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ABSTRACT 

 

 

Technology is reshaping the patient–provider relationship.  Digital health tools such as 

electronic medical records, patient portals, and telemedicine provide patients the opportunity to 

engage with healthcare systems remotely at their convenience.  Telemedicine, a platform that 

allows patients to be seen by a provider remotely with audio and video capabilities, shows great 

potential for the future of healthcare delivery with increased access, convenience, continuity of 

care, and cost savings.  While there is strong promise for telemedicine, implementation by 

healthcare organizations and adoption by patients have been slower than expected.  Previous 

research has examined telemedicine usage through the technology acceptance model (TAM) and 

diffusion of innovation (DOI).  While these theories have found initial results, they lack in 

providing conceptual and empirical frameworks that explain value creation and the relational 

elements of telemedicine.  This research builds upon these theories, using elements of TAM, 

DOI, and SERVQUAL to develop factors exploring patients’ attitudes towards telemedicine 
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usage.  Two theoretical models are proposed and examined, utilizing service dominant 

logic (SDL) to extend our knowledge of the role of the patient as value co-creator.  Specifically, 

this study tested the direct relationships of six attitudinal factors that influence patients’ 

likelihood to use telemedicine.  In addition, the examination of antecedents and relationships of 

telemedicine attitudes provided further insights into the complex nature of digital health.  

Multiple linear regression and structural equation modeling (SEM) provided analysis of survey 

results from over 1,000 healthcare patients exploring value co-creation in the telemedicine 

context.  

 This study provides implications for marketing and health literature regarding value co-

creation in telemedicine.  First, this study offers empirical insights into patients’ attitudes 

towards telemedicine.  Previous studies have not fully examined the impact of patient attitudes 

on telemedicine usage.  In addition, patient attitudinal measurement items were developed and 

tested that can be utilized for future research.  Second, SDL foundational premises offer insights 

into telemedicine value creation through the lens of the patient.  Specifically, this study explored 

the role of the patient as value co-creator, determiner of value, resource integrator, and initiator 

of propositions as value-in-use.  Further, this study examined the role of value proposition 

configurations in the development of telemedicine value co-creation.  Third, results indicated 

patients’ technological savviness significantly influences all telemedicine usage attitudes in the 

Model 2 framework, including relative service quality, access, care uses, impact on patients, and 

likelihood to use.  These findings align with SDL, recognizing the importance and role of 

patients’ operant resources in value determination and usage decision-making.  Finally, the 

examination of antecedents and relationships of telemedicine provides further knowledge into 

the multi-faceted and complex telemedicine decision-making process.  
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Developing a Telemedicine Value Co-Creation Framework: Patient Perceptions of the 

Telemedicine Model of Care Delivery 

The relationship between the patient and healthcare organization is changing.  Patients 

diminishingly view the physician as their primary source of health information (May, 2015).  

The internet and mobile devices impact how, when, and where patients seek out health 

information (Dahl, Milne, & Peltier 2018).  In a recent survey, over 75% of patients first sought 

out desired health-related information on the internet, and one-quarter of those patients used that 

information to decide whether to then see a physician (Roettl, Bidmon, & Terlutter, 2016).  Not 

only are patients seeking health information online, but they are also utilizing options to receive 

care remotely.  Digital health tools such as electronic medical records, patient portals, and 

telemedicine offer patients the ability to engage with health systems remotely at their 

convenience (Hickson, Talbert, Thornbury, Perin, & Goodin, 2015).  The utilization of 

technology in healthcare is changing how value is created in the care delivery process 

(Greenhalgh et al., 2015).   

 The healthcare landscape is also changing due to legislation and mentality shifts in 

healthcare practices.  The Affordable Care Act (ACA) legislation, enacted in 2010, set its sights 

on improving access to care, providing incentives to improve coordination and quality of care, 

offering physicians and patients greater access to information through electronic medical records, 

and changing the payment system to reward value (Kocher & Sahni, 2010).  The ACA reform 

stimulated discussions in healthcare systems to focus their practices on improving quality of care 

and developing patient-centered practices (Rosenbaum, 2011).  These discussions have spurred a 

mentality shift in healthcare systems to move from a model of taking care of acute needs to a 

focused effort on keeping patients well (Benjamin, 2011).  With healthcare systems focused on 
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improving care delivery and patient engagement, digital tools have taken center stage to 

accomplish these goals (Lupton, 2008). 

According to the American Medical Association (2016), digital health is defined as a 

“broad scope of tools that engage patients for clinical purposes; collect, organize, interpret and 

use clinical data; and manage outcomes and other measures of care quality” (p. 7).  Digital health 

tools include electronic medical records, patient portals, digital health information seeking, 

telemedicine (TM), mobile health, wearables (e.g., Fitbit), and remote monitoring tools, among 

others.  Through digital health tools, the access and exchange of health information is no longer 

limited to the doctor’s office.  It is now possible to transfer and exchange information through 

available digital health systems (Peng, Dey, & Lahiri, 2014).  

Studies have shown that digital heath tools offer promising opportunities for patient 

engagement and improvement in care deliveries (Cherrez-Ojedo et al., 2018).  Research has 

suggested that digital health information seeking helps patients manage their health and wellness 

(Scammon et al., 2011).  Dahl et al. (2018) examined the co-creation of value that can occur with 

providers and patients in health information seeking.  Electronic medical records provide patients 

access to their health information and are the backbone for many digital health tool innovations 

like patient portals (Williams & Whittier, 2007).  Patient portals allow patients convenient access 

to their medical records and the ability to communicate with their providers.  Studies have 

revealed that patients who actively engage their patient portals have higher levels of satisfaction 

and engagement with their care (Byrne, Elliott, & Firek, 2009; Lin, Wittenvrongel, Moore, 

Beaty, & Ross, 2005).  Remote monitoring tools offer patients the ability to self-manage and 

further engage with their chronic diseases (Vatnøy, Thygesen, & Dale, 2017).  Finally, TM 
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offers a promising and revolutionary change in remote appointments and delivery of care 

(Hickson et al., 2015).    

There are varying definitions and terminology used to describe TM health services.  For 

the purposes of this study, we have developed the following definition for TM: Telemedicine is a 

platform that allows patients to be seen by healthcare providers from any location using a 

smartphone, tablet, and/or computer with audio and video capabilities.  Studies have revealed 

that TM shows strong promise for the future of healthcare delivery.  In numerous studies, 

patients have reported a positive view of TM and have indicated they are open to making it a 

regular part of their care delivery in the future (Albert, Agimi, & Martich, 2015).  Hickson et al. 

(2015) found that TM provides numerous benefits, such as greater access to care for patients who 

may have been detracted by travel or have troubles getting in for an appointment in the clinic.  

Butcher (2016) found one of the greatest attributes of the tool is the convenience that it offers.  

Margolius and Bodenheimber (2010) discussed the changing role of the physician and how tools 

like TM seek to meet the patient where and when they are available, which is contrary to 

traditional medicine that stays within the confines of the physician or healthcare organization’s 

schedule. 

While there are evident benefits for the patients, the TM concept has posed challenges for 

healthcare organizations and has had a slow adoption rate by patients (Roettl et al., 2016; 

Whitten, Buis, & Love, 2007).   There have been concerns expressed by both physicians and 

patients over the potential of quality issues (Hickson et al., 2015).  With TM, the physician relies 

upon the descriptions offered by the patient, which could inadvertently lead to an incorrect 

diagnosis or mismanagement of a situation if not communicated correctly (Roettl et al., 2016).   

Privacy, security, and other concerns are also slowing the implementation by healthcare 
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organizations and causing the patient to be hesitant to utilize TM as well (Whitten et al., 2007).  

Studies have revealed varying results for departments and individual providers within healthcare 

systems (Christensen, 2018).  Adoption has occurred in isolated scenarios, but there lacks 

widespread usage among patients (Zanaboni & Wootton, 2016).  

Despite prior research on TM and initial promising results, notable research gaps exist in 

the literature (Hickson et al., 2015).  First, researchers have not fully examined patients’ attitudes 

toward TM usage.  Previous studies have focused on demographic (Virji et al., 2006) and skill 

level factors (Karnoe, Furstrand, Christensen, Norgaard, & Kayser, 2018) that impact 

perspectives of TM.  There exists an opportunity to establish key attitudinal constructs that 

describe key patient attitudes toward TM.  Second, previous research has not fully captured the 

factors that influence future usage of TM (Roettl et al., 2016).  There is well-developed research 

in technology adoption models, which have been applied to healthcare in other contexts (Hafeez-

Baig & Gururajan, 2010).  However, there is a gap in the literature on understanding future usage 

of TM and the unique interaction with the patient as a consumer.  This gap reveals a need for a 

framework that will offer healthcare organizations a better understanding for what patients want 

and expect with online healthcare tools like TM.  Previous healthcare studies on remote access 

technologies, like patient portals, have been limited to only offering access to patient information 

and the ability to schedule appointments and communicate with the healthcare facility (Alfano, 

2016).  Third, research has not explored the antecedents and relationships with TM usage.  

Research has found that attitudes and perspectives towards TM are complicated (Roettl et al., 

2016) and multi-faceted (Hickson et al., 2015).  The dynamic nature of patients’ attitudes 

towards TM requires a comprehensive framework examining the antecedents and relationships 

for each attitude.  
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Therefore, the current study was designed to examine patients’ attitudes towards TM, 

describe factors that influence usage, and develop a comprehensive framework to describe the 

antecedents and relationships with TM usage.  The study was comprised of two models that 

sought to answer the following three research questions related to TM attitudes and usage: 

1. What are patients’ attitudes towards TM usage?  

2. What are the factors that influence the future usage of TM? 

3. What are the antecedents and relationships to TM usage?  

 The usage of TM has been studied through the lens of various theories, including 

Technology Acceptance Model (TAM) (Rahim, Nadri, Lotfnezhad, & Timpka, 2018), diffusion 

of innovation (DOI) (Wade, Gray, & Carati, 2017), and SERVQUAL (Yin, Huang, Shieh, Liu, & 

Wu, 2016).  While these studies have provided initial learnings to telemedicine usage, lacking 

are conceptual and empirical frameworks for explaining value creation and relational elements of 

telemedicine.  This research built upon these studies, using elements of diffusion of innovation 

and SERVQUAL to develop factors explaining patients’ attitudes towards telemedicine usage.  

The core foundational theory used to explain how telemedicine creates value is service dominant 

logic (SDL).  With the SDL perspective, patients and providers co-create value in healthcare 

service exchanges (Dahl et al., 2018). The lens of SDL transforms the traditional mindset of 

good dominant logic and traditional healthcare delivery mechanisms that imply that providers are 

the sole creators of value. The SDL perspective places the emphasis on the exchange with the 

customer and role of the customer as a co-creator of value (Vargo & Lusch, 2004a).  In this co-

creation of value, value can only be determined by the user in the consumption process (Lusch & 

Vargo, 2006).  In the context of healthcare, technology provides organizations an opportunity to 
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integrate and develop services that align with consumers’ values, wants, and attitudes.  Service 

contact, service process, and service configurations are potential input resources in the co-

creation process (Gummerus, 2010).  The platform of TM provides a service configuration for 

healthcare organizations that aligns with patients’ desire to receive quality care conveniently and 

effectively. The theory of SDL was used as the theoretical underpinning of this study to propose 

key attitudes towards telemedicine, hypothesize the factors that influence likelihood to use 

telemedicine, and describe the antecedents and consequences of telemedicine usage. 

This research contributes to the literature in a number of ways.  First, the study provides 

insights into attitudes towards TM.  Previous studies have lacked in their ability to explain value 

from the perspective of the patient.  Further, this study developed constructs to test these 

attitudes, which can be utilized in future studies.  Second, this research adds to the SDL literature 

in healthcare.  There is a growing patient-centered focus in healthcare that will benefit from the 

advancement of an SDL understanding in the healthcare context.  Third, through SDL, we will 

build a greater understanding of value creation through the lens of the patient.  Previous studies 

have remained transactional in nature and our study developed further knowledge into the 

relational components and the value co-creation with patients.  Fourth, this study provides a basis 

for future TM usage models.  Model 1 examined and empirically tested the direct relationships of 

six attitudinal factors that influence patients’ likelihood to use.  There is much left to understand 

on the usage of technological tools in healthcare, like TM (Roettl et al., 2016).  Finally, the 

examination of antecedents and relationships of TM usage provides further insights into the 

complex nature of digital health tools.  Model 2 posited interrelationships between the attitudinal 

factors, further exploring patients’ roles in value co-creation. 
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 The remainder of this dissertation uses the following structure.  The subsequent section 

summarizes the relevant TM literature and theories applied to TM usage.  Also, the section 

outlines theoretical frameworks and hypotheses for the two empirical research models.  Next, the 

research methods and data analysis used for this study, including sample, data collection 

methods and procedures, and item measurement are detailed.  Finally, the results of the two 

models are discussed summarizing the contributions, limitations, and opportunities for future 

research.  

Literature Review and Hypotheses 

 The following section provides a literature review of TM research.  First, this section 

examines definitions and terminology utilized in telehealth and TM.  We offer an updated 

definition for TM that was utilized in this study.  Second, historical timelines and key TM 

literature is reviewed to provide context for the current state of TM.  Third, previously used TM 

theories are extensively reviewed, examining their applicability for future research.  These 

theories include TAM, diffusion of innovation, and SERVQUAL.  Finally, we examine SDL and 

its applicability in examining TM value co-creation.  

Literature Review 

Telemedicine defined.  The definitions and terminology used to describe TM health 

services vary through the literature and in industry.  Table 1 provides an overview of top United 

States healthcare organizations’ definitions of TM.  In many cases, TM and telehealth are used 

interchangeably.  In other situations, telehealth is an umbrella term covering many types of 

digital health services, whereas TM is used to describe the specific use of audio and video for a 

remote appointment.  For the purposes of this study, we have developed the following definition 
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for TM: TM is a platform that allows patients to be seen by health care providers from any 

location using a smartphone, tablet, and/or computer with audio and video capabilities.  
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Table 1 

Telemedicine Definitions 

Organization Definition 

Medicaid.gov 

“Telemedicine (TM) seeks to improve a patient's health by 

permitting two-way, real time interactive communication 

between the patient and the physician or practitioner at the distant 

site.  This electronic communication means the use of interactive 

telecommunications equipment that includes, at a minimum, 

audio and video equipment.” 

American TM 

Association 

“TM is the remote delivery of health care services and clinical 

information using telecommunications technology.  This includes 

a wide array of clinical services using internet, wireless, and 

satellite and telephone media.”  

Health Resources & 

Services Administration 

“Telehealth is defined as the use of electronic information and 

telecommunication technologies to support and promote long-

distance clinical health care, patient and professional health-

related education, public health and health administration.  

Technologies include video conferencing, the internet, store-and-

forward imaging, streaming media, and terrestrial and wireless 

communications.” 

Mayo Clinic 

“Telehealth is the use of digital information and communication 

technologies, such as computers and mobile devices, to access 

health care services remotely and manage your health care.”  

AMD Global TM 

“TM (also referred to as "telehealth" or "e-health") allows health 

care professionals to evaluate, diagnose and treat patients in 

remote locations using telecommunications technology.” 

American Hospital 

Association 

“Telehealth connects patients to vital health care services through 

video conferencing, remote monitoring, electronic consults, and 

wireless communications.” 
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Historical review of telemedicine.  The usage of TM has evolved over the years as 

technological advancements have provided increasing abilities to provide care remotely.  The 

origins of TM can be traced to 1905 when a Dutch physician, Willem Einthoven, began long 

distance transfer of electrocardiograms (Bashshur & Shannon, 2009).  The first remote clinical 

consultations occurred by radio from medical centers in Norway, Italy, and France in the 1920s 

for patients aboard ships at sea and on remote islands (Bashshur & Shannon, 2009).  Radiology 

images were sent in the 1940s in Pennsylvania through telephone line in the world’s first 

electronic medical record transfer (Rhoads et al., 2014).  In the 1960s, a closed circuit TM 

between the Nebraska Psychiatric Institute and Norfolk State Hospital connected for video 

consultations (Doarn, 2018).  Over the following years, the National Aeronautics and Space 

Administration and the Indian Health Services partnered on a project called Space Technology 

Applied to Rural Papago Advanced Health Care (STARPAHC), providing Native Americans and 

astronauts in space access to medical care (Freiburger, Holcomb, & Piper, 2007).  The rise of the 

World Wide Web in the 1990s opened up new possibilities for audio and video consultations for 

remote care delivery.  Meaningful use regulation and the Affordable Care Act in 2010 

encouraged the use of TM care delivery systems and platforms (Rupp, 2017).  Modern TM, with 

audio and visual remote appointments, has expanded greatly in recent years.  According to a 

recent Becker’s Hospital Review report (2016), the TM market value will hit $36 billion by 

2020, compared to $14 billion in 2013.  A Healthcare Information and Management Systems 

Society analytics study (2017) revealed that a majority of health systems are utilizing TM in their 

care delivery.  The rapid growth and expansion of TM is transforming how health professionals, 

patients, and researchers think about healthcare.  
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Studies have revealed that TM shows strong promise for the future of healthcare delivery 

(Hickson et al., 2015).  Research has examined and found many applicable care delivery 

opportunities and usages of TM across numerous departments, specialties, and systems 

(Adamson & Bachman, 2010).  Initial studies hypothesized that TM could offer health systems a 

competitive advantage over other health systems (Williams & Whittier, 2007).  As patients’ 

expectations in regards to technology-based care has increased (Shrank, 2017), TM is no longer 

just a potential for competitive advantage, it is now a baseline service offered by most health 

systems (Vatnøy et al., 2017).  The influx of technology-based healthcare delivery opportunities 

like TM are part of a shift in the healthcare landscape.  The traditional model of care delivery 

required the patient to receive care on the health provider’s timeline, at the provider’s location, 

and in the delivery method of the provider’s preference.  The new model of care that TM 

operates within flips the historic approach and places the emphasis on the patient’s timeline, at 

the patient’s home location, and in the delivery method of the patient’s preference.  

