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Abstract 

Sensor-based systems have healthcare transformation potential but acceptance problems 

jeopardize their diffusion. We theorize that perceived technology threats induce anxiety and 

diminish usage intentions. We use data from the pre-implementation phase in German and 

Australian hospitals to explore the formation of three types of anxieties, their impact on 

usage intentions, and the relationships between them and national culture. We find negative 

effects of relational and work-related anxieties on usage intentions while surveillance 

anxieties show no association. The anxieties can be partially linked to national culture 

characteristics. Our findings support implementation initiatives and offer a deeper 

understanding of technology-induced anxieties. 
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1. INTRODUCTION 

The introduction of information systems has been plagued by failure because of missing 

acceptance (Davis, 1989; Venkatesh, Morris, Davis, & Davis, 2003), user resistance (Kim & 

Kankanhalli, 2009), or outright rejection (Centefelli & Schwarz, 2011; Goode, 2005). 

Implementations of system innovations in healthcare provide a case in point, with many 

studies demonstrating acceptance problems and failure to adopt and use information 

systems that support healthcare operations (Heeks, 2006; Littlejohns, Wyatt, & Garvican, 

2003). A large body of research has sought the reasons for such failure in order to improve 

user acceptance (e.g., Venkatesh et al., 2003; Venkatesh, Thong, & Xu, 2012) and 

implementation success (e.g., Lucas Jr., Swanson, & Zmud, 2007; Robey, Ross, & 

Boudreau, 2002) and to identify the reasons for inhibitions (e.g., Centefelli & Schwarz, 2011; 

Kim & Kankanhalli, 2009). 

One perspective that has largely been ignored or examined only simplistically is the 

formation of anxiety in response to perceived threats from technology and anxiety’s role in 

affecting users’ decisions to accept or resist a technology. Technology-induced anxiety 

encompasses negative emotions, apprehension, and even fear associated with 

computerized systems (Simonson, Maurer, Montag-Torardi, & Whitaker, 1987). While 

anxiety is by no means a novel concept in IS research (Bloom, 1985; Compeau & Higgins, 

1995; McElroy, Hendrickson, Townsend, & DeMarie, 2007; Thatcher & Perrewé, 2002; 

Venkatesh et al., 2003), few studies examine specific technology-induced anxiety, focusing 

instead on general attitudes toward technology (McElroy et al., 2007). However, anxiety is a 

substantial driver of human behavior (Barlow, 2004, p. 37-63; Venes, 2013), so the failure to 

examine them presents a significant gap in the research. 

In studying anxiety during technology adoption, we make two key contributions. First, we 

develop a detailed account of technology anxiety by distinguishing three types of anxiety and 

examine their effect on systems’ adoption during the pre-implementation phase. This phase 

is particularly important, as it is characterized by design freedom, enabling sound responses 

to the anticipation and management of potential conflicts and barriers to users’ acceptance 

that could jeopardize the implementation success (Lapointe & Rivard, 2005). We focus on 

sensor-based healthcare systems because this technology is particularly prevalent in health 

services. These systems have the potential to transform the healthcare sector and improve 

business value by increasing efficiency and effectiveness through automation and 

transparency of tasks (Anand & Wamba, 2013; Chen, Wu, & Crandall, 2007; Peris-Lopeza, 

Orfilaa, Mitrokotsaa, & van der Lubbea, 2011). However, their adoption in hospitals is also 

challenging (Bick, Kummer, & Ryschka, 2015; Cao, Jones, & Sheng, 2014; Khoumbati, 
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Themistocleous, Irani, & Mantzana, 2008). Understanding the effects of anxiety in relation to 

this topic will help to ensure the success of their implementation. 

Our second key contribution is our exploration of anxiety about sensor-based systems 

across two cultural settings. Most theoretical models in IS research – including IS models in 

relation to system development (Kummer, Leimeister, & Bick, 2012), decision support 

(Martinsons & Davison, 2007), and technology acceptance (McCoy, Galletta, & King, 2007) 

– are examined in one country, so they may or may not apply to other cultures. Sensor-

based systems in hospitals are globally important, as healthcare-related challenges are 

present in many countries, so understanding their acceptance and anxiety is a global 

challenge. 

