspectives on telemedicine, it is expected that the mean ranking of 12 main barriers 

will be different for the 4 stakeholder groups. However, due to the low response in the technology 

vendor/developer group (N=2) and the scientific/business experts (N=1), the mean ranking per barrier was 

solely compared between the healthcare professionals and policy makers. Furthermore, based on literature 

and feedback of respondents who indicated that the list (12 items) was too long and therefore any ranking 

differences in the lower part of the list may not be consistent in reality, it can be expected that only the 

ranking of the main 6 items will be reliable (Schwarz et al., 1985).  

Weighted Ranking of Barriers 
As can be seen in figure 16, the 6 highest ranked barriers are the potentially low satisfaction with and 

acceptance of the technology by healthcare professionals,  the potentially low fit of the telemedicine 

system with the workflow/activities of acute healthcare professionals, legal and ethical risk related to the 

system, potential limitations in QoS resulting in inferior quality of data transmission, proving cost-

effectiveness of the system, and finally organizational non-readiness on the financial, human resources, 

and IT level. These barriers were given the highest average position (1=most important, 12= least 

important) in the list and therefore were perceived as the most important barriers towards successful 

telemedicine deployment.  
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Figure 16 Weighted average ranking of 12 main barriers by the 4 stakeholder groups. A lower score 
corresponds with a higher ranking of the barrier.   

Variation in stakeholder group perception 
To investigate whether the ranking of barriers was different for the 2 stakeholder groups, 12 independent 

samples T-Tests were performed, since policy makers and healthcare professionals represent two different 

groups of participants. The mean points distributed per barrier by the 2 stakeholder groups were compared. 

The assumption of normality was not met since Kolmogorov- Smirnov and Shapiro-Wilk tests were 

significant for all 12 items. Due to the non-normality of the data, bootstrapping was performed for all 12 

items. In addition, Levene’s Test for equality of variances was significant for item 11 and 12. Therefore, 

equal variances could not be assumed for these 2 items.       

When comparing means of ranking of the 12 main barriers, results have shown that the expected Task Fit 

and Quality of Service were significantly ranked higher by healthcare professionals when compared to 

policy makers. As can be seen in table 9, the means of the other factors did not vary significantly.  
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Table 9 Results t-tests ranking difference healthcare professionals, Policy makers (N=49) *Bold= n.s. 

Factors/Barriers Health care professionals Policy makers 

 M SD  M SD T-test*  

*Acceptance HP 2.60 2.39  3.86 3.78 t(31.10) = -1.35, p 

= .19, 95% CI (-3.16, 

0.64) 

*Costs effectiveness 5.07 3.71  4.19 3.234 t(49)= .87 p = .37, 95% 

CI (-.93, 2.84) 

*Legal 4.07 3.21  4.57 3.41 t(49)= -.54 p =.59 , 

95% CI (2.24, 6.18) 

*Task fit 2.23 1.61  3.67 2.56 t(49)=  p = .04 , 95% 

CI (-2.68, -.17) 

*Quality of Service 3.40 2.40  5.48 2.86 t(49)= -2.81 p = .01, 

95% CI (-3.57, -.52) 

*Size 7.53 2.64  6.90 3.63 t(49)= .72  p = .48, 

95% CI (-1.25, 2.50) 

*Organizational readiness 6.27 2.20  6.29 2.57 t(49)= -.03 p = .98, 

95% CI (-1.41, 1.37) 

*Management support 6.80 2.14  6.71 2.15 t(49)= .14  p = .90, 

95% CI (-1.06, 1.27) 

*Government support 8.80 1.71  9.05 2.48 t(49)= -.42 p = .68, 

95% CI (-1.41, 1.02) 

*Reimbursement 

regulations 

8.67 2.35  8.14 2.85 t(49)= .72 p = .48, 95% 

CI (-1.09, 1.97) 
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*Business model 9.73 2.46  8.33 3.80 t(49)= 1.48 p = .15, 

95% CI (-.42, 3.5) 

*Funding climate 10.83 1.70  8.81 4.41 t(49)= 2.00 p = .07, 

95% CI (.10, 4.00) 

*= observed non-

normality, bootstrap 

      

 

 
 

  



Ambulance based Telemedicine 2015  
 

77 
 

7 Discussion and Conclusion 

There is a clear need for innovation in the acute care system as a result of the ever-increasing pressure on 

the emergency medical services (EMS), partially due to the ageing population (Lowthian et al., 2011; Munjal 

et al 2011; Pittet et al., 2014). This causes an increased pressure on ambulance services due to a growing 

request for transport of patients with more complex medical conditions. In addition, the growing 

percentage of non-reimbursable ambulance rides further complicates the matter (Kommer et al., 2015).  

The implementation of telemedicine in the EMS is expected to contribute to an optimized acute care 

system due to several promising outcomes (Yperzeele et al., 2014; Bergrath et al., 2013). However, 

ambulance based telemedicine (ABTM) has not been adopted on a large scale in the (international) acute 

care systems. Furthermore, many initiatives have been shown to remain in the pilot phase and do not 

succeed in scaling up to robust, standardized services (Broens et al., 2007). There is little knowledge on the 

underlying barriers and their impact is on adoption of telemedicine in the acute care system in the 

Netherlands. Therefore, this research aimed to quantify the barriers to ABTM adoption in the acute care 

system, measure their importance from a multi-stakeholder point of view, and identify solutions to 

overcome these barriers.  

7.1 Trends and Opportunities 
The present study shows that the main value of ambulance based telemedicine for the acute care system 

lies in the opportunity to add supplementary expertise by the advice of the physician/teleconsultant, to 

optimize the cooperation within the acute care system, and to optimize patient transfer moments from 

ambulance services/paramedics to the ER department. 