 The patient-centered model of care that is the foundation for TM offers the opportunity 

for patients to co-create value in their care (Greenhalgh et al., 2015).  The emphasis is placed on 

patients’ preferences, perspectives, and needs in establishing the care delivery model (Margolius 

& Bodenheimer, 2010).  In this model, the physician is making the commitment to come to the 

patient where they are and in the method of the patient’s choosing (Newton, 2014).  Studies have 

found that the adoption process requires user stakeholders to jointly create value, which in the 

case of TM, is the healthcare provider and the patient (May, 2015).  If one stakeholder in the 

adoption process is not on-board, it compromises the ability for the healthcare technology to 

effectively and positively influence patient care.  Initial pilot studies have revealed that patients 

appreciate greater ownership in the care delivery through TM and are satisfied with the platform 
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(Padman, Sheychik, Paone, Dolezal, & Cervenak, 2010).  Research reveals patients have a 

positive view of TM and are open to making it a regular part of the care delivery in the future 

(Albert et al., 2015). 

While there is clear promise for the potential use of TM, there are many challenges that 

are slowing the implementation by healthcare systems and adoption by patients (Roettl et al., 

2016).  First, providers have expressed skepticism at their ability to provide quality care through 

the TM technology in seeing patients and managing their conditions (Padman et al., 2010).  The 

provider is relying on the descriptions offered by the patient, which could inadvertently lead to 

an incorrect diagnosis or mismanagement of a situation if not communicated correctly (Roettl et 

al., 2016).  Second, privacy, security, and other technology concerns are slowing the 

implementation and causing patients to be hesitant to utilize TM as well (Whitten et al., 2007).  

Fear of data breaches or hacking of the technology have left many leery of moving their care 

delivery to a technology-based platform (Newton, 2014).  Third, providers have expressed 

hesitancy over the fear of being overburdened by electronic communications and the potential 

increase in the number of patients they see in one day (Whitten et al., 2007).  Fourth, some 

studies have suggested that TM usage does not significantly change the number of face-to-face 

visits (North et al., 2014).  This reinforces providers’ hesitancy that this would potentially 

increase their workload.  Finally, healthcare organizations are concerned over potential 

reimbursement issues, as most health insurance companies are not paying for this service 

(Newton, 2014).  While this may change as the technology progresses, the current state puts the 

onus on the patient to pay out of pocket.  Overall, while offering great potential, TM adoption 

has not occurred systemically due to some of the barriers and challenges mentioned (Hickson et 

al., 2015).  To date, much of the TM literature has explored TM adoption from the provider 
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perspective (Whitten et al., 2007).  While there is a call for a greater focus on a patient-centered 

approach to care (Fuertes, Toporovsky, Reyes, & Osborne, 2017), there is a gap in the literature 

in understanding TM usage from the patient perspective (Roettl et al., 2016).  In addition, there is 

an opportunity to understand the relational components that influence TM adoption and the role 

of the patient–provider relationship (Hickson et al., 2015).  The following section explores 

relevant TM theories to understanding patient perspectives of TM usage.  

Telemedicine theories.  TM has been researched utilizing a wide range of theories, 

perspectives, and methodologies (Wade et al., 2017; Whitten et al., 2007).  The following section 

provides a review of the literature of the most commonly used TM theories and an analysis of the 

applicability of each for this study.  These theories include TAM, DOI, SDL, and SERVQUAL.  

Technology acceptance model.  Davis (1989) and Davis, Bagozzi, and Warshaw (1989) 

proposed TAM to predict and explain why users accept or reject information technology.  The 

theoretical grounding for the model is from the theory of reasoned action (TRA; Ajzen & 

Fishbein, 1977).  According to TRA, beliefs influence attitudes, which lead to behavioral 

intentions, which translate into actual behavior.  This belief-attitudes-intention-behavior model is 

translated by TAM it into an information technology (IT) context.  Through this context, TAM 

proposes that an individual’s behavioral intention to use an IT system is influenced by two 

beliefs: perceived usefulness and perceived ease of use.  Perceived usefulness is defined as the 

extent to which a person believes the technology system will enhance that person’s job (Davis, 

1989).  Perceived ease of use is defined as the extent to which the person believes the use of the 

IT system will be free from effort (Davis, 1989).  According to TAM, external variables impact 

on behavioral intention are mediated by perceived ease of use and perceived usefulness.  In 

addition, TAM suggests that perceived usefulness is influenced by perceived ease of use.  An 
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extension of TAM, TAM2 (Venkatesh & Davis, 2000), proposes that social influence processes 

(subjective norm, voluntariness, and image) and cognitive instrumental processes (job relevance, 

output quality, result demonstrability, and perceived ease of use) influence user acceptance.  

Used to predict use of technology, TAM has been one of the most popular research models and 

has been utilized in many different contexts (Surendran, 2012). 
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Figure 1. Technology Acceptance Model (Davis, 1989). 
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The TAM model has been utilized in a number of studies to understand intention to use 

TM (Rahim et al., 2018).  Table 2 provides a summary of studies that have utilized TAM to 

understand TM adoption from both a provider and patient perspective.  A majority of the 

reviewed articles proposed a variation of an extension of the original TAM model.  Extensions 

include variables such as subjective norms (Chau and Hu, 2002a), trust (Su, Tsai, & Hsu, 2013), 

facilitators (Asua, Orruño, Reviriego, & Gagnon, 2012), compatibility and habit (Gagnon, 

Orruño, Asua, Abdeljelil, and Emparanza, 2011), self-efficacy (Rho, Choi, & Lee, 2014), trust in 

provider (Roettl et al., 2016), 2011), and more.  The amount of extensions that have been 

proposed and tested suggest that the TAM framework does not capture the entire picture of TM 

usage and adoption (Rahim et al., 2018).  While TAM provides insights and understanding into 

patient adoption, this study suggests that TAM does not encapsulate the pivotal role of the 

patient in jointly creating value in the healthcare delivery process (Greenhalgh et al., 2015). 
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Table 2 

Technology Acceptance Model Based Studies in Telemedicine 

Author(s) Provider 

or Patient 

Core Constructs Key Findings 

Abdullah et al. 

(2016) 

Patient Perceived Ease of 

Use, Perceived 

Usefulness, 

Behavioral 

Intention 

Qualitative study utilizing in-depth 

interviews and focus groups.  In this study, 

patients found telemedicine (TM) system 

easy to use and blamed lack of tech 

savviness if they had issues. Patients also 

expressed distrust in the perceived 

usefulness of the TM system and ability to 

achieve accurate results. 

In conclusion, patients shared mixed 

opinions on intention to use in the future.  

Those who expressed interest perceived 

TM useful in certain situations.  

Asua et al. 

(2012) 

Provider Perceived Ease of 

Use, Perceived 

Usefulness, Habit, 

Compatibility, 

Facilitators, 

Subjective Norm, 

Intention to Use 

This study extended Technology 

Acceptance Model (TAM) examining 

psychosocial factors influencing healthcare 

worker TM acceptance. Perceived 

usefulness, compatibility, and facilitators 

were found to significant influence 

Intention to use. Perceived ease of use and 

perceived usefulness were also found to 

significantly impact intention to use when 

tested alone. Facilitators had the greatest 

impact on intention to use.  

    

Blanc et al. 

(2013) 

Providers Perceived 

Usefulness, 

Perceived Ease of 

Use, Attitude, 

Intention to Use 

This study found that in delivery mental 

health services via TM, perceived ease of 

use had a positive effect on perceived 

usefulness. Perceived usefulness was found 

to have a direct and positive effect on 

attitude and intention to use. Also, 

perceived ease of use had an indirect 

impact on attitude mediated by perceived 

usefulness. 

 

 

 

 

 

                                                  (Continued) 
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(Continued)    

Author(s) Provider 

or Patient 

Core Constructs Key Findings 

Chau & Hu 

(2002a) 

Provider Perceived Ease of 

Use, Perceived 

Usefulness, 

Attitude, 

Subjective Norms, 

Perceived 

Behavioral 

Control, 

Behavioral 

Intention 

This study tested TAM, theory of planned 

behavior (TPB), and an integrated model of 

the two theories. The findings suggested 

TAM more appropriate than TPB to 

explain behavioral intention. Perceived 

usefulness was the most significant factor 

affecting behavioral intention. While 

perceived ease of use not found to be 

significant on either perceived usefulness 

or attitude. Attitude was found to be 

significant in influencing behavioral 

intention.  

Cilliers & 

Flowerday 

(2014) 

Provider Perceived Ease of 

Use, Perceived 

Usefulness, and 

Behavioral 

Intention 

In this study, healthcare workers expressed 

higher degrees of perceived usefulness than 

they did perceived ease of use. The level of 

education affected the level of perceived 

ease of use.The majority of healthcare 

workers expressed an intention to use TM 

when appropriate.  

Cranen, Veld, 

Ijzerman, & 

Vollenbroek-

Hutten (2011) 

Patient Perceived Ease of 

Use, Perceived 

Usefulness, 

Behavioral 

Intention 

Experimental study that examined patients’ 

perceptions of TM before and after use. 

The experimental group showed 

significantly higher levels of perceived 

ease of use, perceived usefulness, and 

future intention to use after the use of TM.  

Dünnebeil, 

Sunyaev, 

Blohm, 

Leimeister, & 

Krcmar (2012) 

Provider Perceived Ease of 

Use, Perceived 

Usefulness, 

Behavioral 

Intention, Intensity 

of Information 

Technology (IT) 

Utilization, 

Importance of Data 

Security, 

Importance of 

Documentation, E-

Health Knowledge, 

Importance of 

Standardization, 

Process Orientation 

This study extended TAM and posited 

determinants of importance to healthcare 

workers in decision to use TM.Perceived 

usefulness and perceived ease of use were 

found to positively impact behavioral 

intention to use. Intensity of IT utilization, 

importance of data security, and 

importance of documentation were factors 

that influenced healthcare provider’s 

perceived usefulness of TM. eHealth 

knowledge, importance of standardization, 

and process orientation impacted 

healthcare providers’ perceived ease of use 

of TM.  

 

                                                   

(Continued) 
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(Continued)    

Author(s) Provider 

or Patient 

Core Constructs • Key Findings 

Gagnon et al. 

(2011) 

Provider Perceived Ease of 

Use, Perceived 

Usefulness, 

Compatibility, 

Subjective Norm, 

Facilitators, Habit, 

Intention 

This study utilized an extension of TAM 

including compatibility, subjective norm, 

facilitators, and habit. The perception of 

facilitators was found to be the most 

influential variable in healthcare workers’ 

intention to use.  

Hu, Chau, Liu 

Sheng, & Tam 

(1999) 

Providers Perceived 

Usefulness, 

Perceived Ease of 

Use, Attitude, 

Intention to Use 

This study found that perceived usefulness 

had a significant influence on healthcare 

workers’ attitude and intention to use TM. 

Attitude was found to significantly 

influence intention to use. While perceived 

ease of use was not found to significantly 

influence attitude or perceived usefulness.  

This study suggested TAM is not as 

applicable within a professional 

organizational context.  

Huang (2013) Patients Perceived 

Usefulness, 

Perceived Ease of 

Use, Attitude, 

Innovativeness, 

Subjective Norms, 

Behavioral 

Intention 

This study extended TAM by including 

innovativeness and subjective norm.  

Perceived ease of use positively affected 

perceived usefulness and attitude.  While 

perceived usefulness positively impacted 

attitude.  Subjective norm positively 

influenced perceived usefulness and 

behavioral intention.  Innovativeness 

positively impacted perceived ease of use.   

Finally, this study found attitude positively 

affected behavioral intention.  

 

 

 

 

 

 

 

 

 

 

 

(Continued) 
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(Continued)    

Author(s) Provider 

or Patient 

Core Constructs Key Findings 

Orruño et al. 

(2011) 

Provider Perceived Ease of 

Use, Perceived 

Usefulness, Habits, 

Compatibility, 

Facilitators, 

Subjective Norm, 

Attitude, Intention 

to Use 

This study adapted Chau and Hu’s (2002) 

model, which is an extension of TAM 

including compatibility, subjective norm, 

facilitators, and habit. When TAM was 

tested alone, perceived usefulness and 

perceived ease of use significantly 

influenced healthcare workers’ intention to 

use TM. When the modified model was 

tested, the perception of facilitators was the 

most important variable in increasing 

healthcare workers’ intention to use.  

Rho et al. 

(2014) 

Provider Perceived Ease of 

Use, Perceived 

Usefulness, Self-

Efficacy, 

Accessibility of 

Medical Records, 

Accessibility of 

Patients, Perceived 

Incentives, 

Behavioral 

Intention to Use 

This study proposed and tested the TM 

service acceptance model (TSA), which 

extends TAM by including self-efficacy, 

accessibility of medical records, 

accessibility of patients, and perceived 

incentives.Study confirmed the validity of 

perceived usefulness and perceived ease of 

use directly impacting behavioral intention 

to use TM. Study found predictive 

constructs of TAM variables. The 

accessibility of medical records and of 

patients directly impacted perceived 

usefulness.  Self-efficacy had a significant 

positive impact on perceived ease of use 

and usefulness.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                (Continued)  
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(Continued)    

Author(s) Provider 

or Patient 

Core Constructs Key Findings 

Roettl et al. 

(2016) 

Patient Perceived 

Usefulness, Health-

related Information 

Seeking 

Personality, Social 

Motive, Trust in 

Provider, 

Satisfaction with 

Provider, 

Willingness to 

Communicate 

Online, Age, 

Education, Income 

Perceived usefulness, willingness to 

communicate online, health-related 

information seeking personality, actual use 

of online communication, income, and 

social motive were found to be significant 

predictors of willingness to use TM. Age, 

gender, trust in provider, and satisfaction 

with provider had no significant impact. 
 
 
 

 
 

Saigi-Rubió, 

Torrent-

Sellens, & 

Jiménez-Zarco 

(2014) 

Providers Perceived 

Usefulness, 

Perceived Ease of 

Use, Optimism, 

Propensity to 

Innovate, User 

Profile, Level of 

Technology Use in 

Personal Life, TM 

Use 

The physicians’ use of technology in their 

personal lives was found to be the greater 

predictor of TM Use. Each country studied 

had different results in regards to the 

impact of perceived ease of use, optimism, 

propensity to innovate, and user profile on 

physicians’ intention to use TM.  

Saigi-Rubió, 

Jiménez-

Zarco, & 

Torrent-

Sellens (2016) 

Providers Perceived 

Usefulness, 

Perceived Ease of 

Use, Subjective 

Norm, Security and 

Confidentiality, 

Provider User 

Profile, Intention to 

Use, Improved 

Quality, Reduced 

Costs 

This study was an extension of TAM 

adding subjective norm, security and 

confidentiality, and provider user profile.  

Perceived usefulness was found to have the 

greatest impact on intention to use. 

Perception of security and confidentiality 

positively influenced a physician to use 

TM.  

 

 

 

 

 

 

 

(Continued) 
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(Continued)    

Author(s) Provider 

or Patient 

Core Constructs Key Findings 

Su et al. 

(2013) 

Patient Perceived Ease of 

Use, Perceived 

Usefulness, Social 

Trust, Institutional 

Trust, Usage 

Intention 

Patient trust (social trust and institutional 

trust) significantly positively affected 

perceived ease of use and perceived 

usefulness separately. Perceived ease of 

use and perceived usefulness were found to 

be mediators between patient trust and 

usage intention 

Tsai (2014) Patient Perceived Ease of 

Use, Perceived 

Usefulness, Usage 

Intention, Social 

Trust, Institutional 

Trust, Social 

Participation, 

System Self-

Efficacy 

This study integrated TAM, social capital 

theory, and social cognitive theory. 

Findings showed that social capital factors 

(social trust, institutional trust, and social 

participation) significantly impact 

perceived ease of use and perceived 

usefulness, which influence usage 

intention.  Self-efficacy significantly 

impacted perceived ease of use but did not 

have a significant impact on perceived 

usefulness.  
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Diffusion of innovation.  In the TM literature, the diffusion of innovation theory has 

been a leading theory to explain and predict usage (Wade et al., 2017).  Rogers (1962) 

introduced the concept of the diffusion of innovation, which has been the backbone for many 

technology and product innovation studies over the years (Whitten et al., 2007).  Rogers (1995) 

defined diffusion as the process through which an innovation is communicated through certain 

channels over time among members of a social system.  According to this theory, an innovation 

is an idea, practice, or object that is perceived as new by an individual or other unit of adoption 

(Rogers, 2002).  Rogers (1995) explained that, “innovation is a process through which an 

individual passes from first knowledge of an innovation, to forming an attitude toward the 

innovation, to a decision to adopt or reject, to implementation of the new idea, to confirmation of 

this decision.” (p. 20)  Rogers & Signhal (2003) also categorized the individuals of a social 

system into five groups based upon their attitudes and actions towards innovation: innovators, 

early adopters, early majority, late majority, and laggards. 

Most relevant to this study, Rogers’ (1995) diffusion of innovation model creates a 

framework citing five factors that influence the rate of diffusion of new innovations.  The term 

adoption was utilized to describe this diffusion, which refers to the potential user’s decision to 

make use of the innovation as the best course of action available for their scenario (Rogers, 1976.  

Rogers (1995) posited that the characteristics that shape the rate of adoption are: (a) the 

perception of relative advantage, (b) the compatibility with past experiences and values, (c) the 

complexity of the innovation, (d) the observability of benefits, and (e) the trialability of the 

innovation on a limited basis.   

 The literature points to many applications of the diffusion of innovation theory in the TM 

context (Whitten et al., 2007a).  The theory has been used to explain the factors that influence 
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adoption and why adoption rates have been slow (Wade et al., 2017).  Diffusion of innovation 

has proved a valuable tool in the TM context because it stresses a multifaceted approach to the 

innovation diffusion process (Brooks, Manson, Bair, Dailey, & Shore, 2012).  Some of the 

studies have focused in on the stages of adoption (Zanaboni & Wootton, 2012) and the process 

that adopters work through (Brooks et al., 2012), whereas a few studies have analyzed the types 

of users Rogers (1995) identified in innovators, early adopters, early majority, late majority, and 

laggards (Zanaboni & Wootton, 2012), with a strong emphasis on the role of early adopters 

(Darkins, 2014).  The majority of the research in TM has explored predictors of successful 

adoption (Helitzer, Health, Maltrud, Sullivan, & Alverson, 2004) and pre-experience perceptions 

about TM (Brooks et al., 2012).  Through these studies, relative advantage has been found to be 

the key diffusion of innovation factor that influences the rate of TM adoption (Helitzer et al., 

2004; Robinson, Savage, & Campbell, 2003; Zanaboni & Wootton, 2012; Zhang, Yu, Yan, & 

Ton, 2015).  