Instead of comparing two cultures, we explore national culture’s direct influences on 

technology-induced anxiety in relation to sensor-based systems. The examination of direct 

cultural influences is a relatively new research approach to national cultural effects, as it 

measures culture on an individual level in order to derive general relationships that can 

explain cross-country differences in general (Kummer & Schmiedel, 2016). Reinecke and 

Bernstein (2013), for instance, identify a direct effect of cultural values on website-design 

preferences. In the context of our study, direct cultural influences could indicate that 

countries with certain cultural values are more likely than other countries to have technology-

induced anxiety. This research paves the way to a global model that can explain the root 

causes of cultural differences. 

We examine data gathered from nursing wards in Germany and Australia. The work context 

in both settings is comparable, and the two sets of data allow us to explore whether the 

effects of anxiety on user acceptance occur only in a particular national culture or they can 

be replicated in another national cultural environment. The cross-cultural setting increases 

the external validity of our study as the results indicate that our model is robust even in 

highly dissimilar national cultural settings.  

 

We seek to answer two research questions: 

1) Do different types of technology anxiety exist that impact the adoption of sensor-based 

medication support systems? 

2) Does the national culture influence the formation of anxiety related to sensor-based 

medication support systems?  

 

We proceed as follows: Next, we introduce sensor-based medication support systems and 

review prior research on behavior related to technology implementation, and technology 

anxiety. We further theorize about the influence of national culture on different types of this 

anxiety. Then we develop our research model, which explains the formation of technology-
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implementation anxiety and their association with national culture. We then discuss research 

design and measurement, followed by the results from our empirical study. We outline the 

findings to identify the influence factors that hospital managers can use to improve the 

chances of corresponding implementations’ success. Finally, we discuss the main 

contributions and implications of our results. 

 

2.  SENSOR-BASED MEDICATION SUPPORT SYSTEMS 
 

The medication process consists of five phases (Hussain & Kao, 2005): drug prescription, 

drug transcription, drug preparation, drug dispensation, and administration of the drug. 

Medication errors can happen in all five of the phases of medication, but most of the errors 

occur in the administration phase, presenting a significant risk factor for hospitals 

(Krähenbühl-Melcher et al., 2007). Estimates suggest that fatalities that are directly 

ascribable to medication errors are among the top ten leading causes of death in hospitals, 

while the related economic burden reaches billions of U.S. dollars annually (White, 

Arakelian, & Rho, 1999). This problem is widespread and not limited to a single country 

(Kanjanarat et al., 2003; Müller, 2003). About half of all medication errors are preventable 

(Leendertse, Egberts, Stoker, van den Bemt, & Group, 2008).  

Sensor-based medication support systems are information systems that collect and process 

real-world data to guide the phases of the medication process. Thus, they contribute to 

hospitals’ risk management (Kavaler & Spiegel, 2003). While drug prescription, transcription, 

and preparation phases (phases 1-3) depend heavily on the type of disease, drug 

dispensation and administration (phases 4 and 5) as well as the related documentation 

requirements are highly standardized processes that are executed identically in nearly all 

hospital wards. We define a sensor-based medication support system as an information 

system that monitors, records, and controls work activities via sensors like RFID and other 

mobile devices in order to support phases 4 and 5 of the medication process. Peris-Lopeza 

et al. (2011) provide a technical description of a corresponding system using RFID sensors. 

 

In a sensor-based medication support system, sensors tag patients and medications, and 

nurses and physicians use mobile devices to scan the sensors to identify the patients and 

medications. The patient’s medical information is displayed on the mobile device, including 

diagnosis and administrative orders. This process reduces the risk of misinterpreting 

handwritten information, which is often a problem in healthcare (Anacleto, Perini, Rosa, & 

César, 2005; Hartel, Staub, Roder, & Eggli, 2011). Before the medication is administered, 

the mobile device compares the order with the prescribed medication, and if the two do not 

match, an alarm informs the medical staff. The documentation of the medication process 
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(e.g., patient ID, remedy, dose, nurse ID, date, and timestamp) can be conducted 

automatically, which reduces paperwork and improves efficiency (Peris-Lopeza et al., 2011). 