7.2 Main Barriers per stakeholder group 
Furthermore, according to this study, the main barriers are the potentially low satisfaction with and 

acceptance of the technology by healthcare professionals, the potentially poor fit of the telemedicine 

system with the workflow/activities of acute healthcare professionals, legal and ethical risk related to the 

system, potential limitations in QoS resulting in inferior quality of data transmission, proving cost-

effectiveness of the system, and finally organizational non-readiness on the financial, human resources, 

and IT level. These identified main barriers or determinants are in accordance with international literature 

(Broens et al., 2007). 

It was tested whether there was a difference between stakeholder groups in the ranking of importance of 

the main 12 identified barriers. The results have shown that there was a significant difference in the ranking 
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of the expected Task Fit (p= .04) and Quality of Service (p= .01), since these barriers were ranked higher by 

healthcare professionals when compared to policy makers. This may indicate that the perception of 

healthcare professionals regarding the the potentially poor fit of the telemedicine system with the 

workflow/activities of acute healthcare professionals and the potential limitations in QoS resulting in 

inferior quality of data transmission, should be addressed comprehensively during the formulation of the 

implementation strategy. 

In this study, the listing of “lack of evidence for cost-effectiveness” as a barrier is caused by the expectations 

of the different stakeholders and the expected attitude of healthcare insurers towards the reimbursement 

criteria for the technique. While ambulance based telemedicine can lead to better and faster patient care, 

closer to the patient on the long term, it may be hard to prove that the telemedicine service reduces 

healthcare expenses on the short term. This may be further complicated by the substantial upfront 

investment in the technology. However, this could be an opportunity for healthcare insurers to change 

their current approach and strategically fund the telemedicine service and guide vendors and developers 

to deliver a higher impact on healthcare expenses.  

The listing of the “potentially low satisfaction with and acceptance of the technology by healthcare 

professionals” and the “potentially poor task fit” as important barriers may be caused by the unfamiliarity 

of healthcare professionals with the application of telemedicine in the acute care system. Furthermore, 

policymakers are aware of the determining role healthcare professionals play in the eventual successful 

implementation of the telemedicine system. In this regard, it is important to include healthcare 

professionals during the pilot phase in order to tailor the system to their activities and thereby optimizing 

the task fit, and the acceptance of and satisfaction with the system.   

This study has shown that “legal and ethical risk related to the system” is perceived as an important barrier 

to the successful implementation of the telemedicine system. Since the application of telemedicine in the 

EMS is a rather new field, potential effects on legal factors such as liability and responsibility are not entirely 

clear. Therefore, clarification is needed regarding the position of acute healthcare providers under the 

present legislation. 

Finally, “Organizational non-readiness” is perceived as an important barrier on the organizational level and 

a predictor for the eventual successful implementation of ABTM. The 24/7 staff availability, mutual 

knowledge of protocols, shrinking innovation budgets, and lack of interoperability were readiness 

indicators that were mentioned often by the interviewees and ranked as potential barriers by survey 
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respondents. It is therefore recommended to assess the level of readiness of the participating organizations 

regarding these factors during the pilot phase.     

7.3 Predictors for Attitude of Healthcare Professionals towards ABTM 

According to the international literature the acceptance of the (ambulance based) telemedicine system by 

healthcare professionals is influenced by the performance expectancy (PE), effort expectancy (EE), social 

influence (SE), and a facilitating surrounding (FS).  In this regard, it was investigated which of these factors 

predict the attitude of healthcare professionals towards the use of telemedicine. 4 different concepts were 

measured. The first regression analysis showed that effort expectancy, performance expectancy and 

facilitating surrounding are strong predictors of the attitude of healthcare professionals towards the use of 

telemedicine and their intention to use the technique. All three predictors differed significantly from zero 

and thus contributed to the model. Positive expectations regarding the facilitating surrounding in an 

organization,  an expected increase in performance and low expectations of the effort needed to apply 

telemedicine, goes along with a more positive attitude towards the use of telemedicine. Performance 

expectancy and effort expectancy are stronger predictors than facilitating surrounding. These findings 

suggests that performance expectancy and effort expectancy are two of the most important determinants 

of the attitude of healthcare professionals towards the use of telemedicine. Consequently the hypothesis 

that facilitating surrounding, effort expectancy, and performance expectancy are predictors of healthcare 

professionals’ attitude towards the use of telemedicine was confirmed (p=.032). It is therefore strongly 

recommended to include healthcare professionals in the requirements analysis and the design process in 

order to fit telemedicine into their daily work practices and facilitate them in the use of the telemedicine 

system.   

The third analysis showed no difference in the attitude of healthcare professionals towards the use of 

telemedicine as a result of social influence of colleagues and superiors. This finding is not surprising, since 

social influence was not ranked as a strong predictor in literature and by interviewees. Consequently, the 

hypothesis that social influence does influence the attitude of healthcare professionals towards the use of 

telemedicine is rejected. However, it was mentioned repeatedly during the interviews that the obvious 

mentor-apprentice system in healthcare can be used to stimulate “apprentices” to use the technology 

through their (prominent) mentors.  
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7.4 Strengths and Limitations 

This study provides new findings that contribute to the knowledge of ABTM adoption in the Netherlands. 

In addition, the multi-stakeholder point of view gives thorough insight into the perceptions of the different 

stakeholders of the telemedicine system and the importance of the barriers. Further, the inclusion of 

developers and policy-makers as stakeholders, creates a unique vision on telemedicine adoption in the 

acute care system.  

A limiting factor for this study is the non-inclusion of patients. This is caused by the fact that inclusion of 

patients in a study concerning emergency care is complicated due to the broad and unpredictable patient 

population of the EMS. It is therefore recommended to evaluate and collect patient perspectives after the 

ABTM equipped ambulance transport of the patient during the pilot phase.        