Rogers (1995) explained that relative advantage “is the degree to which the user 

perceives the benefits or improvements upon the existing technology by adopting an innovation” 

(p. 69). The key idea of relative advantage is not that it is an objective advantage but that the 

individual perceives that the innovation is advantageous in comparison to the option to supersede 

it (Rogers, 2002).  Research consistently has shown that relative advantage is important for the 

adoption of health innovations and technologies (Tanriverdi and Iacono, 1999; Van Der Weide & 

Smits, 2001).  The decision to adopt a technology like TM is influenced by the ability of the 

potential adopter to judge whether the benefits (advantages) will outweigh the risks (Cain & 

Mittman, 2002).  When testing TM through the context of the diffusion of innovation factors, the 

following are specific relative advantages that were found to have an influence on adoption: 
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increased access to care (George et al., 2012), time efficiency and convenience (Grigsby et al., 

2002), decreased wait times (Zhang et al., 2015), and cost savings (Helitzer, 2004), among 

others.  

This study sought to build upon the literature by developing a more comprehensive 

framework of factors that provide a relative advantage for patients through TM.  The literature 

points to the importance of relative advantage in understanding the adoption of TM (Zanaboni & 

Wootton, 2012).  Rogers (2002) argued that if one wants to speed up the adoption of an 

innovation, the relative advantages need to be stressed and understood.  Most importantly, this 

study looked at the relative advantage through lens of patients (Robinson et al., 2003) and 

considered how their perception of value determines the ability to create value through the TM 

tool.   

Service dominant logic overview.  The concept of SDL proposes a change in perspective 

in economic exchanges and value creation.  According to SDL, service is the central mechanism 

for any economic exchange (Vargo & Lusch, 2004a).  Vargo and Lusch (2008) explained it is an 

“exchange of service that occurs by one actor using its skills and capabilities for the benefit of 

another actor” (p. 6)  Through SDL this places the focus on the process of the exchange rather 

than the output of a tangible product (Vargo & Lusch, 2008).  Value is co-created with customers 

and can be provided directly through intangible services or indirectly through tangible goods 

(Lusch and Vargo, 2006).  Customers actively engage in the co-creation of value through the 

integration of resources (Vargo & Lusch, 2008).  SDL requires a value process that is defined 

and co-created by the customer rather than found within the producer’s output (Vargo & Lusch, 

2004a).  Co-creation only exists if the customer is actively involved in the process and engaged 



DEVELOPING A TELEMEDICINE VALUE CO-CREATION FRAMEWORK 

26 
 

with the service exchange (Grönroos & Voima, 2013).  The concept of SDL co-creation of value 

runs contrary to the historic goods-dominant logic (GD-logic).  

 In the traditional GD-logic economic exchange model, value or utility is embedded in the 

good through manufacturing (Vargo & Lusch, 2004a).  Under GD-logic, the purpose of 

economic activity is to produce a good that could be distributed or sold (Vargo & Lusch, 2008).  

The popular value chain model starts with the input of raw materials, proceeds with 

manufacturing, and then ends with marketing and sales (Porter and Millar, 1985).  The value 

chain is supplier-centric, where value is produced by the manufacturer (Gummesson, 2008).  

This logic suggests a control of actors to maximize and manage tangible outcomes (Lusch & 

Nambisan, 2015.  The focus on the creation of standardized outputs encourages a separation of 

the actors and solidifies the producers as value creators (Vargo & Lusch, 2008).  Marketing’s 

role in this model is to create a time and place for the exchange of goods (Weld, 1916).  

 SDL shifts the focus from value determined in production to value-in-use through an 

exchange of operant resources (Grönroos, 2008).  Constantin and Lusch (1994) defined operant 

resources as skills and knowledge that are employed to act on operand resources.  Vargo and 

Lusch (2004b) explained that operand resources are tangible assets that are factors of production 

and technology that produce an output.  According to SDL, operant resources are primary and 

the basis for economic exchange (Vargo & Lusch, 2008).  Healthcare organizations’ core operant 

resources are their skill and medical expertise to care for their patients’ healthcare needs.  In the 

case of TM, the skill and expertise are brought to the patient’s home through the technology-

based care delivery platform.  The patient must be able to communicate and utilize a technology 

skill set to effectively access care through TM.  This requires both the healthcare organization 
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and patient to become resource integrators, which provides a basis for the co-creation of value 

(Lusch & Vargo, 2006).  

Co-creation of value.  There has been an emerging stream in service research redefining 

the concepts of value and value creation (Vargo & Lusch, 2004a, 2006, 2008, 2016, 2017; 

Grönroos, 2008, 2011).  The SDL literature argues value creation is best defined from the 

customer point of view (Gummesson, 2008).  Value is evaluated by the customer’s perception of 

what was received compared to what was given up to receive the service or product (Grewal, 

Iyer, Krishnan, & Sharma, 2003).  A central tenant of SDL is that value is created when the 

customer uses the product or service (Vargo & Lusch, 2004a).  This is referred to as value-in-

use, which places the customer as the central value creator and the service provider as the value 

facilitator (Grönroos & Voima, 2013).  Value co-creation is then the function of interaction 

between the service provider and customer (Vargo & Lusch, 2016).  

Customer value co-creation has been defined as the benefit realized from integration of 

resources through activities and interactions with collaborators in the customers’ service network 

(McColl-Kennedy, Vargo, Dagger, Sweeney, & Kasteren, 2012).  According to SDL, all actors, 

social and economic, integrate resources to jointly create value (Lusch & Nambisan, 2015).  

Vargo and Lusch (2004a) explained that SDL requires a value delivery process that is co-created 

with the customer rather than embedded in the provider’s output.  This emphasizes that the 

service provider cannot produce value on its own (Ordanini & Parasuraman, 2011) and requires 

the customer’s active participation to co-create value.  Recent studies have revealed the 

relevance of SDL in understanding value co-creation in healthcare (Dahl et al., 2018).  The 

healthcare organization creates value propositions through service offerings and care delivery 

mechanisms.  The customers realize and jointly create value when they utilize the service 
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offerings that fit their specific needs (Gummesson, 2008).  The engagement between the provider 

and patient creates an interactive co-creation of value exchange that is maximized when the 

patient is engaged in the value creation process (Dahl et al., 2018).  In healthcare, the co-creation 

of value is contextual to the situation and customer (Spanjol et al., 2015).  Not all patients are the 

same and bring into each interaction a unique set of needs, requirements, and skill sets.  

Healthcare co-creation happens within the customer’s service network and life scenario 

(Sweeney, Danaher, & McColl-Kennedy, 2015).  

Fundamental premises of service dominant logic and value co-creation.  Vargo and 

Lusch (2004a) established eight initial foundational premises (FPs) for SDL.  The FPs provide 

the foundation for the revised logic in which the service provision is fundamental to the 

economic change.  The authors later revised the wording of the FPs while adding a ninth (Vargo 

& Lusch, 2006), tenth (Vargo & Lusch, 2008), and finally eleventh proposition (Vargo & Lusch, 

2016).  Table 3 provides a listing of the FPs, along with an explanation of how each of the FPs 

relate specifically to the co-creation of value in TM.  For this study, FP2 (“Indirect exchange 

masks the fundamental basis of exchange”) and FP5 (“All economies are service economies”) 

were removed as they do not have direct implications upon TM value co-creation.  Table 3 also 

notes constructs that were utilized in this study as they relate to each of the FPs. 
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Table 3  

Service Dominant Logic Foundation Premises and Proposed Value Co-Creation Implications for 

Telemedicine 

Foundational 

Premise (FPs) 

Value Co-Creation Telemedicine (TM) Value Co-Creation 

FP1: Service is the 

fundamental basic of 

exchange.  

Service providers and 

customers co-create value 

through the exchange of 

operant resources.   

Patients co-create value through TM, 

exchanging their technical skills and 

personal health information with the 

specialized skills and knowledge of their 

health provider.  

FP 3: Goods are 

distribution 

mechanisms for 

service provision.  

Goods derive their value 

through use and are 

mechanisms for the 

consumption of operant 

resources (skills and 

knowledge).  They serve as a 

platform for value co-creation.  

The use of the TM platform allows for 

the exchange of information and co-

creation of value through a remote 

appointment.  

FP4: Operant 

resources are the 

fundamental source 

of strategic benefit.   

Competition advantage is 

achieved through 

collaboration of operant 

resources through value co-

creation in a way that is 

difficult to replicate.  

Healthcare organizations gain 

competitive advantage through TM by 

co-creating value with patients through 

the collaboration of resources.   

FP6: Value is 

cocreated by 

multiple actors, 

always including the 

beneficiary.  

Value co-creation is the 

interaction of multiple actors 

with the customer at the center 

of the value creation process.  

Value is only realized and 

created as value-in-use by the 

customer.  

The patient is at the center of the TM 

value co-creation process.  Value is 

created when the patient is able to utilize 

the service through their skill sets and 

connect their needs with the provider’s 

medical service and expertise through the 

TM platform.  

FP7: Actors cannot 

deliver value but can 

participate in the 

creation and offering 

of value 

propositions.  

Service providers facilitate 

value co-creation through 

value propositions.  Value-in-

use by the customer’s 

integration of resources 

initiates value creation.  

 

Healthcare organizations offer the value 

proposition of remote appointments 

through the TM platform.  The patients 

must see the value in the offering and 

integrate the resources to co-create value.  

   

 

(Continued) 
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(Continued)   

Foundational 

Premise (FPs) 

Value Co-Creation Telemedicine (TM) Value Co-Creation 

FP8: A service-

centered view is 

inherently 

beneficiary oriented 

and relational.  

Co-creation of value is 

relational and places the 

emphasis on the customer’s 

needs.  It is collaborative in 

nature with an emphasis on 

benefiting the customer.  

To co-create value through TM, the value 

proposition must be patient oriented.  

Understanding usage can only happen 

through the lens of a patient’s needs, 

health requirements, and skill sets.  

FP9: All social and 

economic actors are 

resource integrators.  

In the co-creation of value, 

both service providers and 

customers act as resource 

integrators.  

Value co-creation occurs when the 

patient accesses the TM platform, 

utilizing their skill sets, and 

communicates their health needs to a 

provider who offers medical skills and 

expertise.  

FP10: Value is 

always uniquely and 

phenomenologically 

determined by the 

beneficiary.  

Value is determined by the 

customer based upon their 

needs and experience.  

The value of TM is based upon the 

perception of the patient’s needs, 

experience, and requirements.  

FP11: Value co-

creation is 

coordinated through 

actor-generated 

institutions and 

institutional 

arrangements.  

The co-creation process is 

facilitated through the service 

provider in collaboration with 

the customer.  

The TM platform provides a facilitating 

mechanism for patients to realize value 

through remote appointments.  

 
Note: Table adopted from (Vargo and Lusch, 2016)  
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The underlying FP’s of SDL offer a number of insights to understand value co-creation in 

TM.  Vargo and Lusch (2004a) contended that service is the fundamental basic of exchange 

(FP1).  Value is created when there is an application of operant resources (skills and knowledge).  

Value co-creation then occurs when two or more actors integrate and use those operant resources 

in a system (Grönroos & Voima, 2013).  Padman et al. (2010) argued that patient engagement in 

the TM care delivery process is key to unlocking satisfaction and loyalty with the tool.  Studies 

have revealed that to co-create value in TM requires both physician (Newton, 2014) and patient 

(Greenhalgh et al., 2015) engagement in the entire TM care delivery process (Butcher, 2016).  

According to SDL, goods act as a mechanism for delivering value-in-use (FP3).  The 

value is not found in the good itself but in the operant resources that are exchanged through the 

good (Vargo & Lusch, 2016).  The goods provide a platform to develop value propositions 

through the service process, content, and configuration (Gummerrus, 2010).  The TM technology 

provides a platform for providers and patients to exchange operant resources to create value.  

The tool allows providers to offer care to a patient’s home without limitations of geography, 

hours, or location (Kucuk, 2016).  Co-creation can then occur when the patient accesses the tool 

to engage with the provider, sharing inputs and resources (Grönroos & Voima, 2011).  The 

technology aspect of the platform has posed challenges for both the providers (Whitten et al., 

2007a) and patients (Netwton, 2014).  Based upon this knowledge, the skill and abilities of the 

patient to integrate the technology (mechanism) is key to understanding why and how a patient 

would utilize the care delivery platform (Vatnøy et al., 2017).  

FP4 argues that operant resources (skills and knowledge) are the fundamental source of 

strategic benefit or competitive advantage for the firm (Vargo & Lusch, 2016).  This 

foundational premise contends that the exchange of operant resources between a service provider 
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and customer is hard to replicate and is the source for true competitive differentiation (Vargo & 

Lusch, 2016).  Prahalad and Ramaswamy (2004) called for the individualized co-creation of 

value that is customer-centric.  Patients have increasing expectations of technology-based care 

and offerings (Shrank, 2017).  By just offering an online service, like TM, the technology itself 

does not provide a differentiation (Vatnøy et al., 2017).  The source of competitive advantage is 

that TM rests in offering care that is patient-centric and aligns with patient needs, skills, and 

requirements.  

 The customer-centric perspective of SDL argues in FP6 that value is co-created by 

multiple actors, always including the beneficiary (Vargo & Lusch, 2016).  This shifts the historic 

perspective that placed value as delivered to customers through the goods (Vargo & Lusch, 

2017).  Earlier versions of the FPs state that the customer is always the co-creator of value 

(Vargo & Lusch, 2008).  Some literature in SDL has argued that customers are not just 

collaborators but the primary creators of value (Grönroos & Ravald, 2011).  Taking this mindset 

into the TM context, it emphasizes the key role of the patient in creating and determining value 

in the exchange.  

 Continuing the focus on the roles in value co-creation, FP7 contends that actors cannot 

deliver value but can participate in the creation and offering of value propositions (Vargo & 

Lusch, 2016).  This argues against the idea that value is something embedded in the goods, 

claiming it is only understood through value-in-use (Grönroos & Voima, 2013).  In other words, 

the value-in-use or interaction of the provider’s value proposition and customer value creation is 

what initiates value co-creation (Grönroos, 2011).  By offering care through TM, the healthcare 

organization is offering a value proposition that is only realized as valuable when the patient 

integrates with their resources.  FP8 then contends that a service-centered view is inherently 
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beneficiary oriented and relational (Vargo & Lusch, 2016).  This explains that the customer is at 

the center of value creation and acknowledges the relational component of service interactions 

(Vargo & Lusch, 2008).  The relational focus places an emphasis on developing a value 

proposition and exchange that maximizes the customers’ perceived benefits (Vargo & Lusch, 

2017).  Extending this idea to TM, the value proposition offered should elicit the benefits sought 

by patients through TM.  Research in TM has found that priorities in benefits sought by patients 

include access (Bodenheimer & Pham, 2010), quality (Hickson et al., 2015), efficiency (Roettl et 

al., 2016), reduced costs (Newton, 2014), and managing chronic diseases (Butcher, 2016).  

 FP9 recognizes that in value co-creation, “all social and economic actors are resource 

integrators” (Vargo & Lusch, 2008, p. 7).  This implies a network of networks perspective, with 

each actor contributing to value through resource integration (Vargo & Lusch, 2016).  Grönroos 

and Ravald (2011) posited that service providers can support customers in their role as resource 

integrators via value facilitation.  This means that service providers deliver resources to 

customers to best engage the value creation process (Grönroos & Voima, 2013).  Healthcare can 

offer this value facilitation through TM by offering a user-friendly and high-quality technology 

platform (Hickson et al., 2015).  However, the patients’ key role as resource integrators cannot 

be minimized, as value cannot be realized until it’s realized as value-in-use (Vargo & Lusch, 

2004a).  Patients’ abilities and comfort levels with technology has been shown to be a 

determining factor of whether they use TM (Whitten et al., 2007).  FP10 reiterates where value is 

established, stating, “Value is always uniquely and phenomenologically determined by the 

beneficiary” (Vargo & Lusch, 2016, p. 8).  This requires service providers to measure the utility 

of their service through the lens of the patient.  This places an emphasis in TM on patients’ 

preferences, perspectives, and needs in developing the care model (Margolius & Bodenheimer, 
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2010).  For example, the TM care delivery mechanism may be less convenient for a provider, but 

studies show that patients are keenly interested in the convenience and access that TM offers 

them by receiving care remotely (Butcher, 2016; Hickson et al., 2015; Kucuk, 2016; Roettl et al., 

2016).  

 Finally, FP11 posits that value co-creation is coordinated through actor-generated 

institutions and institutional arrangements (Vargo & Lusch, 2016).  Vargo and Lusch (2016) 

explained further that “institutions represent the humanly devised, integrable resource that are 

continually assembled and reassembled to provide the structural properties we understand as 

social content and this is fundamental to our understanding of value co-creation process” (p. 11).  

 Overall, SDL emphasizes the key role of the patient as a co-creator of value through the 

integration of resources.  Previous studies investigating TM through TAM have failed to capture 

and explain value creation through the exchange of resources.  While TAM has provided insights 

into adoption of the technology (Rahimi, Nadri, Lotfnezhad, & Timpka, 2018), it lacks in the 

comprehensive explanation of the role of the patient in resource integration and co-creation of 

value (Grönroos, 2008).  Building upon previous research finding relevance for SDL in 

healthcare (Dahl et al., 2018; Sweeney et al., 2015), this study posited that the SDL theory 

provides a lens and perspective to understand TM usage and co-creation of value.  

Patient–provider relationship and SERVQUAL.  Research and practice has 

increasingly realized the importance of the patient–provider relationship (Koudriavtseva, Onesti, 

Pestalozza, Sperduti, & Jandolo, 2012).  Engel’s (1977) seminal work on this relationship 

initiated a rich stream of research underscoring the impact of the patient–provider relationship on 

patient engagement and outcomes.  The patient–provider relationship contains psychological, 

emotional, and relational elements that strongly influence a number of key factors (Fuertes et al., 
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2017).  First, research has pointed to the patient–provider relationship impacting patient 

engagement (Dahl et al., 2018).  The relationship incorporates cognitive and emotional 

dimensions, which translate into patient personal accountability and connectivity with patient 

care (Blasi, Harkness, Ernst, Georgiou, and Klaijnen, 2001).  When the relationship is strong, 

patients are more likely to share information and be open to receiving information (Anderson & 

Dedrick, 1990; Potter & McKinlay, 2005).  Patients then have a higher level of adherence to 

recommendations because of the openness and trust in the relationship (Carlson et al., 2001).  