The system also provides functionality for monitoring electronic performance (Paninaa & 

Aiello, 2005), as the recorded data can be used to assess staff performance. Table 1 

provides an overview of the different objectives and related functions of these systems. 

 

Table 1: Functionality of sensor-based medication support systems 

Objective Functionality Technology Related References 

Prevention of 

medication errors 

 

Control identity 

of the patient. 

Patient identity is 

determined via sensors 

(e.g., in bracelets) before 

drugs are administered. 

Auer, Bick, Kabisch, 

and Kummer (2010); 

Andersen and 

Bardram (2007) 

Ensure that the 

correct remedy 

is administered. 

Drugs are pre-packed in 

containers tagged by 

sensors. Drugs and patient 

identity must match. 

Huang and Ku 

(2008); 

Bardram (2004 ) 

Ensure that the 

correct dose is 

administered. 

Sensors on drug 

containers refer to dose 

information. During 

medication the dose is 

compared with the medical 

records of the patient. 

Auer et al. (2010); 

Peris-Lopeza et al. 

(2011); 

Wicks, Visich, and Li 

(2010) 

Authorization Ensure that 

only authorized 

staff can 

administer 

remedies. 

Staff uses mobile devices 

that determine whether the 

user is authorized to 

administer drugs to a 

particular patient. 

Kim (2012); 

Kim (2011) 

Documentation  Recording of 

the medication. 

Staff uses mobile devices 

that record relevant data 

such as staff ID, patient 

ID, drug, dose, time and 

date.   

Cangialosi, Monaly, 

and Yang (2007); 

Chowdhury and 

Khosla (2007); 

Chang Chien (2010) 

Performance 

measurement  

Measurement 

of employee’s 

work 

performance.  

The recorded data is 

analyzed in order to 

determine staff efficiency.  

Fisher and Monahan 

(2012) 

Monahan and Fisher 

(2011) 
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3.  THEORETICAL BACKGROUND 

 

3.1 Behaviors during IS adoption   

Research on user acceptance uses several theoretical streams to explain how and why 

users adopt new technologies. Most studies in the healthcare domain build on the 

technology acceptance model (TAM; Davis, 1989) or more recent models, such as the 

unified theory of acceptance and use of technology (UTAUT; Venkatesh et al., 2003). In 

most of these studies, the intention to use a system is included as a key measure of 

acceptance (Venkatesh et al., 2003). 

Acceptance has been investigated in relation to several technologies (Hsiao & Yang, 2011; 

Marangunić & Granić, 2015). In healthcare settings, studies have explored the acceptance of 

telemedicine (Kohnke, Cole, & Bush, 2014; Rho, Choi, & Lee, 2014; Zailani, Gilani, Nikbin, & 

Iranmanesh, 2014), mobile services (Kuo, Liu, & Ma, 2013; Lee & Rho, 2013; Wu, Li, & Fu, 

2011), mobile devices (Jeon & Park, 2015; Moon & Chang, 2014; Wan Ismail, Chan, Buhari, 

& Muzaini, 2012), and hospital information systems (Abdekhoda, Ahmadi, Dehnad, & 

Hosseini, 2014; Chen & Hsiao, 2012; Lin, 2015). Issues related to the acceptance of sensor-

based systems have been raised but not investigated empirically (Al Ameen, Liu, & Kwak, 

2012; Bick et al., 2015).  