Another limiting factor is the amount of participants per stakeholder group. The skewed response was 

corrected for, but this still makes it difficult to represent all stakeholders in the Dutch acute care system. 

Furthermore, an additional survey should measure whether the intention of healthcare organizations (e.g. 

Ambulance services, hospitals) to use ambulance based telemedicine is influenced by technological, 

organizational, and environmental factors, and the intention of individual healthcare professionals to use 

telemedicine.  

7.5 Reflection on conceptual model 

During the course of this study, it became apparent that the chosen model and concepts integrated in this 

model actually closely corresponded with reality and therefore the model was an accurate instrument for 

this research setting. Yet, certain concepts appeared to be less relevant for this study and therefore may 

be excluded. For instance, the “size of the organization” was not perceived as a barrier by the interviewees 

and survey respondents did not think of it as an important barrier. Furthermore, “social influence” did not 

significantly predict healthcare professionals’ attitude towards telemedicine. In addition, it was not always 

clear when barriers  

Since it was not tested whether technological, organizational, and environmental barriers and the attitude 

of healthcare professionals towards telemedicine predict the healthcare organizations’ intention to adopt 

telemedicine, it can be confirmed nor denied whether these spheres are significantly influencing this 

intention.  
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7.7 Conclusion 

The results of this research reveal the main barriers to the adoption of ABTM in the acute care system in 

The Netherlands, their order of importance, what their underlying causes are and which breakthrough 

opportunities exist. Furthermore, the results provide practical knowledge for (Emergency) healthcare 

professionals, policy makers, ambulance services, and developers/vendors where to change policy and 

improve or adapt services. Finally, this research has shown that the key to a successful telemedicine service 

is to view it as an integral part of healthcare services and not as a stand-alone project. This is vital to the 

process of enhancing cooperation between acute healthcare providers and healthcare organizations 

through the potential emergence of “Big Medicine”, enabling the large-scale exchange of medical data and 

research results. 
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8 Recommendations 

In this chapter, the potential solutions mentioned by interviewees and survey respondents to the main 

barriers are presented in paragraph 8.1. Furthermore, recommendations are provided on how to improve 

the implementation strategy. Finally, the main barriers, potential solutions, and recommendations 

regarding the implementation strategy are integrated into an upscaling strategy scheme in paragraph 8.3 

(figure 19).  

8.1 Proposed Solutions 

1 Healthcare Professional satisfaction with and acceptance of the system 
The results of this study endorsed the findings from literature regarding the importance of healthcare 

professionals’ acceptance of and satisfaction with telemedicine services. Believes and perceptions of 

healthcare professionals regarding the effort needed to implement the service, the potential increase or 

decrease in performance due to the service, and the extent to which an organization can and will facilitate 

the implementation have been shown to determine healthcare professionals’ attitude towards the 

telemedicine service and their willingness to adopt the technique.   

Solution 

These findings may be a source for certain strategic solutions, since the “effort expectancy”, “performance 

expectancy” and expectations regarding a “facilitating surrounding” can be adjusted. Consequently, it is an 

important success factor to include the relevant healthcare professionals in the acute care system during 

an early stage, in order to create a basis of trust and mutual believe in the advantages of improved 

cooperation. In addition, it is particularly important to handle complaints in a quick and efficient manner 

during the implementation phase in order to maintain the effort acceptance of healthcare professionals. 

Furthermore, it is important to develop clear protocols and agreements regarding how and when to use 

telemedicine, especially during the implementation phase in order to lower.  

Results from this study have shown that healthcare professionals can be triggered in three areas: 

Their intrinsic engagement with the patient, financially, and professionally. If an innovation leads to a clear 

benefit or disadvantage for the patient, a personal financial disadvantage or advantage or a 

professional/performance disadvantage or advantage, a healthcare professional is usually triggered to take 

action. Therefore it is important to create conditions that trigger healthcare professionals by proving 

increased quality of care, implementing financial incentives, and show increased performance due to 

optimized efficiency of transfer moments and collaboration between acute care providers.  
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The latter may be realized by making use of the mentor-apprentice model of relationships between 

physicians in healthcare organizations. It is an important success factor to find and include certain 

prominent acute care physicians who are willing to use and promote telemedicine in their organization. 

2 Task Fit 

A potential poor task fit was also mentioned as an important barrier by healthcare professionals, since 

integrating the telemedicine service into their workflow may become difficult due to several factors. The 

need for a 24/7 schedule and the constant availability of the appropriate teleconsultant was often 

mentioned in relation to the task fit. When appropriate staff shortages exist, many of the responsibilities 

of teleconsultants fall upon a limited number of physicians. These teleconsultants may find that they are 

subject to a high level of on-call availability and scheduling challenges, particularly in cases of rapid 

telemedicine adoption from spoke sites. These circumstances may reduce provider participation and may 

temper their enthusiasm about the service. In addition, resistance from acute care providers to 

telemedicine technologies might occur due to a lack of training and the fact that using telemedicine may 

be inconvenient for the medical provider (i.e., if the telemedicine equipment requires that they use it in a 

designated room that takes them outside of their standard work path). 