Second, research has continued to reinforce that the patient–provider relationship has an effect 

on health outcomes for the patient (Kelley, Kraft-Todd, Schapira, Kossowsky, & Riess, 2014).  

Patients not only have a higher degree of an expectation of positive outcomes (Fuertes et al., 

2007), but they also see more positive results in their overall health (Dahl et al., 2018).  Finally, 

research has suggested that the patient–provider relationship is a key determinant of patient 

satisfaction (Baker, Rideout, Gertler, & Raube, 2005).  

 While there has been rich research examining and empirically testing the importance of 

the patient–provider relationship in traditional healthcare settings, there is sparse research 

investigating the impact on TM usage.  Bulik (2004) initiated research examining the role of the 

patient–provider relationship in understanding TM usage and applicability.  LeRouge, Garfield, 

& Collins (2012) contended that the relational components are just as relevant and important to 

successful care delivery through TM. Initial studies have found that to develop the relationship 

or keep it intact through TM, the ability to communicate through technology and have comfort 

utilizing technology are crucial (Bulik, 2008).  Roettl et al. (2016) argued that patients’ trust with 

the technology and provider plays a key role in positive perceptions and usage of TM.  While 

research has initiated conversations on this topic, there is a call to develop a more robust 
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understanding of how patients perceive TM interactions and the impact of the patient–provider 

relationship on the care delivery platform (Hickson et al., 2015).  

 The SERVQUAL model (Parasuraman, Zeithaml, & Berry, 1988) has been one of the 

most widely utilized measurements scales to test and examine customers’ perceptions of service 

quality.  SERVQUAL is based on the expectancy disconfirmation model that assesses the service 

quality by comparing the perception of service received to prior expectations of what the service 

should provide (Parasuraman et al., 1988).  The model is comprised of five dimensions 

(responsiveness, reliability, assurance, tangibles, and empathy) that are used as a measurement 

tool to test service quality (Parasuraman et al., 1988).  SERVQUAL consists of 20 questions that 

have been established as reliable and valid in numerous studies (Udo, Bagchi, & Kirs, 2011).  

The model was developed to be adapted or supplemented to fit the context of a variety of 

organizations or industries (Parasuraman, Berry, & Zeithaml, 1991).  

  SERVQUAL has been applied to a wide variety of industries (Lu & Wu, 2010; Udo et 

al., 2011), including healthcare (Yin et al., 2016).  Pansiri and Mmereki (2010) utilized the 

SERVQUAL model to empirically test service quality in hospital and clinics.  Shieh, Wu, & 

Huang (2010) adapted the model to identify key factors that influence patient satisfaction at 

hospitals in Taiwan.  Studies have found applicability of the model in various types of healthcare 

settings, including hospitals, outpatient clinics, dental offices, and other contexts (Ahmed & 

Samreen, 2011; Büyüközkan, Çifçi, & Güleryüz, 2011; John, Yatim, & Mani, 2011).  The model 

has been found useful in assessing gaps in healthcare delivery and understanding strategies for 

improvements (John et al., 2011).  Along with general healthcare contexts, SERVQUAL has 

been utilized to measure patient perceptions of service quality in TM (Yin et al., 2016; Yun & 

Chun, 2008).   Yin et al. (2016) utilized SERVQUAL to evaluate patients’ attitudes and 
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perceptions towards utilizing TM for their care delivery; the study pinpointed key strengths and 

weakness of TM impacting perspectives.  Yun and Chun (2008) mapped out the SERVQUAL 

dimensions evaluating factors that influence service quality and relational components.  

 This study recognized the importance of the patient–provider relationship and perceptions 

of service quality in understanding TM usage.  Research has suggested that relational 

components and quality perception play a key role in behavior intentions to utilize technology-

based care delivery (Choi et al., 2004).  To measure relationships and perceptions of service 

quality, we adapted aspects of SERVQUAL to develop factors that influence intention to utilize 

TM.   

Literature Review Summary: Service Dominant Logic Combined with SERVQUAL  

Research has examined TM through a number of theories, perspectives, and models (Hickson et 

al., 2015).  Studies have extensively used TAM, and variations of TAM, to test adoption of TM 

(Rahim et al., 2018).  While the model is helpful in understanding basic elements of adoption, 

numerous studies have found the model inadequate in its ability to fully capture the service and 

relational components of technology-based healthcare (Rahim et al., 2018).  Diffusion of 

innovation has also been utilized in a variety of capacities to study TM usage.  The model’s five 

factors influencing rate of diffusion have seen the greatest focus, with relative advantage found 

to possess the greatest applicability in explaining patients’ perceptions of TM (Zanaboni, 2012).  

This study drew upon the concept of relative advantage to build an understanding of how and 

why a patient would utilize TM.  Specifically, relative advantage argues that patients will be 

more likely to utilize an innovation if they see benefits greater than the option that preceded 

(traditional care; Rogers, 1995).  The focus on the benefits perceived by the patient provides a 

context and focal point to develop factors influencing usage (Robinson et al., 2013). 
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 The backbone for this study was the integration of SDL and SERVQUAL.  SDL provided 

a theoretical foundation and perspective that guided the development of a framework to explain 

and test the factors that create value and influence usage of TM.  SERVQUAL was adapted to 

build factors that test patients’ perceptions of service quality and relational elements.  The 

underlying cohesion of SDL and SERVQUAL drove the placement of the customer (patient) at 

the focal point and perspective of study.  The historical GD-logic argued the creator of value was 

the producer.  In the same way, the historical model of healthcare placed the provider as the 

creator of value, telling the patient what to do (Muldary, 1983).  According to SDL, the customer 

creates value in collaboration with the producer (Vargo & Lusch, 2008).  From this SDL context, 

the patient is now seen as the primary value creator, collaborating in a relational context with the 

provider (Fuertes et al., 2017).  SERVQUAL provides a measurement tool to test patients’ 

perspectives of how value would best be created from their viewpoint.  This study adapted 

aspects of the SERVQUAL model for the TM context, as was recommended through its original 

inception (Parasuraman et al., 1988).  SERVQUAL has been adapted and combined with other 

theories to fit specific contexts in numerous studies (Peyrot et al., 1993; Gabott & Hogg, 1994; 

Kilbourne et al., 2004), including TM (Yin et al., 2016).  The following section develops a 

framework of factors that influence TM usage by utilizing SDL and SERVQUAL. 

Model and Hypotheses 

 This study developed a framework to examine patient attitudes towards TM, describe 

factors that influence usage, and test antecedents and relationships with TM usage.  First, the 

framework developed six factors that explain attitudes towards TM.  Second, we explored how 

these factors each influence the likelihood of a patient to use TM.  Finally, the framework was 
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utilized to examine the interrelationship of the attitudes.  This framework explored the key role 

of attitudes, operant resources, and service configurations in the creation of value through TM.   

This framework contributes to the literature in a number of ways.  First, the study 

provides insights into attitudes towards TM.  Previous studies have lacked in their ability to 

comprehensively explain the value from the perspective of the patient.  Second, through the 

perspective of SDL, we built greater understanding of the role patients play in value co-creation.  

Much of the literature to date has focused on transactional aspects of TM.  This study explored 

the relational and patient-focused components of TM.  Third, to our knowledge, this study 

provides the most comprehensive TM framework exploring interrelationships of patient attitudes 

towards TM.  Finally, the examination of antecedents and relationships of TM usage provides 

further insights into the complex nature of digital health tools.  Model 1 (Figure 2) examined and 

empirically tested the direct relationships of six attitudinal factors that influence a patient’s 

likelihood to use.  Model 2 (Figure 3) then posited interrelationships between these factors, 

further exploring the understanding of TM usage.  

Model 1: Factors Influencing Telemedicine Usage 

 Research has explored many positive individual components and advantages that TM 

offers patients (Hickson et al., 2015).  While initial research has appeared promising, adoption by 

patients continues to progress at a slower pace than expected (Zanaboni & Wootton, 2016).  

Research on TM usage has not delivered a comprehensive model empirically capturing factors 

that influence adoption (Roettl et al., 2016).  Recognizing this gap, in our work, Model 1 

examined the factors that influence usage of TM.  Model 1 (Figure 2) developed six constructs 

(access, impact on patients, care uses, comparison to traditional, current engagement with 

provider, and tech savviness) that we posited positively impact TM usage.  The theoretical 
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foundation for this model was built from an SDL perspective, with constructs built with 

influences from diffusion of innovation and SERVQUAL.  The following section details the 

hypothesized direct effects of the six factors on likelihood to use TM. 
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Figure 2. Factors influencing telemedicine usage. In this figure, the symbol + denotes that the 

independent variable is positively associated with the dependent variable. Whereas, the symbol – denotes 

a negative association.   

  

H1-H6 
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Access.  The TM literature has cited access to care as a top benefit sought by patients 

when choosing TM (Hickson et al., 2015).  In alignment, Bodenheimer and Pham (2010) found 

that greater access to care is the core for why many patients and providers engage with TM.  

Improved access to care via TM allows patients to receive care in a time and place that is 

convenient for them.  This includes improved timeliness of care, increased access to providers, 

decreased interruption of daily activities to receive care, and ability to receive care remotely, no 

matter the location.  According to SDL, the creation of value is customer focused (FP8), and 

value is determined by the beneficiary (FP10; Vargo & Lusch, 2008).  The customers realize and 

jointly create value when they utilize the service offerings that fit their specific needs (Sandstrom 

et al., 2008).  The SDL literature has argued value creation is best defined from the customer 

point of view (Grönroos, 2011).  Research has confirmed that from the patients’ points of view, 

convenient access to care ranks as a top driver of value for patients (Roettl et al., 2016).  

The SERVQUAL factor of responsiveness involves prompt service (Parasuraman, 1988).  

The concept of responsiveness has evolved, transitioning from pure on-site service delivery to 

technology-delivered service (Kucuk, 2016).  Patients want immediate access to healthcare 

services, information, and results (Hansen & Okuda, 2018).  Patients value the choice to be seen 

when and where they want (Roettl et al., 2016).  In a TM context, the updated version of 

responsiveness would be defined as increased access to care in the time, location, and needs of 

the patient.  George et al. (2012) argued that increased access to care is the key relative 

advantage that offers value to the patient through TM over traditional care.  

Research has confirmed the importance of increased access to care, with patients citing 

varying reasons for this determination of value (Zhang et al., 2015).  Albert et al. (2011) found 

patients cite convenience in location and time as leading drivers for TM usage.  Mehrotra et al. 
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(2013) elaborated that those not within close driving or walking proximity to a hospital would be 

more likely to utilize the service.  Martin, Probst, Shah, Chen, & Garr (2012) found that rural 

hospitals and patients have high interest in TM because the gaps in access that may have been 

there previously because of geographic location could be reduced by TM usage.  Nijland, 

Gemert-Pijnen, Boer, Steehouder, & Seydel (2009) studied access with TM and found time to be 

an element patients care about.  This includes the increased speed of care delivery (Padman et 

al., 2010) and decreased impact on daily life.  Other studies have explored the relational 

components to increased access.  Patients have expressed interest in using this technology to 

communicate more with their providers (Leong, Gingrich, Lewis, Mauger, & George, 2005).  

Other studies have found that patients see the ability to increase connectivity with their providers 

to manage their chronic conditions at home as beneficial (Butcher, 2016), decreasing the acute 

issues through more effective management (Shields & Chapman, 2013).  

In summary, research consistently has found that patients desire greater access to care 

and are drawn to TM because of this relative advantage.  The value proposition (FP7) of TM 

provides a platform (FP3) to exchange the operant resources of care delivery (FP1) remotely, 

offering increased access to care which research has confirmed is of high value for patients 

(FP10).  Therefore, this study posited that when patients perceive they will have increased access 

to care, they will be more likely to use TM.  

H1: Access to care will be positively associated with likelihood to use TM.  

Impact on patients.  The TM literature consistently has found that patients utilize TM 

when the perceived benefits outweigh the risks (Hickson et al., 2015).  In healthcare, the core 

benefits sought by patients include health outcomes, quality of care, patient–provider 

relationships, and satisfaction (Bishop, Mendelsohn, & Casalino, 2013).  Egebe et al. (2016) 
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found that TM usage is linked to patients’ perceptions of treatment credibility.  Further, research 

has contended that patients will use TM when they feel the tool will provide value (Albert et al., 

2015).  According to SDL, customers’ perceptions of value are defined by what they expect to 

receive (Lusch and Vargo, 2006).  This beneficiary-oriented view argues that value is defined 

solely by the customer (Vargo & Lusch, 2008; Gummesson, 2008).  The healthcare 

organization’s core value proposition to the patient through TM is quality care that will have a 

positive impact upon the patient (Chandler & Lusch, 2015).  Patients then react to their specific 

scenarios and seek resources that will maximize their value (Chandler & Vargo, 2011).  The 

value to the patients is how it will positively impact them individually (Vargo & Lusch, 2017).  

This perspective is reinforced through the concept of relative advantage (Rogers, 1995).  Rogers  

and Singhal (2003) explained that relative advantage is when a customer sees the benefit or 

advantage in comparison to the previous option.  Studies have found when patients perceive 

relative advantage through TM, there will be increased rates of TM adoption (Helitzer, 2004; 

Robinson et al., 2003; Zanaboni and Wootton, 2012; Zhang et al., 2015). 

 The TM literature consistently has pointed to the importance of outcome expectations on 

usage (Asua et al., 2012).  Initial pilot studies have found that patients (Padman et al., 2010) and 

providers (Dixon & Stahl, 2009) express interest in using the TM platform when they perceive 

positive outcomes (Sicotte, Lehoux, Fortier-Blanc, & Leblanc, 2003).  Hafeez-Baig & Guruajan 

(2010) revealed that the perceived level of quality of care through TM determines patient 

attitudes and decisions.  Bishop et al. (2013) confirmed these results, revealing that patients seek 

not only quality of care, but also improved relational components.  Studies have also found that 

managing chronic disease through TM encourages use by both patients and providers (Shields & 
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Chapman, 2013).  Further, a general optimism towards outcomes through TM has been linked to 

stronger levels of intention to use TM (Saigi-Rubio et al., 2014).  

 TM research has revealed that perceived advantages and positive impacts of TM 

influence intention to use (Hickson et al., 2015).  According to SDL, value is co-created (FP6) 

through TM (FP3) when patients perceive the benefit or positive impact (FP8) fits their needs 

(FP10).  Therefore, we argue that when a patient perceives positive impacts through the TM care 

delivery platform, they will be more likely to use. 

H2: Perceived impact on patients will be positively associated with the likelihood to use 

TM. 

Care uses.  Research has found TM relevant in a number of different care delivery 

contexts including: primary care (Adamson & Bachman, 2010), monitoring vital signs (Shields 

& Chapman, 2013), managing chronic conditions (Butcher, 2016), mental health appointments 

(Albert et al., 2015), conducting follow-up appointments (Vatnøy et al., 2017), renewing 

prescriptions (Nijland et al., 2009), and more.  Albert et al. (2011) suggested that patients 

envision a number of different care uses for TM.  This current study defines care uses as the 

number of ways in which TM can be utilized to deliver care for a patient.  This definition 

extends care uses from basic communication with a patient to monitoring chronic diseases to 

taking care of acute issues.  Initial research has suggested that patients feel inserting TM into 

various aspects of their care delivery will decrease the amount of traditional office visits (Tang, 

Black, & Young, 2006) and improve efficiency of their care (Bergmo, Kummervold, Gammon, 

& Dahl, 2005).  Further, patients have expressed the importance of bridging the gap between 

care use needs, developing continuity of care through TM (Adamson & Bachman, 2010).  

Padman et al. (2010) found that patients used TM for multiple care uses, integrating various 
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aspects of their care.  Overall, patients who see the opportunity for multiple care uses for TM 

feel it will improve care delivery and increase likelihood to use (Butcher, 2016).  

According to SDL, TM is a mechanism (FP3) to provide value propositions or care uses 

that fit patients’ needs (F10; Vargo & Lusch, 2008).  Co-creation occurs when the patient finds a 

care use of value and accesses the TM platform to engage with the provider (Grönroos & Voima, 

2013).  Value is only realized and created as value-in-use by the patient (Chandler & Vargo, 

2011).  Healthcare organizations must provide desired service processes, content, and 

configurations to encourage use (Gummerus, 2010).  If patients do not perceive value in the 

configuration or care use options, they will not engage the TM option.  Patients are the primary 

creators and determiners of value (Gummesson, 2008) as they evaluate the usefulness of the care 

use options available.  Butcher (2016) discussed the menu of care use options that patients use to 

judge the applicability of TM to their care needs.  Shields and Chapman (2013) found that 

patient usage of TM increased as usage options aligned with their requirements.  Research 

consistently has found that healthcare organizations must develop patient-focused options to 

encourage usage (Greenhalgh et al., 2015).  Therefore, this study contended that when patients 

perceive value (F10) in the care use options available (FP7) through TM (FP3), they will be 

more likely to utilize the care delivery platform.  

H3: Perceived care use will be positively associated with the likelihood to use TM. 

Relative service quality. The diffusion of innovation theory explains through relative 

advantage that the adoption of an innovation is evaluated in comparison to the previous option 

(Rogers, 1995).  In the context of TM, patients compare the reliability and quality of a TM visit 

to that of a traditional face-to-face visit.  Studies have revealed that many patients and providers 

use TM because they view the quality comparable to that of an in-person visit (Albert et al., 
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2011; Jenkins-Guarnieri, Pruitt, Luxton, & Johnson, 2015).  Dixon and Stahl (2009) found TM 

similar to face-to-face visits on most measures, including time spent with the physician, ease of 

interaction, and personal aspects.  In alignment, Egede et al. (2016) found that patients utilizing 

TM viewed the care as credible compared to face-to-face visits.  Research has also found that 

patients who choose not to use TM express concerns related to reliability, confidentiality, and 

privacy that would not be a concern with traditional care (George et al., 2012).  Haluza, Naszay, 

Stockinger, & Jungwirth (2017) also found those who expressed distrust or skepticism were less 

likely to utilize digital care. 