Factors that oppose implementation success might occur prior to, during, and/or after 

implementation (Klaus & Blanton, 2010). Most research examines phenomena that occur 

during implementation, but while studies of the pre-implementation phase are rare 

(Meissonier & Houzé, 2010), it is the pre-implementation phase that can yield information 

that managers can use to anticipate potential conflicts and barriers to users’ acceptance 

(Meissonier & Houzé, 2010). In pre-implementation, a positive usage intention is a reliable 

predictor of user acceptance (Venkatesh, Brown, Maruping, & Bala, 2008; Venkatesh & 

Davis, 2000), as usage intention is an early and strong indicator of adoption and post-

implementation success (Rai, Lang, & Welker, 2002; Venkatesh et al., 2008). Therefore, 

understanding  potential or existing anxiety that could arise during the implementation of a 

new system is essential in the effort to anticipate potential conflicts and barriers to users’ 

acceptance (Lapointe & Rivard, 2005).  

Usage intention is also applicable in scenarios like that of a medical support system in which 

usage is likely mandatory. According to Hwang, Al-Arabiat, and Shin (2015) “many – if not 

most – innovation adoption decisions in organizations are usually made by senior 

management […] upon the premise that employees will ultimately use the innovation.” As a 

result, usage is usually expected and usage is implicitly or explicitly mandatory. User 

acceptance is also important in mandatory IS contexts, as missing user support is a main 
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cause of implementation failure (Klein & Sorra, 1996). Users can adopt any of several 

strategies to avoid or reduce system usage, including open rejection and hidden rejection by 

continuing to use legacy systems (Lapointe & Rivard, 2005; Lim, Pan, & Tan, 2005). A user 

who does not intend to use a mandatory technology can also quit the job, leading to a loss of 

human capital (Brown, Massey, Montoya-Weiss, & Burkman, 2002). The construct of usage 

intentions has been applied in both mandatory and voluntary settings (Rawstorne, 

Jayasuriya, & Caputi, 2000; Venkatesh, 2000b; Venkatesh et al., 2003), but while the lack of 

intention to use a voluntary system is obvious, as the user simply does not use it, the 

consequences of the lack of intention to use a mandatory system are unpredictable but not 

less severe (Brown et al., 2002).  

 

3.2  Technology anxiety and user acceptance 

Anxiety refers to a negative valence that is accompanied by a sense of uncontrollability and 

focused on a possible future threat or other potentially negative events (Barlow, Chorpita, & 

Turovsky, 1996, p. 253). Technology-induced anxiety (often called computer anxiety) elicit 

negative emotions, apprehension, and fear that arise as a consequence of the introduction 

of technology (Simonson et al., 1987). Related studies examine forms of technology-induced 

computer anxiety as a general, negatively valenced affect related to technology applications 

like the internet and mobile technologies (Lam, 2010; Wang, 1997), wireless sensor 

networks (Steele, Lo, Secombe, & Wong, 2009), and computing (Spiekermann, 2008) and 

the consequences to an individual such technologies induce. Thus, these studies typically 

examine an aggregate concept of technology-induced anxiety (e.g.,Compeau & Higgins, 

1995; Hackbarth, Grover, & Yi, 2003; McElroy et al., 2007; Stewart & Segars, 2002; 

Thatcher & Perrewé, 2002; Venkatesh, 2000a).  

Attempts to quantify the effects of technology anxiety on user behavior show that 

technology-induced anxiety affects beliefs about one’s ability to use technology in the 

workplace (Compeau & Higgins, 1995; Johnson & Marakas, 2000) and beliefs about the 

effort required to use a technology (Venkatesh, 2000b; Venkatesh & Bala, 2008). Thus, 

these efforts show that technology-induced anxiety can cause acceptance problems in 

relation to new technologies (Thatcher & Perrewé, 2002). However, while the negative 

effects of anxiety on adoption behavior in relation to new technologies are undisputed, the 

individualized forms of anxiety and their relevance to user acceptance remain unexamined. 