Solution 
Participants in this study mentioned that an optimized task fit could be realized when the need for and the 

benefit of the telemedicine technology is made utterly clear. For instance, when the need and benefit is 

obvious, healthcare organizations may be more willing to invest in eventual extra staff in order to realize 

24/7 availability of the service. In this regard, patient and patient organizations’ awareness of the existence 

of telemedicine and improved clinical outcomes as a result of telemedicine deployment, could encourage 

their demand for telemedicine services. A growing aging, chronically ill population potentially open to 

telemedicine, coupled with a shortage of health care providers, may become some of the leading drivers 

of telemedicine adoption. When acute care providers recognize that their patients are satisfied with 

telemedicine services, it may diminish providers’ resistance to telemedicine. Furthermore, when focusing 

on the opportunity to optimize transfer moments and other common goals and advantages, acute care 

professionals may be more willing to adopt the technique and accept certain issues during the 

implementation phase. Sharing of knowledge between the implementing stakeholder and the end-user 

regarding the task-fit of the ambulance based telemedicine technology is a key success factor. 
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3 Limitations in QoS 
When the telemedicine service delivery is considered to be uncertain, with respect to its reliability and 

quality, this may lead to hesitation in acceptance of such services. In this regard, user friendliness is one of 

the most important characteristics of technological quality, especially since it is used in the field of EMS 

where time is an important element.   

Solutions 
Which quality level of video/audio and medical data transmission from and to a mobile vehicle can be 

achieved throughout the Netherlands is not determined yet. However, quality indicators such as user 

friendliness can already be evaluated and assessed during the pilot phase. Consequently, it is an important 

success factor to include acute care providers and patient perspectives on the telemedicine service before 

and during the pilot phase in order to adapt the system to their workflow and optimize the user-friendliness.  

4 Proving cost-effectiveness of the system and reimbursement 
Demonstrating that telemedicine can be financially sustainable may be the most difficult factor due to 

challenging reimbursement regulations, the challenges of gathering proper metrics, calculating the 

associated costs, and collecting revenue data. One of the major business challenges for telemedicine 

service developers/vendors is to integrate it into the existing payment models, since these models often 

include traditional fee for service, capitated/negotiated rates, and over-the-counter self-pay. Furthermore, 

if the telemedicine service has been proven to be cost-effective, this may not always be beneficial for all 

stakeholders. For instance, more efficient acute care processes might induce lower revenues in another 

part of the healthcare sector and consequently, diverging interests might arise.  

Solution 

(Ambulance Based) Telemedicine is still considered a strategic gray area for most hospitals and institutions 

due to the lack of clear business models and prove of cost-effectiveness. However, sustainable business 

models have been shown to evolve through sharing of practice and research results. Cooperating with 

(inter)national research groups and sharing of information and knowledge might increase the quality of 

business models. Facilitating the sharing of guidelines and lessons learned among telemedicine (pilot) 

programs to create sustainability and a strategic perspective, might be an important task for the 

government. Furthermore, the payment mechanisms must get past the restrictive practices that are 

currently in place.  In this regard, the government should see the separate stakeholders in the acute care 

chain as a system and reallocate scarce resources over the system.  
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5 Legislation 
The laws and regulations surrounding telemedicine services can sometimes be inconsistent, vague, and 

consequently may increase liability concerns. In addition, quality standards and protocols often lack 

uniformity, which makes it difficult to develop a framework within which healthcare organizations may 

operate. This study has shown that medical malpractice and liability issues continue to be areas where the 

law is unclear to acute care providers and policy makers in terms of telemedicine practices. This leaves 

healthcare organizations, physicians and paramedics open to unknown legal obligations and responsibilities.  

Solutions 
Competent and specialized legal advice should be requested regarding the laws and regulations 

surrounding ABTM. Furthermore, in case of unclear legislation and regulations, pressure should be exerted 

on the legislator to clarify any obscurities. In order to collect the main legal obscurities, it is important to 

map the transfer moments in the acute care process in order to establish who is responsible and liable 

during the different phases of the process, from technology developer to patient. Furthermore, in order to 

guarantee patient and staff privacy, the purposes of the bi-directional audio and video contact should be 

made utterly clear.  

6 Organizational non-readiness  
In order to implement ABTM as a service, a strategic vision and a supportive organizational context are 

required. An organization needs to be ‘ready’ on the financial, human resources, and technical level. If 

acute care providers are uncertain about their organization’s level of readiness, they are less likely to adopt 

telemedicine. Lack of technical expertise and interoperability of systems, scarce financial and human 

resources, leading to insufficient support for providers, may cause a failed attempt to implement a 

telemedicine service.  

Solutions 
In order to overcome this barrier, a supportive organizational surrounding is extremely important. This 

organizational “ready “surrounding includes: the existence of an integrated architecture and infrastructure, 

effective program management, thorough needs analysis and detailing applications to match the identified 

needs, suitable technology, technical, and operational support available at both ambulance and the ER site,  

and adequate training and orientation of providers in the effective use of ambulance based telemedicine.   

The organizational threshold (e.g. for hospitals, ambulance services) to invest in the telemedicine technique 

may decrease when insurance companies are willing to reimburse ambulance based telemedicine.   
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Lack of interoperability, which is the case in many healthcare organizations, is not an invincible obstacle 

since the telemedicine service can also initially be deployed separately from the hospital’s IT system. 

However, the key to a successful telemedicine service is to view it as an integral part of healthcare services 

and not as a stand-alone project. It must move from an experimental and separate service to an integrated 

and equivalent to other healthcare services within health care organizations. The integration of medical 

information systems such as telemedicine and electronic health records between and within health 

organizations provides the framework for sustainable healthcare in the future. This is necessary and vital 

to the process of enhancing cooperation between healthcare organizations and the potential emergence 

of “Big Medicine”, enabling the large-scale exchange of medical data and research results. The future 

healthcare system and the role of telemedicine therein is displayed in figure 17.  

 

Figure 17 Building blocks future healthcare system as described by several respondents). The GP fulfills an 
“account manager” role and guides the patient through the process from diagnosis to revalidation. An 
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underlying IT platform enables the exchange and analysis of medical data between all healthcare providing 
organizations. There are less hospitals and less ERs since healthcare is concentrated in specialized hospitals. 
Patients are mainly diagnosed at diagnostic centers, reducing expenses for expensive medical equipment. 
After treatment, patients are transported to and recovering at healthcare hotels. Telemedicine enables 
cooperation and consultation throughout the healthcare system. 