 This study aligns with previous TM literature, contending that patients evaluate the 

relative advantage of TM in comparison to traditional face-to-face care delivery (Rogers, 1995).  

The operational construct of relative service quality is an adoption of the SERVQUAL factor 

reliability (Parasuraman et al., 1988).  Reliability is defined as the ability to perform the 

promised service dependably and accurately (Parasuraman et al., 1988).  This present study 

contended that patients are concerned whether TM will offer the same reliability, thoroughness, 

quality, and relational aspects as a traditional visit.  Research has revealed that comparison 

impacts patients’ decisions to use (Jenkins-Guarnieri et al., 2015) or not use (George et al., 2012) 

TM.  In alignment with the SDL framework, if patients do not believe the quality compares with 

a traditional visit, they will not see the value (FP10) in TM (Vargo & Lusch, 2008).  Co-creation 

of value only happens when patients perceive value in the service offering (Gummerrus, 2008).  

The perception of value is established and evaluated in comparison to the patients’ previous 

experiences with traditional care (Chandler & Lusch, 2015).  Thus, this study posited that 

patients who perceive (FP10) TM (FP3) provides reliable and quality care (FP7) in comparison 

to traditional face-to-face care will be more likely to use TM (FP9).  
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H4: Relative service quality will be positively associated with the likelihood to use TM.  

Current relationship with provider.  Research has established the importance and 

multi-faceted nature of the patient–provider relationship (Dahl et al., 2018; Koudriavtseva et al., 

2012).  The patient–provider relationship contains psychological, emotional, and relational 

elements that have a strong impact on patient outcomes, attitudes, and decisions (Fuertes et al., 

2017).  The cognitive and emotional dimensions of the relationship translate in patients’ 

connectivity with their care and with their providers (Blasi et al., 2001).  Greenhalgh et al. (2015) 

contended that the impact of the human and relational element of healthcare on TM cannot be 

underestimated.  Studies have revealed that patients perceive TM to not be as relational as in-

person visits, which has been found to impact adoption (Green et al., 2016; Nijland et al., 2009).  

In alignment with research on the patient–provider relationship, SDL describes the service-

centered view as inherently beneficiary oriented and relational (Vargo & Lusch, 2008).  The 

relational perspective places the customer at the center of value creation and acknowledges that 

value co-creation occurs best in a relational context (Vargo & Lusch, 2016).  Bataldon et al. 

(2016) argued that patients and providers must work together in a relational context to co-create 

value. Dahl et al. (2018) confirmed the importance of the patient–provider relationship in co-

creating value that produces positive health outcomes.  While network actors are linked in the 

dynamic relational exchange, they are also constrained by the resource-integration activities the 

service exchange mechanism affords (Vargo & Lusch, 2017).  While TM may offer some 

positive benefits to the patient–provider relationship (Shrank, 2017), research has revealed the 

relational challenges posed by the technology model negatively impacts adoption (Green, 

Hartley, & Gillespie, 2016).  
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The SERVQUAL dimension of empathy captures the relational component of service 

delivery.  Parasuraman et al. (1988) defined empathy as “the provision of caring, individualized 

attention to the customer.” (p. 23)  Newton (2014) studied the relational components of TM and 

found that patients were not experiencing the elements SERVQUAL described in empathy; the 

study found patients felt objectified and part of a transaction, rather than receiving caring, 

individualized attention.  Further, research has revealed the patient–provider relationship changes 

through TM as communication dynamics and abilities are impacted (Lupton & Maslen, 2017).  

Validodath et al. (2017) found that patients who have a strong patient–provider relationship do 

not want to try TM, citing priority of the relationship over convenience factors.  In alignment 

with the literature, this present study contended that when patients value (FP10) the relationship 

with their providers, they will want to co-create value (FP6) in a context that maximizes the 

relational (FP8) exchange (FP1). 

H5: Current engagement with health providers will be negatively associated with the 

likelihood to use TM.  

Tech savviness.  Patients’ skill and comfort levels with technology have been found to 

be a determining factor of whether they utilize TM (Whitten et al., 2007a).  This present study 

defined a patient’s skill and comfort level with technology as tech savviness.  This concept and 

its corresponding impact on TM usage has been studied through varying perspectives.  Saigi-

Rubio et al. (2014) found that those that use technology more in their personal lives have a 

higher likelihood to use TM.  Similarly, Roettl et al. (2016) found that those who already 

communicate with their providers through email or online patient portals are more likely to use 

TM.  Studies have utilized self-efficacy as a concept to test the impact of patients’ confidence 

and willingness to try new technologies (Rho et al., 2014; Tsai, 2014).  Cherrez-Ojeda et al. 
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(2018) concluded that patients are comfortable using technologies to the degree they already use 

them or to the degree they are confident with the technology.  Chan, Matthews, & Kaufman 

(2009) utilized a taxonomy to discuss healthcare technology orientation and defined it as e-

Health literacy, which measures the individual’s abilities and comfort level with media, 

computers, reading, and other types of digital-related literacy.  Consistent through the literature, 

studies have found those with higher levels of tech savviness, self-efficacy, or e-Health literacy 

are more likely to use TM (Roettl et al., 2016; Vatnøy et al., 2017; Viers et al., 2015). 

Core to the SDL premise is the role of the customer integrating operant resources to co-

create value (Vargo & Lusch, 2004a).  The distribution mechanism (FP3) of TM necessitates that 

the patient and provider interact through technology and co-create value (FP6) in the exchange 

(Greenhalgh et al., 2015).  Some of the SDL literature has argued that patients are not just 

collaborators but primary creators of value in the exchange (Grönroos & Voima, 2013).  Further, 

SDL contends that all actors are resource integrators (FP9), requiring patients to utilize their 

technological skills to access and communicate through the platform (Vargo & Lusch, 2016).  

Ordanini and Parasuraman (2011) described the ability and skills to integrate the resources as 

collaborative competence, dynamic capability, and knowledge interfaces.  Value is then created 

when both the patient and provider are able to adequately utilize the technology and integrate 

their respective operant resources (Grönroos & Voima, 2013).  This current study posited that the 

TM platform (FP3) requires patients to integrate (FP9) the technology to co-create value (FP6) in 

the exchange (FP1) and their comfort level with technology (tech savviness) will influence their 

likelihood use TM.  

H6: Tech savviness will be positively associated with the likelihood to use TM.  
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Model 2: Interrelationships among Telemedicine Usage Antecedents 

 Research has revealed that the choice to use TM is complicated and multi-faceted (Rahim 

et al., 2018).  Model 2 (Figure 3) explored the interrelationships among TM usage and attitudinal 

factors.  This model expounded upon Model 1 by proposing and testing the antecedents that lead 

to TM usage.  The following section details these hypotheses and impacts upon likelihood to use 

TM.   
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Figure 3. Interrelationships among telemedicine usage antecedents. In this figure, the symbol + 

denotes a positive association between variables. Whereas, the symbol – denotes a negative association.   
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Antecedents to relative service quality.  Research has revealed that tech savvy patients 

view TM as comparable to face-to-face care delivery (Magnus, Sikka, Cherian, & Lew 2017).  

Rho et al. (2014) found that patients with higher levels of tech savviness were more willing to try 

new care delivery technologies and have greater trust in the reliability of TM in comparison to 

traditional care.  Similarly, those who express confidence in their technological abilities have 

been found to positively compare digital care to traditional care (Haluza et al., 2017).  Research 

has also found that tech savvy patients express optimism in the quality of interactions and health 

outcomes expected in comparison to traditional care (Dario et al., 2017; Robinson et al., 2003).  

In contrast, research has revealed that patients with low tech savviness have a negative 

perception of TM in comparison to traditional face-to-face care delivery (George et al., 2012).  

Worster and Swartz (2017) found that low tech savvy patients do not feel like TM will offer the 

same quality and personability as face-to-face traditional care.  In alignment, SDL contends that 

patients must be resource integrators to co-create value (Vargo and Lusch, 2016). Value is 

created when both the patient and provider can adequately and confidently use the technology 

(Grönroos & Voima, 2013).  The patients’ determination of value (Gummesson, 2008) is 

influenced by their ability to integrate the resource through the service exchange (Vargo & 

Lusch, 2017).  The service ecosystem of TM is constrained by the actors’ capacity and 

willingness to engage the platform (Ng and Vargo, 2018).  When patients perceive effort beyond 

their capabilities is required, their perception of the value proposition will decrease (Sweeney et 

al., 2015).  Further, the perception of value is established and evaluated in comparison to the 

patients’ past experiences with traditional care (Chandler & Lusch, 2015). 

In summary, research has revealed that patients do not all have the same level of tech 

savviness (Padman et al., 2010).  Varying levels of tech savviness influence attitudes towards the 
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reliability and quality of TM in comparison to traditional care (Cherrez-Ojeda et al., 2018).  This 

present study posited that tech savviness influences how patients perceive the relative advantage 

of TM in comparison to the previous option of traditional face-to-face care (Rogers, 1995).  

H7: Tech savviness will be positively associated with relative service quality. 

Antecedents to impact on patients.  This study defines impact on patients as the 

expected health outcomes, quality of care, patient–provider relationships, and satisfaction that 

patients receive through TM.  Research has revealed that patients’ anticipated outcomes through 

TM are influenced by their individual skill and comfort levels with technology (Saigi-Rubio et 

al., 2014).  Dario et al. (2017) contended that tech savvy patients feel confident engaging TM 

and foreseeing positive outcomes.  Further, Robinson et al (2003) found that tech savvy patients 

see the TM tool as an opportunity to achieve a positive outcome.  Tech savvy patients have been 

found to be more confident in their abilities and trust in using the TM technology platform 

(Newton, 2014).  Xyrichis et al. (2017) explained tech savvy patients have an inner belief in their 

capabilities and are confident TM will positively impact them.  In contrast, patients with low 

tech savviness have been found to be frustrated with the TM technology and skeptical the tool 

will positively impact their care (Andrews et al., 2017).  

 According to SDL, patients are value creators, while providers and healthcare 

organizations engage as value facilitators (Grönroos & Voima, 2013).  As value creators, patients 

define and initiate value co-production (Gummesson, 2008).  Value to patients is judged through 

the lens of impact the care delivery will have upon their health, satisfaction, and relationships 

(Vargo & Lusch, 2017).  Research has contended that patients’ judgement on the impact of TM 

is strongly influenced by patients’ level of tech savviness (Tsai, 2014).  Further, patients’ key 

role as resource integrators requires a level of technical skill, which may discourage those 
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lacking tech savviness (Dario et al., 2017).  Patients react to their specific scenarios and seek to 

use resources that maximize their value (Chandler & Vargo, 2011).  Therefore, this present study 

posited that when patients feel confident in their ability to integrate the resource of TM (FP9), 

they will expect higher levels of value or impact (F10).  

H8: Tech savviness will be positively associated with impact on patients. 

 Roger’s (1995) diffusion of innovation discussion on relative advantage explained that 

patients form their perceptions of value by how the new innovation compares to the previous or 

traditional option.  Research on TM has affirmed Roger’s (1995) relative advantage argument, 

finding that patients develop their perceptions of expected impact by how they compare TM to 

traditional care (Jenkins-Guarnieri et al., 2015).  Powell, Henstenburg, Cooper, Hollander, & 

Rising (2017) found that patients who felt TM was comparable to traditional care perceived they 

would receive positive results.  Dario et al. (2017) also revealed patients who perceived TM was 

comparable to traditional, and even enhanced, felt it was going to positively impact them in 

health outcomes.  Further, studies have concluded that when patients feel TM is comparable to 

traditional care, they expect they will be satisfied with the interaction and outcome (George et 

al., 2012; Jenkins-Guarnieri et al., 2015). 

 According to SDL, value is defined by what the patient expects to receive (Lusch and 

Vargo, 2006).  The firm can facilitate the value (Grönroos & Voima, 2013), but patients are the 

sole determiners of value from their perspective (Gummesson, 2008).  Patients compare the 

service ecosystems available to determine levels of value (Lusch & Nambisan, 2015) and then 

form their perceptions of value based upon their experiences and viewpoints (Chandler & Lusch, 

2015).  The TM literature has pointed to patients evaluating the comparison of TM to traditional 

care to develop their determination of value in the form of impact via outcomes, satisfaction, and 
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quality (Jenkins-Guarnieri et al., 2015).  The perceived credibility of TM in comparison to 

traditional has been consistently linked to perceived satisfaction and quality (Egede et al., 2016).  

Therefore, this present study contended that patients evaluate the level of value (FP10) they will 

receive (FP8) by comparing the service mechanism options (FP3). 

H9: Relative service quality will be positively associated with impact on patients. 

Antecedents to care uses.  Within TM there are a number of care uses or options for 

patients (Albert et al., 2011).  Patients have utilized TM for primary care (Adamson & Bachman, 

2010), managing chronic conditions (Butcher, 2016), conducting follow-up appointments 

(Vatnøy et al., 2017), renewing prescriptions (Nijland et al., 2009), and more.  Research has 

suggested that patients’ connectivity with technology influences their interest in using 

technology for various aspects of their healthcare (Shrank, 2017).  Rho et al. (2014) found that 

patients with high levels of self-efficacy with technology perceived more uses for TM in their 

care delivery.  Similarly, Xyrichis et al. (2017) concluded that patients with tech savviness see 

value for TM in a number of care uses.  Further, research has suggested that tech savvy patients 

describe TM as comprehensive and useful for multiple care functions (Vatnøy et al., 2017).  

 In alignment, SDL points to the patient as the value creator (Grönroos & Voima, 2013), 

utilizing their skill sets to integrate resources (Lusch & Nambisan, 2015).  Patients’ abilities to 

use technology influences how they perceive the care options available through TM (Rho et al., 

2014).  While the firm can present various configurations of services available through TM, the 

patient must be comfortable with the technology to see value in the options (Gummerus, 2010). 

The TM literature consistently has found that patients who choose not to use TM are skeptical of 

technology and do not feel comfortable integrating it into various aspects of their care (Xyrichis 

et al., 2017).  Thus, this present study posited that patients with higher levels of tech savviness 
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(F9) will see value (F10) in more value propositions or care uses (FP7) made available through 

TM (FP3).   

H10: Tech savviness will be positively associated with care uses. 

 Research has explored the attitudes of patients who use TM for multiple care uses 

(Butcher, 2016).  Studies consistently have found that patients must first trust the credibility and 

quality of TM before they integrate it into various aspects of their care (Hafeez-Baig & Gurugan, 

2017).  Haluza et al. (2017) confirmed these findings, detailing the importance of confidence in 

online care before patients consider care options.  Powell et al. (2017) also found that patients 

who felt TM was comparable to traditional care saw the positive impact TM could have through 

multiple care uses.  In contrast, research has revealed that patients expressing concern about the 

reliability and quality of care offered through TM do not see varying care uses for TM (George 

et al., 2012).  Further, patients skeptical of the outcomes that may come from TM do not 

perceive there are practical care uses for TM in their care (Rodriguez-Fortunez et al., 2018). 

According to SDL, when patients see value in the TM service, they will be more open to 

the various configurations available (Gummerus, 2010).  Grönroos & Voima (2013) contended 

that value is only realized when its value-in-use by the customer.  Healthcare organizations 

facilitate various value propositions, or care uses, as an invitation for patients to engage the TM 

service (Chandler & Lusch, 2015).  However, as value creators (Grönroos & Voima, 2013), 

patients’ perceptions of value will determine their decisions to integrate (Gummesson, 2008).  

Research in TM has revealed that patients measure the utility of TM by how it compares to 

traditional care and how it will impact their outcomes (George et al., 2012; Powell et al., 2017).  

Thus, this present study posited in H11 and H12 that as patients view TM (FP3) as a quality and 



DEVELOPING A TELEMEDICINE VALUE CO-CREATION FRAMEWORK 

58 
 

equal (F10) service exchange (FP1) to traditional care, they will see utility in integrating (FP10) 

more configurations or care uses of TM into their care. 

H11: Relative service quality will be positively associated with care uses. 

H12: Impact on patients will be positively associated with care uses. 

Antecedents to improved access.  Research has revealed that access to care is one of the 

top factors that patients care about in their healthcare experiences (Roettl et al., 2016).  

Bodenheimer and Pham (2010) found that greater access to care is one of the main drivers for 

patients utilizing TM.  As defined previously, access to care is increased through TM when 

patients are able to utilize the service in a time and place that is convenient for them.  There are a 

number of factors that influence a patient’s perception that TM will increase access to care.  

First, patients must feel comfortable using technology to perceive it will provide them increased 

access to care.  Tech savviness has been found to impact whether patients feel that the 

technology can be useful to them (Rho et al., 2014).  Studies have found that tech savvy patients 

are more likely to perceive increased access available through TM (Mangus et al., 2017; Saigi-

Rubio et al., 2014).  In contrast, patients with low tech savviness do not perceive increased 

access as they do not feel comfortable using the TM platform for their care delivery (Newton, 

2014).  

According to SDL, for customers to realize value, they must integrate the resources 

utilizing their operant resources (Vargo & Lusch, 2008).  To integrate TM, the operant resource 

required of the patient is technological skills and abilities.  Sweeney et al. (2015) found in 

healthcare that patients avoid integrating resources when the effort exceeds the desired 

engagement.  The use of TM requires technological competence and confidence of the patient to 
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realize the service value-in-use (Ordanini & Parasuraman, 2011).  This present study argued that 

patients must perceive they have technological skills to integrate TM before they can perceive 

the value of access. The value proposition of increased access is provided by TM, but it cannot 

be realized as value-in-use unless the patient feels comfortable with the technology.  Therefore, 

we posited that patients with tech savviness will be able to integrate (FP9) the TM platform 

(FP3), realizing the value (FP10) of access to care. 

H13: Tech savviness will be positively associated with improved access. 