 

Based on our understanding of the literature on sensor-based technologies and their 

functions within the hospital context, we suggest three types of technology-induced anxiety: 
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1. Technological developments are often used to improve efficiency and reduce costs 

(Guo & Zhang, 2010; Gurbaxani & Whangm, 1991). However, it is known that the 

automation of work procedures can cause anxiety (Akst, 2013; Lipstreu, 1966). Hospital 

treatments are instances of services that have manual components provided by trained 

and highly respected professionals. Khoumbati et al. (2008) identified work anxiety in 

hospitals as being related to new technologies as disruptive to treatment. A change in 

the work routine that is due to increased automation and reliance on technology can 

also invoke anxiety related to the amount, type, and reputation of the work conducted by 

medical professionals. The relationship between job change and loss of power and 

status to IS adoption is well documented (DeSanctis & Courtney, 1983; Jiang, Muhanna, 

& Klein, 2000), even in the context of medical professionals (Lapointe & Rivard, 2005, 

2007). In the following, we call this anxiety that emerges in relation to changes to the job 

because of a new technology work anxiety. 

 

2. Sensor-based systems provide extensive possibilities for surveillance, as the execution 

of the entire process is recorded. In combination with mobile devices like smart phones 

and tablets, these additional functionalities afford possibilities for monitoring 

performance electronically, such as via position tracking (Bardram, Hansen, Mogensen, 

& Soegaard, 2006). This aspect of sensor-based systems is often mentioned in relation 

to privacy concerns, as technologies like RFID facilitate the invisible tracking of 

employees and their behavior via tagged objects (Barkuus & Dey, 2003; Garfinkel, 

Juels, & Pappu, 2005), and the collected information could be used for performance 

evaluations (Grant & Higgins, 1989). As a result, individuals may perceive a threat in 

being constantly monitored through a manifestation of “big brother” technology, reducing 

their willingness to adopt and use technologies that provides such affordances 

(Khoumbati et al., 2008). Whether the surveillance functions are actually used is not 

relevant in this context, as the possibility of their implementation creates the perception 

of a threat, which is the focal interest in our study. We refer to these concerns as 

surveillance anxiety.  

 

3. In a hospital context, each medical treatment process must take ethical issues into 

account (Anderson, 2007). The use of sensors in hospitals could be interpreted as 

having a depersonalizing effect, rendering patients into objects, rather than humans. 

Such a loss of social perspective has been identified in previous studies (Jiang et al., 

2000; Vance, Elie-Dit-Cosaque, & Straub, 2008). The relationship between medical staff 

and patients is important to the patient’s well-being (Castledine, 2005; Doss, DePascal, 

& Hadley, 2011) and could be affected negatively. The negative feelings that can arise 
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with regards to the relationship between medical staff and patients because of new 

technology are called relational anxiety in the following. Table 2 summarizes the three 

kinds of anxiety. 

Table 2: Three types of technology anxiety 

Anxiety Relation to Medication 

Support System Use 

Manifestation in user perceptions 

Work anxiety 

 

A sensor based support system 

usually automates existing work 

procedures such as the 

identification of patients.   

This can evoke apprehensions 

of job change as well as the loss 

of power and status.  

 

Perceptions of negative consequences due 

to the job changes. The system is perceived 

as a potential burden for the employees 

forcing them to work harder and/or more than 

before.  

Uneasiness about a reduction of appreciation 

as responsible tasks will be executed by the 

system and not the employees. 

Surveillance 

anxiety 

Extensive possibilities of data 

collection and analysis enable 

an invisible and potentially 

permanent tracking of activities 

due to sensors. This can cause 

concerns related to exposure 

and privacy violation. 

 

Perceptions of worry about a permanent 

surveillance as nearly all daily activities can 

be tracked.  

Perceptions of concerns about increased 

transparency of the own activities included 

very sensitive activities for example during 

breaks. 

Uneasiness to be unsure if current activities 

are monitored as the system can operate 

invisibly and independently. 

Relational 

anxiety 

The relationship between 

medical staff and the patient is 

an important part of health care 

procedures. The identification of 

patients via sensors could be 

interpreted as a de-

personification of patients. 

Furthermore, the dependence of 

the support system and the 

presents of mobile devices 

could influence the relation 

between medical staff and 

patients negatively.  