8.2 Upscaling Strategy Scheme 

The solutions described in paragraph 8.1 are integrated in a schematic representation of a potential 

upscaling strategy in figure 18. By including the right stakeholders, removing the main barriers, making use 

of drivers, exerting pressure on the right stakeholder at the right time, a telemedicine service might be 

implemented successfully, regardless of the complexity of the process. In this model, the role of the 

government is not included, while their role is essential in the field of adapting laws, regulations, and 

healthcare financing mechanisms. However, the role of the government is implicitly present, due to the 

pressure that may be exerted on the government by healthcare insurance companies and healthcare 

organizations to take measures in order to facilitate the diffusion and upscaling of ambulance based 

telemedicine services. Other typical governmental responsibilities are:  facilitating  the sharing of guidelines 

and lessons learned among telemedicine (pilot) programs to create sustainability and a strategic 

perspective, changing the payment mechanisms by regarding the stakeholders in the acute care chain as a 

system and reallocating scarce resources over the system. 
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Figure 18 Schematic upscaling strategy. Several actions are needed by including the right stakeholders, offering 
solutions to barriers, emphasizing drivers, and putting pressure on the right stakeholders at the right time. 
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 Appendix 1 

Table 10 List of Interview Respondents 

Respondent 
Number 

Stakeholder 
group 

Function  Organization Type  

RS1 1  Director NAZL   Netwerk Acute Zorg 
Limburg Maastricht 

On-site 

RS2 2 Manager Corporate 
Facilities 

 RAV Noord Limburg 
Sittard 
 

On-site 

RS3 1 ER Physician (SEH)  Sint Jans 
Gasthuis/Hospital Weert 

On-site 

RS4 4 Endowed professor 
Telemedicine 
Founder/Director 

 UVA 
KSYOS Telemedicine 

Telephonic 

RS5 2 RAV Policy maker  RAV Noord Limburg 
Sittard 

Telephonic 

RS6 1 ER Physician   Van Weel Bethesda 
Hospital Zuid Holland 
Dirksland 

On-site 

RS7 3 Consultant/Application 
architect  

 Hewlett Packard 
Amstelveen 

On-site 

RS8 4 Manager Healthcare 
Innovation  

 Health Valley Nijmegen On-site 

RS9 1 EMS Care Co-coordinator 
/EMS nurse 

 AzM Maastricht On-site 

RS10 1 Medical Director EMS 
Limburg/Intensivist  

 GGD Zuid Limburg 
MUMC Maastricht 

Telephonic 

RS11 2 Director   GGD/RAV Zuid Limburg 
Geleen 

On-site 

RS12 4 Senior Consultant Life 
Science & 
Healthcare/eHealth and 
telemedicine  

 PNO Consultants 
Schiphol 

On-site 

RS13 4 Consultant/Project 
manager Healthcare ICT 
technology integration 

 VanMorgen Eindhoven On-site 

RS14 2 Supervisory Board  Bravis hospital 
Roosendaal 

On-site 
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RS15 1 Paramedic/Rapid 
Responder   

 RAV LN Roermond On-site 
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Appendix 2 

Interview Design 
Introductie 

Beste meneer/mevrouw..... 

Ten eerste hartelijk dank dat u mee wilt werken aan dit interview voor mijn afstudeeronderzoek met 

betrekking tot telemedicine. 

Zoals u weet zijn er op dit moment veel nieuwe ontwikkelingen gaande op het gebied van 

E-health en telemedicine in de zorg. Er is echter voornamelijk gekeken naar de toepassing van 

telemedicine bij chronisch zieken en bejaarden (denk aan COPD, hartpatiënten, diabetes etc.) en in 

mindere mate naar telemedicine binnen de spoedeisende hulp en dan met name de pre-hospitale 

setting.  

In mijn onderzoek houd ik mij specifiek bezig met ambulance-based telemedicine. 

Middels dit interview wil ik graag uw mening horen over telemedicine. Het gesprek zal worden 

opgenomen.. Alles wat u zegt blijft echter vertrouwelijk, dus u kunt vrijuit spreken.  

Na het onderzoek zal de band met dit gesprek gewist worden.  

 
 
In dit interview zal ik ingaan op de volgende 5 deelonderwerpen: 
 

- Het begrip mobiele (ambulance based) telemedicine en uw visie op de ontwikkelingen in 

Nederland  

- Uw eigen ervaring met telemedicine toepassingen 

- Factoren die volgens u van invloed kunnen zijn op acceptatie en toepassing telemedicine in de 

spoedeisende zorg:  

o Individuele invloeden 

o Technologische invloeden 

o Organizationele invloeden 

o Omgevingsfactoren 

o Mogelijk barrières die nog niet genoemd zijn? 

- De oorzaken van en de relaties tussen de verschillende barrières? 

- Potentiële oplossingen/ ‘breakthrough opportunities’ om de huidige barrières te doorbreken 

Achtergrond 

Geslacht: m/v 
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Beroep en dienstverband: 

1. Bent u bekend met de ambulance-based telemedicine techniek? 

(Zo niet, korte toelichting mbv onderstaande figuur.)  

2. In hoeverre bent u op de hoogte van de mogelijkheden van telemedicine binnen de EMS? 

 

 

 

Hoofdvragen 

 

A) Individuele invloeden 

3. Hebt u al ervaring met telemedicine en zo ja, hoe was deze ervaring? 

4. Hoe staat u tegenover de innovaties die zorg op afstand als doel hebben? 

5. Welke aspecten (bijv: Performance Expectancy, Effort Expectancy, Social Influence, Facilitating 

Surrounding) zijn volgens u bepalend voor de toepassing van nieuwe technieken/telemedicine bij 

medische staff (SEH specialisten, verpleegkundigen) 

6. Welke aspecten zijn van invloed op de acceptatie van telemedicine bij medische staff (specialisten, 

verpleegkundigen)? 