 Research has found quality of care and ease of access to be priority issues for patients 

considering TM (Bishop et al., 2013; Hafeez-Baig & Gururajan, 2010).  Initial pilot studies 

found when patients felt TM provided quality care, they then perceived it offered increased 

access to care (Padman et al., 2010; Sicotte et al., 2003).  Dario et al. (2017) explained that 

patients experiencing positive outcomes expressed optimism at increased access potential 

through TM.  Further, research has revealed patients who trust the quality of TM foresee a 

greater continuity of care available by offering connectivity at home whenever needed (Butcher, 

2016).  Shields and Chapman (2013) found that patients who trust and engage TM could better 

manage their chronic diseases, decreasing potential emergency visits that may have limited 

access.  However, research also has revealed that when patients do not trust the reliability or 

quality of TM in comparison to traditional care, they are not willing to consider the increased 

access opportunity (George et al., 2012).  

 Research has revealed that many patients express interest in TM because of the increased 

access potential (Bodenheimer & Pham, 2010; Roettl et al., 2016).  However, SDL argues that 

this benefit can only be realized when it is value-in-use (Grönroos & Voima, 2013).  To 

experience access as value-in-use, patients must first trust the credibility and reliability of TM 
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(Jenkins-Guarnieri et al., 2015).  Perceptions of quality are developed through experiences and 

interactions (Chandler & Lusch, 2015).  Therefore, this present study posited that when patients 

perceive TM will positively impact them and the quality compares to traditional care (FP10), 

they will recognize the increase in access through value-in-use (FP6).  

H14: Relative service quality will be positively associated with improved access. 

H15: Impact on patients will be positively associated with improved access. 

Rural hospitals struggle with access issues due to geography and travel challenges.  These 

systems have expressed strong interest in the varying care uses TM can provide for their patients, 

as the more care use options available, the greater access they can offer to their patients (Martin 

et al., 2012).  Similarly, Brooks, Manson, Bair, Dailey, & Shore (2012) found that when patients 

are able to connect TM to their various care needs, they realize increased access potential.  

Mehrotra et al. (2013) also concluded that access to care is important to patients but must be able 

to tie specific care needs to make access applicable.  Butcher (2016) explained the menu of 

options TM can provide will influence the patients’ perceptions of access to care.  Studies also 

have concluded that patients with a greater number of care needs will realize a greater access 

potential (Nijland et al., 2009).  Martin et al. (2012) found that populations with chronic diseases 

requiring greater following and monitoring will perceive TM offers them greater access.  

 In alignment, the SDL literature has contended that firms present value propositions in 

varying configurations to provide value for the patient (Chandler & Lusch, 2015).  The 

configurations, or care use options, are evaluated by the patient based upon the value potential 

(Vargo & Lusch, 2008).  As patients are the sole determiners of value (Gummerrus, 2008), their 

evaluations of the configuration determine whether value can be realized as value-in-use 
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(Grönroos & Voima, 2013).  This present study argued that patients are not able to realize the 

benefit of increased access if the care use options presented do not align with their needs.  

Therefore, as patients identify (FP10) applicability (FP8) of care use options (FP7) available 

through TM (FP3), they will perceive greater access potential.  

H16: Care uses will be positively associated with improved access. 

Method 

Sample  

The sampling frame for this study consisted of patients from a midwestern health system’s 

primary service area.  The health system’s primary service area covers four counties with a 

population of nearly 70,000.  Following Hinkin’s (1998) recommendation of 10 responses per 

item question, this study sought to collect at least 510 responses with the 51 survey questions 

planned.  The number of responses would be sufficient to conduct exploratory factor analysis 

(Guadagnoli & Velicer, 1988) and confirmatory factor analysis (Hoelter, 1983).  This sample 

size would also be consistent with other empirical TM studies (Albert et al., 2011; Roettl et al., 

2016).  

Data Collection  

Self-administered questionnaire surveys were utilized to empirically test the models outlined 

in the previous section.  Surveys were sent out to respondents by email and were made available 

through a provided link.  Upon starting the survey, the respondents were offered a brief 

explanation of what TM is.  The explanation included a definition of TM and provided a picture 

example of TM in use on a tablet and phone (see Appendix).  The questionnaire included a total 

of 86 questions, gathering attitudes towards TM and basic demographic information with an 
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average completion time of 10 to 15 minutes.  A pilot study was first conducted with students at 

a midwestern university to check for reliability and validity issues.  Exploratory factor analysis 

was then used to assess factor dimensions and Cronbach alpha was used to test reliability.  

Changes were made to the survey tool based upon the pilot study results prior to the final data 

collection with the health system’s patients.  

Conceptual and Operational Definitions of Variables  

The questionnaire was developed through a multi-state approach.  First, a collaborative 

research process with health system executives and researchers formed key TM concepts and 

attitudes to be measured.  Second, a review of the TM literature informed development of key 

constructs.  Also, TAM, diffusion of innovation, SERVQUAL, and SDL literature were utilized 

to develop relevant measures for patient attitudes.  Third, researchers developed the constructs as 

outlined in the following section based upon the collaborative discussions and adaption from key 

literature.  Finally, health system executives and researchers reviewed and approved all survey 

items to ensure face validity.  All constructs were developed using a 5-point Likert scale (Hinkin, 

1998).  Conceptual and operational definitions of the variables are as follows:  

• Access: This construct measured the level an individual feels TM will improve access to 

care.  The survey items covered the various ways that the patient could be positively 

impacted through improved access to care.  This includes improvements in access related to 

time, physical convenience, and access to specific types of care (nine items; 1 = Strongly 

disagree, 5 = Strongly agree). 

• Care uses: This construct referred to the various uses of care possible through TM that 

patients expect they could utilize in their care delivery.  This pertains to specific types of 
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providers, reasons for care, and various types of follow-up appointments (ten items; 1 = 

Strongly disagree, 5 = Strongly agree). 

• Impact on patients: This measure addressed how patients feel the use of TM will positively 

or negatively impact their care.  The items covered how patients feel TM will impact health 

outcomes, satisfaction, relationships with providers, and quality of care delivery (five items; 

1 = Strongly disagree, 5 = Strongly agree). 

• Current relationship with provider: This construct reflected patients’ relationships with their 

primary care providers.  Questions addressed the quality of the relationship, satisfaction, and 

commitment to continue with that provider (six items; 1 = Strongly disagree, 5 = Strongly 

agree). 

• Relative service quality: This measure addressed the perceived quality of TM compared to 

traditional face-to-face care.  The items compared the reliability, thoroughness, and 

relationship component of TM to an on-site visit (four items; 1 = Strongly disagree, 5 = 

Strongly agree). 

• Tech savviness: This measure reflected patients’ skill and comfort levels with technology.  

The items addressed how quickly patients adopt new technology and their comfort levels 

with new technology (six items; 1 = Strongly disagree, 5 = Strongly agree). 
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Control Variables  

Prior literature in TM has suggested that demographic factors such as age and gender may 

influence likelihood to use (Roettl et al., 2016).  The literature has found competing evidence in 

regards to age.  Most studies have found that younger patients were more prone to adopt TM into 

their care delivery (Adamson & Bachman, 2010; Albert et al., 2011; Mehrotra et al., 2013).  

However, some research has pointed to higher usage in older populations with increasing health 

needs (Nijland et al., 2009).  Previous literature has also suggested difference in gender in 

willingness to use TM (Eikelboom & Atlas, 2005).  Therefore, consistent with prior research, 

this present study controlled for age and gender.  

Data Analysis Procedures  

The following section provides a description of the data analysis procedures utilized in scale 

development and to empirically test the models.  To address scale development issues, this study 

utilized Hinkin’s (1998) outline to address validity, reliability, and construct development issues.  

Beyond basic descriptive statistics, Model 1 was tested utilizing multiple linear regression and 

Model 2 with SEM.  Table 4 provides an overview of the statistical procedures for this study.  

  



DEVELOPING A TELEMEDICINE VALUE CO-CREATION FRAMEWORK 

65 
 

Table 4 

Data Analysis Procedures 

Stage Data Analysis Key Statistics 

Scale 

Development 

Exploratory Factor Analysis Cronbach’s α > .70; KMO > .80; Bartlett’s 

test of sphericity < .05 

Confirmatory Factor Analysis GFI, AGFI, CFI, NFI > .90; RMSEA < .08; 

standardized regression weights 

Convergent Validity AVE > .5 

Discriminant Validity MSV < AVE and ASV < AVE for each 

construct 

Descriptive Statistics Standard Deviation, means, and correlations 

for each construct 

Model 1 

Hypothesis 

Testing 

Multiple Linear Regression R2, F-test, p-value, correlations, parameter 

estimates, descriptive statistics  

Model 2 

Hypothesis 

Testing 

Structured Equation Models 

(SEM) in AMOS 

Measurement fit: GFI, AGFI, CFI, NFI > 

.90; RMSEA <.08; standardized regression 

weights 

Note. KMO = Kaiser-Meyer-Olkin; GFI = goodness of fit index; AGFI = adjusted goodness of 

fit index; CFI = comparative fit index; NFI = normed fit index; RMSEA = root mean square 

error of approximation; AVE = average variable extracted; MSV = maximum shared squared 

variance; ASV = average squared variance.  
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Measurement model and scale development.  The following procedures were utilized 

to identify and test the measurement model.  First, exploratory factor analysis was conducted 

through SPSS to reduce the initial set of items used in the pilot survey.  Construct internal 

reliability was tested, requiring the Cronbach alpha to be above the acceptable level of .70 

(Nunnally, 1978).  Then, confirmatory factor analysis was employed through Amos to validate 

measurement unidimensionality (Churchhill, 1979).  The model was estimated using Anderson 

and Gerbings (1988) two-step modeling approach by requiring each item to load on their 

specified factors, allowing each factor to correlate with other factors.  As modeled by Bentler 

and Bonett (1980), the measurement model was expected to exceed the .90 cutoffs for goodness 

of fit index (GFI), adjusted goodness of fit index (AGFI), comparative fit index (CFI), and 

normed fit index (NFI).  Also, following Hair et al. (2006), the root mean square error of 

approximation (RMSEA) was expected to be less than .08.  Convergent validity was established, 

with each construct achieving an average variable extracted (AVE) above .5 (Fornell & Larcker, 

1981) and discriminant validity confirmed with each construct having the maximum shared 

squared variance (MSV) less than AVE and average squared variance (ASV) less than AVE.  

Model 1 hypothesis testing.  Upon completing CFA in Amos, the varimax rotation 

factor scores were downloaded into SPSS to test Model 1 using multiple linear regression.  

Model 1 tested the direct main effects of six independent factors (access, care uses, impact on 

patients, current relationship with provider, relative service quality, and tech savviness) and 

control factors (age and gender) on the dependent variable (likelihood to use).  This model tested 

Hypotheses 1–6 utilizing parameter estimates of the individual coefficients and p-value 

significance < 0.05.  Also, the goodness of fit of the model were examined through the R2, F-test, 

and descriptive statistics.  The Model 1 regression model is noted through Equation 1.  
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Likelihood to Use = β0 + β1 * (Access) + β2 * (Care Uses) + β3 * (Impact on Patients) + β4 * 

(Current Relationship with Provider) + β5 * (Relative Service Quality) + (β6 * Tech Savviness) 

+ β7 * (Age) + β8 * (Gender)  

 

Model 2 hypothesis testing.  Model 2 was tested through SEM path analysis using 

AMOS software.  This was utilized to examine the interrelationships of TM attitudes, testing 

Hypotheses 7–16.  The use of SEM allows for the testing of complex mediating relationships 

among observed and latent variables (Hair et al., 2006).  The TM literature has suggested that 

TM usage is multi-dimensional and a complex decision process (Hickson et al., 2015).  This 

study implemented Hoyle’s (2012) recommended process of specification, estimation, model fit 

evaluation, interpretation, and reporting.  

Other Methodology Concerns 

The utilized data collection methods elicited need to address two concerns.  First, non-

response bias was a potential issue utilizing the survey data collection method.  Second, common 

method bias was possible with the anonymous nature of the cross-sectional survey.  The 

following section summarizes the measures taken to address these possible concerns.  

Non-response bias.  This study utilized several facilitation techniques to reduce non-

response bias (Rogelberg & Stanton, 2007).  First, the survey tool provided clear instructions 

with an easy to use interface.  The instructions included a visual representation of TM for 

understanding and engagement.  Second, the survey took the average responder less than 10 

minutes to complete.  This estimated amount of time is explained in the initial message the 

respondents received.  Third, an incentive was offered through a prize drawing, encouraging 
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participation.  Finally, respondents were explained the purpose of the survey and how their 

responses helped to support local TM healthcare improvement.  

Common method bias.  With the regression-based models utilized in this study, 

common method variance was of concern (Siemsen, Roth, & Oliveira, 2010).  Particularly, 

common rater effects and measurement context effects could cause measurement errors 

impacting the results (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).  Proactive measures 

were taken to minimize common method bias.  First, a pilot study was conducted to ensure 

questions and items were clear, reliable, and valid.  Second, responses were kept anonymous, 

reducing social desirability bias.  Third, questions were separated into blocks based upon 

constructs through the survey design to psychologically separate concepts.  Finally, a 5-point 

Likert scale was utilized for continuity and clarity.  While proactive measures reduce common 

method bias potential, they cannot completely eliminate all concerns.  Following Podsakoff et al. 

(2003), Harman’s single factor method and common latent factor (CLF) method were employed 

to check for common method variance concerns post-measurement.  

Results 

The following section provides statistical analysis of the cross-sectional survey, utilizing 

an exploratory factory analysis, confirmatory factor analysis, multiple linear regression, SEM, 

and common method bias checks.  First, this section offers an overview of the survey 

respondents’ characteristics and demographics.  Second, exploratory factor analysis utilizing 

SPSS produced initial item reduction measurement scales which were tested for reliability.  

Next, confirmatory factor analysis using AMOS tested the fit of the data with the measurement 

model.  Third, common method variance was examined utilizing post-hoc tests.  Fourth, Model 1 
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hypotheses were tested with multiple linear regression through SPSS.  Finally, the 

interrelationships of TM were examined through SEM using AMOS.   

Sample Results 

The survey was sent to patients of a midwestern health system who currently have a primary 

care provider.  After three waves, a total of 1,186 patients responded to the survey, with a 

response rate of 16.5%.  Of the responses, 140 were removed due to incompleteness or not 

meeting the full criteria of the survey.  Table 5 details the characteristics and demographics of 

the patient responses.  Reflective of historic higher engagement by females in healthcare services 

utilization (Bertakis, 2000; Regitz-Zagrosek, 2012), 69% of respondents were female and 30.7% 

were male.  The majority of the sample was over the age of 40, with many possessing an 

associate or bachelor degree or higher.  
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Table 5 

Sample Respondent Characteristics  

 

 Frequency % 

Gender 

Male 307 30.7 

Female 725 69.3 

Age     

18–24 12 1.1 

25–34 92 8.8 

35–44 135 12.9 

45–54 169 16.2 

55–64 258 24.7 

65+ 367 35.1 

Education     

High school degree/GED 

or less 311 29.7 

Associate/College degree 510 48.8 

Master's degree or higher 201 19.2 
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Scale Assessments for the Measurement Model 

To identify an initial set of psychological dimensions, EFA was conducted with equamax 

rotation based upon eigenvalues greater than 1.0.  As hypothesized, six-factor dimensions (care 

uses, access, tech savviness, impact on patients, relationship with provider, and relative service 

quality) emerged, explaining 74.4% of the variance.  Cronbach alpha scores for all dimensions 

exceeded the benchmark of .70 (Nunnally, 1978), achieving internal reliability: care uses (α = 

.944), access (α = .952), tech savviness (α = .927), impact on patients (α = .958), relationship 

with provider (α = .956), and relative service quality (α = .902).  Reported Kaiser-Meyer-Olkin 

(KMO) values of .969 confirmed sampling adequacy.  Also, Bartlett’s test for sphericity with a 

significance level of .000 verified the homogeneity of the variances (Hair et al., 1998).  Table 6 

provides the rotated component matrix for the six attitudinal constructs with their corresponding 

coefficient alpha scores.  Table 7 shows the descriptive statistics, correlations, and significance 

levels for the six TM constructs utilized in the measurement model.  
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Table 6 

Exploratory Factor Analysis Rotated Component Matrix for Model 1 

  Factors 

 Care Uses Access 
Tech 

Savviness 
Impact on 
Patients 

Relationship 
with Provider 

Relative 
Service Quality 

Questions in Survey (α = .944 ) (α = .952 ) (α = .927 ) (α = .958 ) (α = .956 ) (α = .902 ) 

To review lab results with my provider .779      

To receive prescription renewals/extensions .768      

To share vital signs (i.e., blood pressure, heart 

rate, glucose) with my provider 
.742      

Chronic condition follow-up appointment .742      

Follow-up appointment with specialty care 

provider 
.739      

Follow-up appointment after hospital stay .730      

To see your primary care provider while traveling .684      

Urgent/On-demand care .609      

Appointment with a psychologist/psychiatrist .526           

Allow patients to receive care when they need it 

(within an hour) 
 .728     

Allow patients to receive same day care  .724     

Simplify the appointment scheduling process  .704     

Make it easy to communicate with health 

providers 
 .699     

Allow remote participation in a child or elderly 
parent's care 

 .682     

Reduce the need to miss work/school to receive 

care 
 .677     

Improve my access to primary care providers  .662     

Improve my access to specialty care providers 

(i.e., dermatologists, psychologists) 
  .662         

Overall, I am comfortable using new technology   .843    

I like to use new apps on my phone, tablet, or 
computer 

  .831    

I enjoy using new technology   .830    

It is easy for me to use a camera on a phone, 

tablet, or computer 
  .797    

I am an early adopter of new technology   .792    

I am comfortable using a credit/debit card to buy 

online 
    .631       

Positively impact health outcomes for patients    .750   

Positively impact patient-provider engagement    .728   

Positively impact patient access to care    .725   

Positively impact patients' satisfaction    .719   

Positively impact patient quality of care       .709     

Overall, I am very satisfied with my provider     .926  

I have a good relationship with my provider     .925  

I feel a strong connection with my provider     .922  

I would strongly recommend my provider to a 

friend 
    .919  

I am very committed to my health provider         .915   

      
            

(Continued) 
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(Continued)       

       

 
Care Uses Access 

Tech 
Savviness 

Impact on 
Patients 

Relationship 
with Provider 

Relative 
Service Quality 

Questions in Survey (α = .944 ) (α = .952 ) (α = .927 ) (α = .958 ) (α = .956 ) (α = .902 ) 

Be as thorough as an on-site visit      .868 

Be as reliable as an on-site visit      .776 

Be just as personal as an on-site visit           .769 

Note. Extraction method: Principal component analysis. Rotation method: Equamax with Kaiser normalization. Rotation converged in 12 iterations. 
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Table 7 

Descriptive Statistics, Variable Correlations, and Significance Levels for Model 1 

 

 Independent Variables Mean 
Standard 

Deviation 

Care 

Uses 
Access 

Tech 

Savviness 

Impact on 

Patients 

Relationship 

with Provider 

Relative 

Service 

Quality 

Care Uses 3.18 1.18 1           

Access 3.75 0.74 .670** 1         

Tech Savviness 3.69 0.91 .579** .536** 1       

Impact on Patients 3.49 0.83 .658** .802** .561** 1     

Relationship with Provider 4.36 0.72 .115** .100** .086** .111** 1   

Relative Service Quality 2.96 0.91 .531** .652** .413** .715** .126** 1 

 **p < .01. 
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Next, CFA, using AMOS 24, tested for the unidimensionality of the factors and for 

overall fit of the model.  The final measurement model used for Models 1 and 2 can be seen post-

CFA analysis in Figure 4.  While the chi-square minimum discrepancy (CMIN) divided by its 

degrees of freedom was slightly less than the recommended value of 3.0, the overall chi-square 

statistic for the model was highly significant (X² = 327.65; df = 233; CMIN / df = 1.305; p < 

.001).  Furthermore, the GFI (.968), AGFI (.959), CFI (.996), and NFI (.983) were above the .90 

cutoff advised by Bentler and Bonett (1980), suggesting a good model fit.  Additionally, the 

RMSEA of .019 was below the suggested .08 cutoff (Hair et al., 2006).  In summary, these 

indices and statistics suggested a satisfactory fit of the measurement model.  As noted in Table 8, 

each of the 25 individual item loadings were significant (p < .001) and standardized loadings 

(ranging from .764 to .958) were above the preferred guideline of .07 (Cortina, 1993).  