Perceptions of worry that the system will 

contradict relational values due to the de-

personification of patients.   

Perceptions of concerns about a loss of the 

personal component of the treatment as the 

use of technology suppresses prior manual 

activities between medical staff and patients. 
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3.3  National culture and its influence on anxiety 

The root causes of anxiety and its influences on user acceptance may not be globally 

consistent because of the influence of the cultural norms and values associated with a 

particular cultural region (Bodas & Ollendick, 2005; Stein, 2001). Similarly, several IS studies 

have indicated that system acceptance differs among national cultures (Leidner & Kayworth, 

2006; McCoy, Everard, & Jones, 2005; McCoy et al., 2007). Therefore, technology anxiety 

and its consequences on user acceptance may differ in different national settings. 

Culture refers to a set of shared norms, values, and patterns of orientation that influence the 

behavior of individuals within groups or collectives like nations, organizations, and teams 

(Hofstede, 2001; Straub, Loch, Evaristo, Karahanna, & Srite, 2002). Most cultural research 

has examined national culture in the context of a particular country or to determine 

differences between countries (Leidner & Kayworth, 2006). This kind of research focuses on 

dimensions that determine the attitudes and behaviors of individuals in a nationality (Leidner 

& Kayworth, 2006). These cultural dimensions can cause differences in the kinds of anxiety 

and acceptance levels among cultures. 

To determine how individuals differ in terms of the dimensions of national culture, the 

GLOBE study (House, Hanges, Javidan, Dorfman, & Gupta, 2004; House & Javidan, 2004) 

defined ten cultural clusters based on countries that share similar index scores in cultural 

dimensions: Nordic, Anglo, Germanic, Latin Europe, African, Eastern Europe, Middle 

Eastern, Confucian, Southeast Asian, and Latin American. While Australia, together with 

countries like Canada, England, and the US, is part of the Anglo cluster, Germany groups 

with Austria, Switzerland, and the Netherlands as representatives of the Germanic Europe 

cluster. These two clusters have significant differences in their dimension scores (Gupta, 

Hanges, & Dorfman, 2002). 

 

Table 3: Dimensions of the national culture (House et al., 2004)  

Note: Constructs adopted in our study are highlighted. 

Cultural Dimension 

Performance orientation Extent to which an organization or society encourages and 

rewards group members for performance improvement and 

excellence. 

Assertiveness orientation  Degree to which individuals in organizations or societies are 

assertive, confrontational, and aggressive in social 

relationships. 

Future orientation Degree to which individuals in organizations or societies 

engage in future-oriented behaviors such as planning, 
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investing in the future, and delaying gratification. 

Humane orientation Degree to which individuals in organizations or societies 

encourage and reward individuals for being fair, altruistic, 

friendly, generous, caring, and kind to others. 

Collectivism I:  

Institutional collectivism  

Degree to which organizational and societal institutional 

practices encourage and reward collective distribution of 

resources and collective action. 

Collectivism II:  

In-group collectivism 

Degree to which individuals express pride, loyalty and 

cohesiveness in their organizations or families. 

Gender egalitarianism Extent to which an organization or a society minimizes 

gender role differences and gender discrimination. 

Power distance Degree to which members of an organization or society 

expect and agree that power should be unequally shared. 

Uncertainty avoidance Extent to which members of an organization or society strive 

to avoid uncertainty by reliance on social norms, rituals, and 

bureaucratic practices to alleviate the unpredictability of 

future events. 

 

National cross-cultural research measures national culture using index scores based on the 

cultural dimensions as dependent, moderating and independent variables (Kummer & 

Schmiedel, 2016). This study follows the latter approach focusing on direct effects of 

national culture. Differences in national culture dimension scores have important implications 

in the formation of anxiety about and user acceptance of technology. Several studies 

indicate that individual differences can affect technology acceptance in different cultural 

settings. In particular, the negative relationship between uncertainty avoidance and IS 

adoption is well documented in the literature (e.g., Hasan & Ditsa, 1999; Jarvanpaa & 

Leidner, 1998; Png, Tan, & Wee, 2001; Thatcher, Srite, Stepina, & Liu, 2003), while the 

effect of power distance on IS acceptance is inconclusive (e.g., de Vreede, Jones, & Mgaya, 

1998/1999; Hasan & Ditsa, 1999). Furthermore, Kummer et al. (2012) conducted a meta-

analysis of the culturally sensitive design of information systems and concluded that studies 

that relate cultural differences to user acceptance are rare and require further investigation.  