7. Denkt u dat bepaalde individuele kenmerken (zoals opleidingsniveau, leeftijd, visie op medisch 

beroep, ambitieniveau, rationaliteit) invloed hebben op de acceptatie van telemedicine?  
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      Zorgprofessionals 

8. Welke veranderingen kan telemedicine volgens u teweegbrengen in uw takenpakket? 

9. In welke mate denkt u dat het gebruik van telemedicine uw prestatie als zorgprofessional kan 

verbeteren? 

 

B) Technische invloeden 

10. Verwacht u dat ABTM kan bijdragen aan verbeterde kwaliteit, efficiency en patiëntveiligheid van 

emergency medical services? 

11. Verwacht u dat deze parameters een belangrijke rol spelen bij het toepassen van telemedicine? 

12. Denkt u dat de toepassing van AMBT kan leiden tot correcte prehospitale triage?  

13. In hoeverre denkt u telemedicine toe te kunnen passen binnen de SEH?  

14. Welke rol speelt de verwachte kosteneffectiviteit bij de uiteindelijke inzet van telemedicine volgens 

u? 

 

Technische Experts (HP, Vodafone) 

15. Welke technische beperkingen van ABTM zouden implementatie kunnen bemoeilijken? 

16. Welke rol speelt gebruiksvriendelijkheid volgens u bij de toepassing van het telemedicine systeem?  

17. Welke mogelijke technologische risico’s voorziet u bij de toepassing van ABTM? (Cyber Security, 

Medische Data) 

 

C) Organisatorische invloeden 

19 Kan telemedicine volgens u een mogelijke oplossing zijn voor de toenemende drukte op de 

spoedeisende hulp? 

20 In hoeverre acht u telemedicine nodig in de prehospitale zorg (binnen uw organisatie)? 

21 In welke mate verwacht u dat de grootte van uw organisatie invloed heeft op de implementatie van 

innovaties zoals telemedicine technieken?  

 

Zorgprofessionals 
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22. In hoeverre verwacht u dat het management van uw organisatie open zou staan voor de invoering van 

ambulance based telemedicine 

 

D) Omgevings-gerelateerde invloeden 

23. Welke juridische en ethische aspecten kunnen volgens u een rol gaan spelen tijdens de 

implementatie van ABTM? 

24. Hoe zou volgens u de ideale financiële verdeling eruit zien bij de aanschaf/exploitatie van een 

Telemedicine systeem? (ziekenhuis, zorgverzekering, leverancier, RAVs, gemeente, provincies)  

25. Hoe belangrijk is de rol van de zorgverzekeraar in de uiteindelijke slagingskans van een innovatie zoals 

telemedicine? 

      Zorgverzekeraars/Innovatie experts 

26. Hoe komt de besluitvorming tot het al dan niet vergoeden van telemedicine/e-health 

consulten/systemen tot stand? 

27. Wat is voor zorgverzekeraars bepalend in de besluitvorming over het opnemen in de polis van een 

bepaalde medische handeling/techniek? 

28. Hoe kan volgens u de kans vergroot worden dat zorgverzekeraars de telemedicine service gaan 

vergoeden? 

 

      Medisch Jurist/Innovatie expert 

29. Welke medico-legale barrières spelen een rol bij telemedicine/e-health technieken? 

30. Tijdens de toepassing van ABTM wordt informed-consent achteraf gegeven door de patiënt: is dat 

binnen de huidige wet- en regelgeving mogelijk? 

 

E) Nieuwe factoren 

31. Kan u op basis van ons gesprek aangeven wat volgens u de belangrijkste barrières zullen vormen 

tijdens de implementatiefase? 

32. Verwacht u, naast de besproken barrières nog nieuwe factoren die een rol spelen tijdens de 

implementatie? 

33. Hoe kunnen de zwaarst wegende barrières volgens u mogelijk omzeild worden? 



Ambulance based Telemedicine 2015  
 

99 
 

34. Heeft u verder nog aanbevelingen voor de implementatie van telemedicine?  

 

Afsluiting 

 

Email adres (vragen voor later kunnen versturen van uiteindelijke resultaten): 

Dan wil ik u bij deze hartelijk bedanken voor het meewerken aan mijn onderzoek en op termijn zal ik 

u op de hoogte brengen van de uiteindelijke resultaten van mijn onderzoek. 

Wilt u ook deelnemen aan mijn questionnaire? (en: uw organisatie (ziekenhuisbestuurders, SEH 

verpleegkundigen/verpleegkundig specialisten, SEH artsen/traumatologen, RAVs, medisch-juridisch 

experts, zorgverzekeraars, kennis valorisatie experts) 
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Appendix 3  

Table 11 Operationalized concepts  

  
Delineated Concepts 

 
Outcome 

 
Outcome 

 
Outcome 

Individual/Behavioural 
Influences 

1.1 Performance 
Expectancy 

Medical staff 
intention to 
use 
technology 

Organizati
on's 
intention 
to use 
technology 

Actual usage and 
standardisation of 
Ambulance Based 
Telemedicine 

 1.2 Effort Expectancy 

 1.3 Social Influence 

 1.4 Facilitating 
Surrounding 

Technological 
Influences 
 

2.1 Technology Cost-
Benefit 
2.2 Technology Risk 

  
  