Convergent validity was examined through the AVE as recommended by Fornell and Larcker 

(1981), with all constructs producing an AVE greater than .699, exceeding the .05 cutoff.  

Discriminant validity was supported with the MSV less than AVE and ASV less than AVE for 

each of the constructs as noted in Table 9.  
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Figure 4. Confirmatory factor analysis measurement model. 
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Table 8 

Standardized Loadings of Measurement Model 

Construct and Measurement Item 
Standardized 

Loadings 
p-value 

Access   

 Improve my access to primary care providers .869 .001 

 Allow patients to receive care when they need it (within an hour) .819 .001 

 Allow remote participation in a child or elderly parent's care .774 .001 

 Make it easy to communicate with health providers .879 .001 

Care Uses   

 Follow-up appointment after hospital stay .870 .001 

 Chronic condition follow-up appointment .891 .001 

 Follow-up appointment with specialty care provider .910 .001 

 To review lab results with my provider .793 .001 

 
To share vital signs (i.e., blood pressure, heart rate, glucose) with my provider .764 .001 

Relative Service Quality  

 Be just as personal as an on-site visit .892 .001 

 Be as reliable as an on-site visit .958 .001 

 Be as thorough as an on-site visit .831 .001 

Impact on Patients   

 Positively impact patient quality of care .903 .001 

 Positively impact health outcomes for patients .899 .001 

 Positively impact patients' satisfaction .924 .001 

Relationship with Provider   

 I would strongly recommend my provider to a friend .882 .001 

 Overall, I am very satisfied with my provider .869 .001 

 I am very committed to my health provider .911 .001 

 I feel a strong connection with my provider .916 .001 

 I have a good relationship with my provider .918 .001 

Tech Savviness   

 I like to use new apps on my phone, tablet, or computer .874 .001 

 I enjoy using new technology .902 .001 

 It is easy for me to use a camera on a phone, tablet, or computer .768 .001 

 Overall, I am comfortable using new technology .878 .001 

  I am an early adopter of new technology .773 .001 
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Table 9 

Scale Reliability and Validity Statistics 

 

Independent Variables α AVE MSV ASV 

Access .903 .699 .669 .375 

Care Uses .927 .718 .504 .317 

Impact on Patient .934 .826 .669 .387 

Relative Service Quality .923 .801 .563 .306 

Relationship with Provider .955 .809 .014 .010 

Tech Savviness .923 .707 .298 .188 

Note. X² = 327.65; df = 233; goodness of fit index (GFI) = .968; adjusted goodness of fit 

index (AGFI) = .959; comparative fit index (CFI) = .996; normed fit index (NFI) = .983; root 

mean square error of approximation (RMSEA) = .019. AVE = average variance extracted; 

MSV = maximum shared variance; ASV = average shared variance. 
 

  



DEVELOPING A TELEMEDICINE VALUE CO-CREATION FRAMEWORK 

79 
 

 Common method bias.  In the design of the survey instrument tool, proactive measures 

were taken to reduce common method variance.  These procedural measures included conducting 

a pilot study, keeping the survey anonymous, separating the constructs, and using a 5-point 

Likert scale consistently throughout the survey.  As it is not possible to eliminate all sources of 

common method bias, two post-hoc statistical techniques were employed to check for common 

method variance (Podsakoff et al., 2003).  First, Harman’s single-factor test was conducted using 

an EFA with no rotation and constraining the number of factors to one.  The total variance 

explained was 45.33%, which is below the 50% threshold, suggesting no common method bias 

(Podsakoff et al., 2003).  Second, the CLF method was employed as recommended by Gaskin 

(2012) for common method variance testing.  Through this method, a CLF was created in the 

CFA, with each individual item loading on the CLF and its latent construct.  The deltas of the 

standardized regression weights were developed by subtracting the standardized loading of the 

CLF from the standardized loadings of the model without the CLF (see Table 10).  As no deltas 

were greater than the .2 cutoff suggested by Gaskin (2012), it appears common method bias is 

not a concern.  Based upon the results of the two common method variance post-hoc tests, the 

final measurement model did not control for common method bias.   
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Table 10 

Comparison of Confirmatory Factor Analysis with and without Common Latent Factor  

Construct and Measurement Item 

Standard 

Estimates 

without CLF 

Standard 

Estimates 

with CLF Delta 

Access    

 Improve my access to primary care providers .869 .836 .033 

 Allow patients to receive care when they need it (within an hour) .819 .780 .039 
 Allow remote participation in a child or elderly parent's care .774 .727 .047 
 Make it easy to communicate with health providers .879 .841 .038 

Care Uses    

 Follow-up appointment after hospital stay .870 .856 .014 
 Chronic condition follow-up appointment .891 .878 .013 
 Follow-up appointment with specialty care provider .910 .897 .013 
 To review lab results with your provider .793 .777 .016 
 To share vital signs (i.e., blood pressure, heart rate, glucose) with my provider .764 .748 .016 

Relative Service Quality    

 Be just as personal as an on-site visit .892 .873 .019 
 Be as reliable as an on-site visit .958 .936 .022 
 Be as thorough as an on-site visit .831 .802 .029 

Impact on Patients    

 Positively impact patient quality of care .903 .872 .031 
 Positively impact health outcomes for patients .899 .865 .034 
 Positively impact patients' satisfaction .924 .891 .033 

Relationship with Provider    

 I would strongly recommend my provider to a friend .882 .842 .040 
 Overall, I am very satisfied with my provider .869 .820 .049 
 I am very committed to my health provider .911 .874 .037 
 I feel a strong connection with my provider .916 .882 .034 
 I have a good relationship with my provider .918 .873 .045 

Tech Savviness    

 I like to use new apps on my phone, tablet, or computer .874 .850 .024 
 I enjoy using new technology .902 .871 .031 
 It is easy for me to use a camera on a phone, tablet, or computer .768 .737 .031 
 Overall, I am comfortable using new technology .878 .847 .031 

  I am an early adopter of new technology .773 .746 .027 

Note. Common Latent Factor = CLF 
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Model 1 Results 

Model 1 hypothesized the direct main effects of six factors on likelihood to use TM.  

Multiple linear regression was conducted using the factor scores as independent variables and 

mean likelihood to use TM score as the dependent variable.  Gender and age were included in the 

analysis as control variables.  The overall model fit was significant (F = 364.85, p < .001) and 

explained 74.1% of the variance in likelihood to use TM.  As shown in Table 11, the six 

hypothesized constructs were significantly related to likelihood to use TM and in the direction 

hypothesized.  When comparing relative impact, care uses had the greatest impact (standard β = 

0.57, t = 35.60, p < .001), followed by impact on patients (standard β = 0.36, t = 22.39, p < .001), 

tech savviness (standard β =0.35, t = 19.92, p < .001), relative service quality (standard β = 0.33, t 

= 20.61, p < .001), access (standard β = 0.24, t = 14.89, p < .001) and relationship with provider 

(standard β = -0.05, t = -2.94, p < .01).  Age and gender were not found to be significantly 

associated with likelihood to use TM.  

Finally, a post-hoc statistical power analysis was performed (Hair et al., 1995) using 

Soper’s (2019) post-hoc statistical calculator.  Table 12 provides the observed statistical power 

for the endogenous variable using a 95% confidence interval, sample size of 1,046, and 6 

predictor variables. The observed statistical power was 1.0, suggesting that the regression model 

provided enough power to detect significant effects (Cohen, 1988).  
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Table 11 

Multiple Linear Regression Results for Model 1 

Independent Variable  Hypotheses 

Standard 

 β t-value Significance 

Access H1: Supported 

 

0.24 14.89 .001 

Impact on Patients H2: Supported 

 

0.36 22.39 .001 

Care Uses H3: Supported 

 

0.57 35.60 .001 

Relative Service Quality H4: Supported 

 

0.33 20.61 .001 

Relationship with Provider  H5: Supported 

 

-0.05 -2.94 .003 

Tech Savviness H6: Supported 

 

0.35 19.92 .001 

Age  -0.01 -0.59 .555  
Gender  -0.01 -0.06 .953 

 Note. F = 364.85, p = .001, R2 = .741 
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Table 12 

Post-Hoc Statistical Power for Model 1 

  

Number of 

Predictors 
Observed R² 

Observed 

Statistical Power 

Likelihood to Use Telemedicine 6  .741 1.0 

Note. 95% confidence; N = 1,046. 
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Model 2 Results: Interrelationships of Telemedicine Usage 

To test the hypothesized relationships among TM attitudes, full path analysis of the SEM 

was conducted using Amos 24.  Five direct and 11 indirect hypotheses were examined that lead 

towards TM usage.  While the CMIN divided by its degrees of freedom was less than the 

recommended value of 3.0, the overall chi-square statistic for the model was highly significant 

(X² = 382.82; df = 233; CMIN / df = 1.643; p < .001).  Therefore, we utilized other model fit 

statistics to ensure the structural path model provided a satisfactory fit to test the hypothesized 

relationships.  The GFI (.96), AGFI (.95), CFI (.99), NFI (.98), and RMSEA (.028) all met the 

threshold requirements and indicated the model acceptably fit the data (Hu & Bentler, 1999).  

Additionally, alternative paths of the model were tested, guided by theory, to find a best-fit 

model.  Alternative paths were tested by reversing the direction of the paths, varying the order of 

the latent constructs, and adding or eliminating paths.  An alternative model did produce a better 

fit.  While the alternative model did reverse the directional path of two hypotheses, H15 and H16,  

the theoretical foundations of TAM, diffusion of innovation, SERVQUAL, and SDL supported 

the changes. The alternative model is noted in Figure 5 and supporting alternative hypotheses 

noted below.  Overall, 12 of the 15 hypothesized relationships were significant and in the 

direction hypothesized.  

            H15a: Improved access will be positively associated with impact on patients 

            H16a: Improved access will be positively associated with care uses 
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Figure 5. Alternative Model 2. In this figure, the symbol + denotes a positive association 

between variables.  
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Table 13 

Tests of the Structural Equation Modeling Path Hypotheses 

Hypotheses and Paths and Paths  
Standard β 

Coefficient 
t-value p-value 

Direct Paths to Telemedicine Usage Likelihood 

H1 Access → Likelihood to Use -.003 -0.045 n.s. 

H2 Impact on Patients → Likelihood to Use .221 7.77 .001 

H3 Care Uses → Likelihood to Use .647 18.407 .001 

H4 Relative Service Quality → Likelihood to Use .020 0.683 n.s. 

H5 Tech Savviness → Likelihood to Use .111 4.515 .001 

Indirect Paths  

H7 Tech Savviness → Relative Service 

Quality .405 11.686 .001 

H8 Tech Savviness → Impact on Patients .094 3.738 .001 

H9 Relative Service Quality → Impact on Patients .347 10.323 .001 

H10 Tech Savviness → Care Uses .240 7.580 .001 

H11 Relative Service Quality → Care Uses .068 1.693 n.s. 

H12 Impact on Patients → Care Uses .196 3.702 .001 

H13 Tech Savviness → Access .244 7.814 .001 

H14 Relative Service Quality → Access .584 16.104 .001 

H15 Access → Impact on Patients .534 14.626 .001 

H16 Access → Care Uses .436 7.929 .001 

Notes: χ2 = 382.82; df = 233; n.s. = not supported; goodness of fit index (GFI) = .96; adjusted goodness of fit index 

(AGFI) = .95; comparative fit index (CFI) = .99; normed fit index (NFI) = .98; root mean square error of approximation 

(RMSEA) = .028. 
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Figure 6. Reduced model showing significant pathways for Model 2. 
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Model 2: Test of direct paths.  Three of the five direct effects on likelihood to use TM 

were significant and in the hypothesized direction.  Impact on patients (H2: standard β = .221, p 

< .001), care uses (H3: standard β = .647, p < .001), and tech savviness (H5: standard β = .111, p 

< .001) were found to have positive and significant direct effects on likelihood to use TM.  The 

direct effects of access and relative service quality did not have acceptable p-values or critical t-

values, suggesting non-significance of the path coefficients.  Therefore, H1 and H4 were not 

supported.  

Model 2: Test of indirect paths.  Overall, 10 indirect relationships with TM usage were 

tested.  Nine of the 10 indirect pathways were supported in the direction hypothesized.  First, 

tech savviness (H7: standard β = .405, p < .001) significantly impacted perceptions of relative 

service quality.  Second, tech savviness (H8: standard β = .094, p < .001), relative service quality 

(H9: standard β = .347, p < .001), and access (H15a: standard β = .534, p < .001) significantly 

influenced perceptions of impact on patients.  

Third, examining antecedents to care uses, tech savviness (H10: standard β = .240, p < 

.001), impact on patients (H12: standard β = .196, p < .001), and access (H16a: standard β = .436, 

p < .001) were found to positively and significantly impact perceptions of care uses, while 

relative service quality did not have a positive influence on care uses.  Therefore, H11 was not 

supported. Finally, tech savviness (H13: standard β = .244, p < .001) and relative service quality 

(H14: standard β = .584, p < .001) significantly impacted improved access to care.  

Model 2: Moderating influences.  The TM literature has suggested that age influences 

patients’ comfort level with receiving digital care (Adamson & Bachman, 2010; Albert et al., 

2011; Mehrotra et al., 2013).  Therefore, age was tested as a moderator across the structural path 

model to examine meaningful differences in TM attitudes.  We compared the critical ratio values 
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to determine if individual pathways were significantly different between groups.  In our analysis, 

we divided the sample into patients below 44 years old and those above 45 years old.  Two 

pathways emerged with significant differences between the age groups.  Specifically, the 

pathways from tech savviness to likelihood to use (β = .195, p < .001, z = 1.403) and impact on 

patients to care uses (β = .274, p < .001, z = 0.248) were only significant for patients over 45 

years old.  These results suggest that comfort with technology and expectation of outcomes are 

critical for patients over 45 in TM usage decision-making and attitude development.   

 Finally, the observed statistical power for Model 2 was calculated with similar 

procedures to Model 1.  Table 14 provides the observed statistical power for each of the 

endogenous variables using a 95% confidence interval and sample size of 825.  The observed 

statistical powers of 1.0 for each of the endogenous variables suggests that the model provided 

enough power to detect significant effects (Cohen, 1988). 
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Table 14 

Post-Hoc Statistical Power for Model 2 

Independent Variables 
Number of 

Predictors 
Observed R² 

Observed Statistical 

Power 

Relative Service Quality 1 .164 1.0 

Access 2 .517 1.0 

Impact on Patients 3 .745 1.0 

Care Uses 4 .573 1.0 

Likelihood to Use  5 .774 1.0 
Note. 95% confidence; n = 825. 
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Discussion, Limitations, and Future Research 

This section provides an overview of the purpose of the study and its major findings.  

This is followed by a discussion of the findings of Models 1 and 2, detailing contributions to the 

literature.  To conclude, this section provides practical implications for industry, limitations, and 

recommendations for future research.  

Summary of Discussion 

Digital health advancements are changing the healthcare ecosystem (Dahl et al., 2019).  

Technology is re-shaping how value is created and evaluated in the care delivery process 

(Greenhalgh et al., 2015).  As patients’ expectations in regards to technology have increased 

(Shrank, 2017), health organizations must develop patient-centered value propositions that align 

with what patients value (Fuertes et al., 2017).  The digital health advancement of TM shows 

strong promise for the future of healthcare delivery with numerous benefits and care delivery 

options available for patients.  However, adoption rates have been slower than expected and 

healthcare organizations lack insights into patient attitudes towards usage (Roettl et al., 2016).  

The central purpose of this study was to understand the factors that influence likelihood 

to use TM.  Six attitudinal factors for TM usage (access, impact on patients, care uses, 

relationship with provider, tech savviness, and relative service quality) were tested for their 

impact on likelihood to use TM.  Two models were developed to further the understanding of 

TM usage.  Model 1 tested the direct effects of the six attitudinal constructs and Model 2 

explored the interrelationships of TM usage attitudes.  Overall, the findings indicated that the six 

attitudinal factors significantly influence TM usage.  Also, Model 2 results suggested that TM 

decision-making is complex and multi-faceted.  
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This study provides a number of key contributions to the literature.  First, SDL offers 

valuable insights in advancing the understanding of TM usage beyond previous basic adoption 

models and usage studies.  Specifically, this study explored the role of the patient as value co-

creator, determiner of value, resource integrator, and initiator of propositions as value-in-use.  