Particularly, the role of culture in forming user acceptance and the reasons that its 

acceptance may be limited in some cultural areas remain unclear (Leidner & Kayworth, 

2006), perhaps because the relationship between cultural values and technology 

acceptance is highly technology-specific (Straub, 1994). Few studies measure national 

cultural dimensions in this field of research, although some identify differences in acceptance 
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among participants from different national cultures and explain them based on Hofstede’s 

cultural dimensions (McCoy et al., 2005; Srite & Karahanna, 2006). However, this approach 

may be problematic, as Hofstede’s data, which is more than forty years old, was not 

designed to measure culture on an individual level. Therefore, the culture of a study’s 

sample may differ from Hofstede’s culture scores (McCoy et al., 2005; Srite & Karahanna, 

2006). Measuring national cultural dimensions individually and determining the correlations 

between these dimensions and other constructs can ensure that any differences are caused 

by culture.   

National cultural dimensions are pertinent to the context of user acceptance of sensor-based 

hospital technology because, in the healthcare environment, the perception of surveillance 

as well as ethical and privacy-related concerns about the use of patient data differs among 

national cultures (Bailey & Caidi, 2005; Spiekermann, 2008). A case in point is the launch, 

reception, and occasional discontinuance of medial health records systems in some 

countries (Lapointe & Rivard, 2005). Additionally, the implementation failures may be 

exacerbated in hospital environments in which users degrees of power differ, affecting user 

acceptance.  

 

4. RESEARCH MODEL  

We develop a model that conceptualizes our understanding of some of the types of anxiety 

that medical practitioners might develop related to the implementation of sensor-based 

medical support systems and cultural values with which they are associated. Because we 

are interested in exploring technical anxiety and its potential origins in national cultures, we 

do not focus on a particular acceptance model but include only usage intention as an 

established measure of acceptance in mandatory settings during the pre-adoptive phase. 

(See Section 3.1; alternative models with additional control constructs are presented in 

Appendix 6.) To reduce complexity, we excluded from our model non-cultural root causes of 

technology-induced anxiety because anxiety can have several and highly individual origins 

(e.g., personal experiences, hereditary dispositions).  
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4.1 Effects of anxiety on the usage intention 

Our first research question addresses the impact of technology-related anxiety on the 

acceptance of sensor-based medication support systems. We identified three types of the 

more general technology anxiety (Section 3.2), each of which focusses on a particular 

aspect of sensor-based systems: work anxiety, surveillance anxiety and relational anxiety. 

We explore the components of our model in turn. 

 

A sensor-based support system usually automates existing work procedures like patient 

identification (Peris-Lopeza et al., 2011). Such automation can evoke apprehensions about 

job changes and the loss of power and status, leading to work anxiety (similarly to DeSanctis 

& Courtney, 1983; Jiang et al., 2000). These employees perceive the new system as a 

potential burden, forcing them to work harder and/or longer. At the same time, external 

appreciation of their work declines, as the system is in charge of the treatment procedure, 

and responsible tasks are executed by the system, not the employees. As a result, work 

anxiety reduces the acceptance of the sensor-based system:   

H1. Perceptions of work anxiety are negatively associated with the intention to use a 
sensor-based medication support system. 

 

The extensive possibilities for data collection and analysis provided by a sensor-based 

system enable the invisible and potentially permanent tracking of employees’ activities (Bick 

& Kummer, 2008). These capabilities can cause employees to worry about permanent 

surveillance, to feel exposed, and to feel their privacy is violated (Barkuus & Dey, 2003; 

Garfinkel et al., 2005), as nearly all activities, including those that occur during breaks, 

become transparent. Because these feelings can reduce the acceptance of the system, we 

state: 

H2. Perceptions of surveillance anxiety are negatively associated with the intention to use 
a sensor-based medication support system. 