 2.3 Technology Task-Fit 

 2.4 Technological Quality 

Organizational 
Influences 

3.1 Size 

 3.2 Readiness of 
Organization 

 3.3 (Top) Management 
Support 

Environmental 
Influences 

4.1 Government Support 

 4.2 Reimbursement 
Regulations 

 4.3 Business Model 

 4.4 Legislation 
 4.5 Funding 

 
Table 12 Concept Definitions 

 
Delineated Concepts 

 
Measurable Definition 

1.1 Performance Expectancy The degree to which the healthcare provider perceives that he/ she will 
achieve progresses in work performance when using telemedicine 

1.2 Effort Expectancy The degree of ease associated with the use of the (telemedicine) system 

1.3 Social Influence The degree of encouragement from other people that influence a 
healthcare provider to adopt telemedicine 

1.4 Facilitating Surrounding the degree to which the healthcare provider believes that physical 
facilities and technical infrastructure in the Organization are well 
provided to support the provider’s technology usage 

2.1 Technology Cost-Benefit Cost-effectiveness analysis (CEA) is a more inclusive economic 
evaluation method in that it considers both costs and outcomes of a 
program. Specifically, it compares the economic costs of a program with 
a nonmonetary outcome 
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2.2 Technology Risk The risks associated with the investment in the technology 

2.3 Technology Task-Fit The degree of match between telemedicine technology and tasks that 
need to be performed in emergency medical services provision 

2.4 Technological Quality of Service (Preferential, Intrinsic, and perceived) quality of service is the overall 
performance of a telephony or computer network, particularly the 
performance seen by the users of the network. 

3.1 Size of Organization Organization’s size has been frequently recognized as a precursor to 
technology acceptance 

3.2 Readiness of Organization An Organization’s state of readiness can be depicted by the financial, 
technical and human resources of the Organization. 

3.3 (Top) Management Support The participation of the management board in telemedicine projects has 
led to an improved decision making process for technology acquisition 
and implementation in the Organization 

   

4.1 Government Support Government support emphasizes that the government can encourage or 
lead telemedicine adoption by developing business, healthcare, and tax 
laws and regulations that are beneficial to the care institutions. 

4.2 Reimbursement Regulations It is very important that providers and other stakeholders carefully 
review current reimbursement policies in their location before delivering 
services that may be restricted or excluded by insurance programs 

4.3 Business Model help to determine an implementation strategy by involving all important 
stakeholders in a value-driven dialogue on what the telemedicine 
technology should accomplish 

4.4 Legal  

4.5 Funding Climate  

  
Table 13 Codes Delineated Core Concepts  

 
Delineated Concepts 

 
Measurable Definition 

 
Code 

1.1 Performance Expectancy The degree to which the healthcare 
provider perceives that he/ she will 
achieve progresses in work 
performance when using 
telemedicine 

1.1 

1.2 Effort Expectancy The degree of ease associated with 
the use of the (telemedicine) system 

1.2 

1.3 Social Influence The degree of encouragement from 
other people that influence a 
healthcare provider to adopt 
telemedicine 

1.3 

1.4 Facilitating Surrounding the degree to which the healthcare 
provider believes that physical 
facilities and technical infrastructure 
in the Organization are well 
provided to support the provider’s 
technology usage 

1.4 

2.1 Technology Cost-Benefit Cost-effectiveness analysis (CEA) is a 
more inclusive economic evaluation 

2.1 
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method in that it considers both 
costs and outcomes of a program. 
Specifically, it compares the 
economic costs of a program with a 
nonmonetary outcome 

2.2 Technology Risk The risks associated with the 
investment in the technology 

2.2 

2.3 Technology Task-Fit The degree of match between 
telemedicine technology and tasks 
that need to be performed in 
emergency medical services 
provision 

2.3 

2.4 Technological Quality (Preferential, Intrinsic, and 
perceived) quality of service is the 
overall performance of a telephony 
or computer network, particularly 
the performance seen by the users 
of the network. 

2.4 

3.1 Size of Organization Organization’s size has been 
frequently recognized as a precursor 
to technology acceptance 

3.1 

3.2 Readiness of Organization An Organization’s state of readiness 
can be depicted by the financial, 
technical and human resources of 
the Organization. 

3.2 

3.3 (Top) Management Support The participation of the 
management board in telemedicine 
projects has led to an improved 
decision making process for 
technology acquisition and 
implementation in the Organization 

3.3 

    

4.1 Government Support Government support emphasizes 
that the government can encourage 
or lead telemedicine adoption by 
developing business, healthcare, 
and tax laws and regulations that 
are beneficial to the care 
institutions. 

4.1 

4.2 Reimbursement Regulations It is very important that providers 
and other stakeholders carefully 
review current reimbursement 
policies in their location before 
delivering services that may be 
restricted or excluded by insurance 
programs 

4.2 

4.3 Business Model help to determine an 
implementation strategy by 
involving all important stakeholders 
in a value-driven dialogue on what 

4.3 



Ambulance based Telemedicine 2015  
 

103 
 

the telemedicine technology should 
accomplish 

4.4 Legislation Issues of protection of privacy and 
confidentiality, informed consent, 
(product) liability, and industry 
standards must be addressed to 
facilitate the use of telemedicine in 
the EMS. Precautions should be 
considered so that telemedicine 
does not promote misuse or piracy 
or violate confidentiality of the 
medical record or privacy laws. 
(source de Bustos, E. M., Moulin, T., 
& Audebert, H. J. (2008). Barriers, 
legal issues, limitations and ongoing 
questions in telemedicine applied to 
stroke. Cerebrovascular diseases 
(Basel, Switzerland), 27, 36-39. 