Further, this study examined the role of value proposition configurations in the development of 

TM value co-creation (Grönroos & Voima, 2013).  Second, this study offers insights into the 

complex nature of TM decision-making.  Responding to calls for more comprehensive models 

(Rahim et al., 2018), this study explored both the direct effects and interrelationships of TM 

usage attitudes.  Third, Model 2 results demonstrated the importance of tech savviness in TM 

usage.  Tech savviness was found to significantly influence all TM usage attitudes, including 

relative service quality, access, care uses, impact on patients, and likelihood to use.  This 

suggests that patients’ skill level or comfort with technology changes all other TM usage 

attitudes.  Fourth, in both models, in terms of relative impact, care uses was found to have the 

strongest influence on likelihood to use TM.  This clearly shows the importance of the 

configurations of the TM care uses (Grönroos & Voima, 2013).  Finally, results on the TM 

benefit of improved access to care and expected outcomes offer insights into patients’ 

determination and evaluation of value.  

Discussion of Model 1 results.  Answering calls to further explore TM decision-making 

(Roettl et al., 2016), Model 1 developed and examined six attitudinal factors that influence TM 

usage.  Previous studies have lacked in providing comprehensive frameworks that explore the 

robust nature of digital health decision-making (Rahim et al., 2018; Zanaboni & Wooton, 2016).  

This model comprehensively developed and empirically tested attitudes that influence TM usage.  

The constructs in this model were built utilizing premises derived from TAM (Rahim et al., 
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2018), diffusion of innovation (Wade et al., 2017), and SERVQUAL (Yin et al., 2016).  The 

theoretical underpinning of SDL explained the utilization of various theories and explored the 

co-creation of value through TM.  The results from this model provided a number of findings of 

importance for the TM and SDL literature.  First, Model 1 developed six attitudinal factors that 

were all found to significantly influence TM usage.  This framework provides a strong 

foundation for future studies to build upon as TM usage expands in healthcare delivery.  Further, 

this study built measurement scales with strong validity and reliability that can be utilized in 

future digital health research.  

 Second, in terms of relative impact, care uses was found to have the strongest influence 

on TM usage.  This adds to the SDL literature highlighting the importance of the configurations 

of value propositions for value co-creation to occur (Vargo & Lusch, 2016).  In a service 

industry like healthcare, organizations must provide services in relevant processes, content, and 

configurations to encourage usage (Gummerus, 2010).  The results revealed that patients 

evaluate value through the lens of usefulness of the care use options available in relation to their 

specific needs.  This confirms previous research that healthcare organizations must be patient-

focused in their development of offerings and value propositions (Greenhalgh et al., 2015).  

Further, these results indicated the importance of communicating the varying applicability of 

digital health tools for patients to encourage usage (Butcher, 2016).  

 Third, this study aligns with previous healthcare research that convenient access to care 

ranks as a top driver in patient decision-making (Roettl et al., 2016).  Further, the results 

indicated that access to care offers a strong relative advantage for patients in comparison to 

traditional face-to-face office visits.  In alignment with SDL literature, this suggests that 

understanding patients’ determination of value is core to initiating value co-creation (Grönroos & 
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Voima, 2013).  In relation to TM, patients value immediate access to healthcare information, 

services, and results (Hansen & Okuda, 2018).  This suggests that the expansion of digital health 

services should be patient-focused in their development, and access to care should be central to 

the value proposition.  

Fourth, results indicated that perceived quality of care and health outcomes are of high 

importance to patients utilizing digital health tools.  The findings on relative service quality 

revealed that when patients perceive the quality of care is comparable to traditional care, they 

will be more likely to use TM.  Similarly, results suggested that when patients perceive TM will 

offer positive outcomes, their likelihood to use will increase.  In combination, these findings 

indicated that patients’ decision to use TM reflects their perception of quality.  This is in 

alignment with SDL, which argues that value is defined by what the customer expects to receive 

in quality and outcome (Vargo & Lusch, 2006).  The beneficiary view of SDL encourages 

healthcare organizations to not only develop services that offer patients quality but also 

communicate clearly the quality that is offered to encourage the co-creation of value (Haluza et 

al., 2017).  Further, healthcare organizations should examine the metrics within quality and 

outcomes that are of importance to patients.  

Fifth, results on tech savviness provided empirical support for SDL’s argument that 

patients are value co-creators through their ability to integrate the resources (Grönroos & Voima, 

2013).  Core to SDL is the premise that customers utilize operant resources or skill sets to 

communicate and utilize the service platform or technology (Vargo & Lusch, 2016).  Our 

findings revealed that patients’ comfort levels with technology influence their likelihood to use 

TM.  This aligns with previous digital health research linking technology skill level with 

willingness to use new technologies (Rho et al., 2014; Tsai, 2014).  This foundational link 
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between tech savviness and likelihood to use offers an opportunity to further explore linkages 

with tech savviness and TM decision-making elements.  

Finally, the significant negative influence of relationship with provider on likelihood to 

use TM demonstrates the impact of the patient–provider relationship.  This finding builds upon 

previous SDL digital health studies that have examined the importance of the patient–provider 

relationship in value co-creation (Dahl et al., 2018, 2019).  The results suggested that patients 

with strong relationships with their providers prefer to co-create value in a context that 

maximizes the relational exchange.  While TM does offer an ability to communicate through 

audio and video, it cannot replace the psychological, emotional, and relational elements of a 

face-to-face visit (Fuertes et al., 2017).  While not all patients prioritize these elements, our 

findings revealed that those with strong patient–provider relationships decreasingly see the value 

of the remote appointment value offering.  

Discussion of Model 2 results.  Responding to calls to explore the complicated nature of 

TM decision-making (Hickson et al., 2015; Roettl et al., 2016), Model 2 examined the 

interrelationships among TM usage attitudinal factors.  The number of significant pathways 

found in Model 2 confirmed that TM usage decision-making is indeed complex and multi-

faceted (Rahim et al., 2018).  This suggests that prior utilized basic frameworks or theoretical 

models do not encapsulate the full nature of this decision process.  The results of this model offer 

a number of important implications for understanding TM value co-creation.  First, tech 

savviness was found to significantly influence all TM usage attitudes, including relative service 

quality, access, care uses, impact on patients, and likelihood to use.  This confirms that patients 

are not just collaborators in a service exchange but primary creators of value (Grönroos & 

Voima, 2013).  Without the patients’ abilities and skills to integrate the resources, an exchange is 
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unable to occur (Ordanini & Parasuraman, 2011).  The findings demonstrated that a patient’s 

comfort level with technology is central to the overall attitude towards TM.  Further, this 

suggests that tech savviness is the starting point for the development of other TM usage attitudes.  

This aligns with SDL value co-creation literature confirming the importance of resource 

integration (Vargo & Lusch, 2016) and patient capabilities (Ordanini & Parasuraman, 2011).  

      Second, results in Model 2 clearly showed the importance of care uses in the TM 

decision-making process.  In terms of relative impact in this model, the direct pathway of care 

uses to likelihood to use was the strongest.  Further, care uses mediates the relationships with 

tech savviness, improved access, and impact on patients on likelihood to use TM.  In alignment 

with SDL, this suggests that a patient’s evaluation of value propositions available is influenced 

by the individual skill set to integrate the resources (Lusch & Nambisan, 2015) and the 

perception of value offered (Gummesson, 2008).  The results confirmed that as patients feel 

more comfortable with technology, they will perceive more care options available through TM 

(Rho et al., 2014).  Similarly, as patients perceive greater access benefits and expected outcomes, 

they will recognize greater care uses.  Overall, the mediating relationships demonstrate that TM 

attitudes develop perceptions of utility in care use configurations, leading to determination of 

usage.  

      Third, surprisingly, improved access to care does not have a significant direct relationship 

with likelihood to use.  However, it does indirectly lead to TM usage through care uses and 

impact on patients.  This finding offers interesting insights into the development of TM value co-

creation.  First, improved access to care is increased through TM when patients are able to utilize 

the service in a time and place that is convenient for them (Zhang et al., 2015).  However, 

improved access does not provide value-in-use unless patients are able to connect configurations 
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of services with offerings they value (Grönroos & Voima, 2013).  Thus, potential access to care 

is not relevant unless care use options are available that fit patients’ needs.  Second, the benefit 

of access to care is influential on usage when patients perceive TM will lead to a positive 

outcome.  In alignment with SDL, the benefit of access to care through TM usage is only 

realized when it is value-in-use (Grönroos & Voima, 2013).  To experience the access benefit as 

value-in-use, patients must first trust the service will provide quality care and outcomes (Jenkins-

Guarnieri et al., 2015).  Thus, access to care does not lead to usage unless the patient perceives 

the care provided through TM will lead to a positive outcome.  

      Finally, the moderating influence of age on the path between tech savviness and 

likelihood to use TM offers interesting insights.  The results suggest that tech savviness is of 

greater importance to patients over the age of 45 in their decision-making processes to use TM.  

Patients over the age of 45, who would be classified as digital immigrants according to Prensky 

(2001), have spent a significant period of time receiving care without technologies like TM.  

Therefore, the process of learning the new technology to integrate the resources may exceed the 

desired amount of effort (Sweeney et al., 2015).  Conversely, tech savviness did not have a 

significant influence on likelihood to use TM for patients under the age of 44.  For this 

generational cohort, comfort level with technology is not an issue that influences decision-

making to the same degree (Haluza et al., 2017).  This cohort is well versed in incorporating 

technology into social and healthcare encounters, decreasing the importance of their personal 

skill level in decision to use (Pathipati et al., 2016).   

Practical Implications 

The results of this study provide important practical implications for marketing 

practitioners, healthcare administrators, policy makers, and healthcare providers.  First, the 



DEVELOPING A TELEMEDICINE VALUE CO-CREATION FRAMEWORK 

98 
 

importance of care uses on TM decision-making offers a number of insights for healthcare 

professionals.  As patients’ likelihood to use TM increases when they foresee more care uses, 

marketing professionals should highlight the variety of ways patients can utilize TM in their 

care.  Increasingly, patients are utilizing digital and social media platforms to collect information 

to make their healthcare decisions (Dahl et al., 2018, 2019).  Therefore, marketers should utilize 

various omnichannel touchpoints to communicate the menu of care options available through 

TM (Butcher, 2016).  Similarly, to encourage usage through the patient–provider relationship, 

providers have an opportunity to educate patients on how TM can supplement or improve their 

care delivery.  Research has pointed to the influence providers have in encouraging behavior and 

in engagement of digital tools available through the health system (Dahl et al., 2018; Fuertes et 

al., 2017).  As providers discuss next steps, offering TM as a care use option can provide 

credibility and practicality to TM usage opportunities.  Further, healthcare administrators should 

proactively involve patients in the development of the configuration and arrangement of services 

offered through TM.  Research has suggested developing care offerings with a patient-centered 

approach increases patient engagement and value co-creation (Greenhalgh et al., 2015).  

Second, our results empirically demonstrated that the benefit of improved access to care 

highly influences TM usage decision-making.  This builds upon previous research that has 

suggested access to care is a top priority for patients (Kucuk, 2016; Roettl et al., 2016).  Findings 

related to increased access to care through TM offer a number of insights and implications for 

practitioners.  The results suggested the selection of services offered through TM should be 

examined through the increased access potential.  Health systems should pinpoint the access 

bottlenecks and explore applicability of offering the service through TM.  Patients previously 

experiencing access issues would be highly influenced, according to our findings, by improved 
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access through TM.  Next, our results suggested marketers’ value propositions in messaging 

should highlight the benefits, namely access, that TM provides.  The concept of SDL explains 

that patients respond to propositions that offer the highest value available (Vargo & Lusch, 

2017).  The messaging should not only include improved speed of access, but also improved 

access through convenience in location and with daily life functions.  Messaging that resonates 

with patients’ individual situations and needs increases likelihood to respond (Hickson et al., 

2015).  Finally, providers have an opportunity to connect patients with increased access 

opportunities.  In the co-creation of value, providers’ knowledge of the patients’ medical needs 

and systems’ service offerings provide an opportunity to connect patients with access 

opportunities.  Further, the findings suggested when providers attempt to encourage TM usage 

by patients, access to care should be a leading talking point in the discussion.  

Third, the results suggested patients’ TM decision-making is influenced by perceived 

quality of care and anticipated health outcomes.  Healthcare marketers have the opportunity to 

educate and communicate the relative service quality available through TM.  These issues should 

be communicated through numerous omnichannel touchpoints with patients making many of 

their healthcare decisions through digital information (Dahl et al., 2019).  Further, to inform 

these efforts, health systems should take a patient-centered approach, investigating specific 

quality concerns patients have related to TM care options (Greenhalgh et al., 2015).  Providers 

have a unique credibility to address any quality or outcome issues patients may have related to 

TM usage.  Research has pointed to the provider as a primary trusted source for patients on 

quality or outcome issues (Koudriavtseva et al., 2012). 

Finally, in alignment with SDL, our findings related to tech savviness highlight the 

crucial role patients have in TM value co-creation.  The results of Model 2 suggested that all TM 
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attitudes are influenced by how comfortable a patient is with technology.  Therefore, healthcare 

organizations should thoroughly examine how they support and provide resources to patients to 

increase their tech savviness or comfort level with the TM technology.  When discussions are 

initiated by providers about TM usage, they should include resources to support patients 

interested in TM.  Further, omnichannel communications related to TM should point to the 

simplicity of the tool or resources that are available to help patients easily access the tool.  While 

health systems might not be able make every patient tech savvy, they can create an easy to use 

platform and provide necessary resources to increase accessibility for non-tech savvy users.  

Limitations and Future Research 

The limitations of this study offer avenues for further research.  While the survey was not 

conducted in a rural setting, the sample was not from a large urban center.  Also, the service area 

examined is made up of mainly Caucasian residents. Therefore, future research is warranted to 

examine whether differences in TM attitudes exist in more urban settings and among ethnically 

diverse populations.  Second, patient attitudes were examined in a cross-sectional survey 

measuring their perceptions at one point in time.  Research with a longitudinal design could 

increase understanding of patient attitudes before, during, and after TM usage.  This type of 

research design would offer perspectives related to change in attitudes, behaviors, and loyalty.  

Further, patient satisfaction post-usage could offer marketers insights into encouraging repeat 

usage.  Finally, patients’ attitudes towards the health system sampled could have influenced their 

responses to the survey.  While our study did survey the strength of relationship with the primary 

care provider, future research could explore the role of satisfaction with the health system in 

utilizing digital health tools.  This study examined the relational components of co-creation in a 
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micro-context with the provider, whereas the macro-relationship with the health system may also 

have an influencing role in decision-making.  
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Appendix A 

Familiarity with Audio-Video Telemedicine Visits 

After first answering questions about their health issue, TELEMEDICINE allows patients to be 

seen by health care providers from anywhere using smartphones, tablets, and/or computers that 

have AUDIO and VIDEO capabilities.  

 

Example of Audio-Video Telemedicine on Computer or Smartphone 

 

 
Figure 1. Example of audio-video telemedicine on computer or smartphone.  
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Appendix B 

 

Proposed Measurement Items 

 

Access 

The use of Audio-Video TM visits will… (1 = Strongly Disagree to 5 = Strongly Agree) 

1. Improve my access to primary care providers 

2. Improve my access to specialty care providers (i.e. Dermatologists, Psychologists) 

3. Allow patients to receive care when they need it (within an hour) 

4. Allow patients to receive same day care 

5. Reduce the need to visit the ER/urgent care for minor issues 

6. Reduce the need to miss work/school to receive care 

7. Simplify the appointment scheduling process 

8. Allow remote participation in a child or elderly parent's care 

9. Make it easy to communicate with health providers 

   

Care Uses 

In the future, how LIKELY are you to use an Audio-Video TM visit for.... (1 = Strongly Disagree to 5 

= Strongly Agree) 

1. Urgent/On-demand care 

2. Annual wellness check-up/physical 

3. Follow-up appointment after hospital stay 

4. Chronic condition follow-up appointment 

5. Follow-up appointment with specialty care provider 

6. Appointment with a psychologist/psychiatrist 

7. To see your primary care provider while traveling 

8. To review lab results with your provider 

9. To share vital signs (i.e. blood pressure, heart rate, glucose) with my provider 

10. To receive prescription renewals/extensions 

   

Current Relationship with Provider 

Please indicate your level of agreement with the following statements ABOUT YOUR PRIMARY 

CARE PROVIDER (Examples: family practitioner, internist, nurse practitioner, OB/GYN) (1 = 

Strongly Disagree to 5 = Strongly Agree) 

1. I have a good relationship with my provider 

2. I feel a strong connection with my provider 

3. I am very committed to my health provider 

4. Overall, I am very satisfied with my provider 

5. I would strongly recommend my provider to a friend 

6. I can get in to see my provider within a reasonable timeframe 

   

Relative Service Quality 

The use of Audio-Video TM visits will… (1 = Strongly Disagree to 5 = Strongly Agree) 

1. Be as thorough as an on-site visit 
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2. Be as reliable as an on-site visit 

3. Be just as personal as an on-site visit 

4. Keep patient health information private 
 

Impact on Patient 

Overall, Audio-Visual TM visits will… (1 = Strongly Disagree to 5 = Strongly Agree) 

1. Positively impact patient quality of care 

2. Positively impact patient access to care 

3. Positively impact health outcomes for patients 

4. Positively impact patient-provider engagement 

5. Positively impact patients' satisfaction 

   

Tech Savviness 

Please indicate your agreement… (1 = Strongly Disagree to 5 = Strongly Agree) 

1. I am an early adopter of new technology 

2. Overall, I am comfortable using new technology 

3. I am comfortable using a credit/debit card to buy online 

4. It is easy for me to use a camera on a phone, tablet, or computer 

5. I enjoy using new technology 

6. I like to use new apps on my phone, tablet, or computer 

   

Likelihood to Use 

OVERALL, in the next three years, AND IF AVAILABLE, how likely are you to... (1 = Strongly 

Disagree to 5 = Strongly Agree) 

1. Use TM if offered by your current provider 

2. Use TM from any health provider 

3. Switch to a provider offering TM if your current provider didn't offer 

4. Use TM if offered by this healthcare system 
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