4.4 

4.5 Funding Climate Many of the telemedicine programs 
have had funding through grant 
mechanisms in the past. Many of 
the programs believe that their 
funding will shift from outside 
sources, such as grants, to become 
more internally based, for example 
by means of fees for service. Grants 
have been shown to be necessary to 
help establish a program, but once 
established, the program can 
remain stable without this type of 
support. (Whitten et al, 2010) 

4.5 

 

Table 14 Coding Sheet Questionnaire 

 
Question 

 
Variable 

 
Type/Format 

Max. number of characters  and 
legal values 

1 Familiarity term Telemedicine Nominal/Binary Yes=1                                                            
No=0 

2 Familiarity technique Telemedicine Nominal/Binary Yes=1                                                            
No=0 

3 Familiarity deployment Telemed EMS Nominal/Binary Yes=1                                                            
No=0 
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4 Profession category Nominal  1=Healthcare Professional                                  
2=Policy maker/Healthcare 
Management or Board/ 
Ambulance Services 
Management/Legal 
expert/Insurance expert                 
3=Telemedicine/Ehealth 
Technology Vendor/Developer                                                          
4= Scientific 
Telemedicine/Ehealth 
deployment expert/Business 
expert Telemedicine/Ehealth 
deployment, Innovation 
Valorisation Expert  

5 Effort Expectancy Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

6 Performance Expectancy Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                 
Strongly Agree =5 

7 Social Influence Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                 
Strongly Agree =5 

8 Facilitating Surrounding Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                 
Strongly Agree =5 

9 Intention to use Telemedicine Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                 
Strongly Agree =5 

10 Most promising application option 
Telemedicine 

Nominal 1=Interklinische transporten                   
2=Extra (virtuele) expertise in de 
ambulance/op straat                    
3=Optimalisatie kwaliteit acute 
zorg keten                                                                  
4=Optimalisatie 
overdrachtsmomenten                              
5= Weet ik niet                  



Ambulance based Telemedicine 2015  
 

105 
 

11 Neccessity Telemedicine Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

12 Patiënt perspective: like Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

13 Patiënt perspective: privacy Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

14 Telemedicine potential to make EMS 
cheaper 

Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

15 Cooperation stakeholder EMS 
improvement due to Telemed 

Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

16 Combining Specialized Nurses with 
Telemedicine 

Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

17 Supporter Telemedicine EMS Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

18 Task Fit telemedicine Ordinal Strongly disagree=1                    
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                
Strongly Agree =5 

19 Safe transmission of data via 3G/4G 
network 

Ordinal No=0                                                               
Maybe=1                                                           
Yes=2 
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20 Role of QoS Ordinal Very unimportant=1                
Unimportant=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Important=4                                                
Very important =5 

21 Role Cost-Effectiveness Ordinal Very unimportant=1                
Unimportant=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Important=4                                                
Very important =5 

22 Status interoperabilty sufficient Ordinal No=0                                                               
Maybe=1                                                           
Yes=2 

23 Factors that may influence implementation Nominal 1= Het aanpassen van protocollen       
2=De wederzijdse kennis van 
protocollen (arts, 
ambulancepersoneel)                               
3=De bediening van de techniek 
door artsen (via laptop) en 
ambulancepersoneel                                 
4=De beschikbaarheid van artsen 
die ingezet kunnen worden als 
'teleconsultant' (bijv. ER- artsen, 
intensivisten, IC artsen, 
traumatologen)                                             
5=De expertise van artsen in 
verhouding tot de expertise van 
ambulanceverpleegkundigen                
6=De (beperkt) beschikbare 
budgetten voor 
telemedicine/ehealth innovatie 
binnen de zorg                                         
7=Geen van bovenstaande 
factoren  

24 Other factors not mentioned Tekst Grouping responses with similar 
themes 

25 Influence of Size of Organization Nominal Yes, chance is bigger in large 
hospitals=1                                                  
Yes, chance is bigger in small 
hospitals=2                                                    
No, chance is equal=3                              
No, chance is not influenced by 
the size of the Organization=4 

26 Management support Ordinal Strongly disagree=1                
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                        
Strongly Agree =5 
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27 Legal Aspects/Potential barriers Nominal Privacy=1                                                
Liability=2                                                    
Informed consent=3                                 
Responsibility=4                                    
None of the above=5 

28 Final responsibility Nominal Specialist=1                                             
Paramedic=2                                            
Medical Manager (MMA)                              
I don't know= 9 

29 Infuence Subsidies and Grants  Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                  
Strongly Agree =5 

30 Government support Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                  
Strongly Agree =5 

31 Importance role insurance companies Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
Agree=4                                                  
Strongly Agree =5 

32 Telemedicine deployment should be 
reimbursed if 

Nominal Aangetoond wordt dat de 
kwaliteit van (acute) zorg 
toeneemt=1                Aangetoond 
wordt dat de kosten van acute 
zorg omlaag gaan=2       
Aangetoond wordt dat de 
kwaliteit van (acute) zorg 
toeneemt en de zorgkosten 
omlaag gaan=3           Aangetoond 
wordt dat de samenwerking 
binnen de acute zorg keten 
geoptimaliseerd wordt/het acute 
zorg proces verbetert=4                 
Deze service moet vergoed 
worden vanwege het innovatieve 
karakter=5     Aangetoond wordt 
dat telemedicine binnen de acute 
zorg niet leidt tot verslechtering 
van kwaliteit van zorg/toename 
van zorgkosten=6                                                                              

33 Importance Business Model Ordinal Strongly disagree=1                     
Disagree=2                                            
Neither agree nor disagree 
(neutral)=3                                            
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Agree=4                                                  
Strongly Agree =5 

34 Weighted Ranking Barriers  #1= 12                                                                              
#2=11                                                                                
#3=10                                                                              
#4=9                                                                                
#5=8                                                                                    
#6=7                                                                                  
#7=6                                                                                
#8=5                                                                                
#9=4                                                                                     
#10=3                                                                                  
#11=2                                                                               
#12=1 

 
 