 

Ethical issues, a core part of healthcare procedures, have social aspects (Anderson, 2007), 

as patients could interpret their identification via sensors as dehumanizing. Dependence on 

the support system and the presence of mobile devices could also influence the relationship 

between medical staff and patients, as the use of technology suppresses the personal 

component of treatment (Jiang et al., 2000; Vance et al., 2008), increasing relational anxiety 

and resistance to the technology. Even if this affects particularly patients, it is likely that the 

medical staff with a strong interest in the well-being of the patient share these anxieties. 

Therefore, we state:    

H3. Perceptions of relational anxiety are negatively associated with the intention to use a 
sensor-based medication support system. 
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4.2 The relationship between technology anxiety and national culture  

As our second research question indicates, we seek to determine whether the national 

culture values of the users are associated with the three types of anxiety our model provides. 

As Section 3.3 states, this effort is in line with the body of research that regards culture as a 

direct influence on anxiety, not a moderator (Kummer & Schmiedel, 2016). We now discuss 

the relationships between three cultural dimensions and the technology anxiety related to 

sensor-based systems in hospitals, focusing on the national cultural dimensions of 

collectivism, uncertainty avoidance, and humane orientation.  

 

Institutional collectivism:  

Those in cultures with a high degree of collectivism tend to focus more on the group’s 

interests than on those of the individual (Abraham, 1997; Sarkar, 2012). As a result, they 

tend to be willing to support the interest of unions against negative factors at work 

(Posthuma, 2009; Sarkar, 2012). Hospitals are a demanding work environment since 

workload, cost pressure, and stress are usually high (Beckmann, 2016; Smith, 2014). As a 

result, medical employees often seek the protection of strong unions (Forman & Davis, 2002; 

Thompson, 2000). While unions tend to resist change (Frost, 2000; Iverson, 1996), 

individuals in these cultures also expect negative consequences from work changes, leading 

to elevated perceptions of work anxiety. Consequently, we state:  

H4. Institutional collectivism is positively associated with work anxiety. 
 

Uncertainty avoidance:  

Electronic performance monitoring (ERM) implies an assessment of the employee that can 

entail negative consequences. Therefore, cultures with a high degree of uncertainty 

avoidance are less likely to accept ERM than are those with a low degree of uncertainty 

avoidance (Paninaa & Aiello, 2005). The uncertainty associated with the work increases 

further when the employees do not receive the performance data (Aiello, 1993) and when 

they do not know whether ERM is being employed but suspect that it may be . Therefore, we 

assume:  

H5. Uncertainty avoidance is positively associated with surveillance anxiety. 
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Humane orientation:  

Studies suggest a relationship between humane orientation and social and ethical values 

(Alas, Gao, & Carneiro, 2010; Mueller, Hattrup, Spiess, & Lin-Hi, 2012), The desire to 

support ethical values is generally high in countries with a high degree of humane orientation 

(Alas, 2006), which are less likely than other countries to justify ethically suspect behavior 

(Parboteeah, Bronson, & Cullen, 2005). As the use of sensor-based technologies could raise 

ethical and social problems, we expect:   

H6. Humane orientation is positively associated with relational anxiety. 
 

 

Figure 1: Research model 

 

Figure 1 summarizes our hypotheses in a research model. The model structure shows that 

the three types of anxiety build the focus of our analysis. RQ1 addresses their effect on 

acceptance (H1-H3), while RQ2 addresses their national root causes (H4-H6). We discuss 

and test alternative conceptualizations (including control variables and an alternative model 

of cultural values as moderators) in Appendix 6.  

 

5. METHOD 

 

5.1 Research design 

Cultural research contains a variety of streams that interpret and examine culture differently 

(Kummer & Schmiedel, 2016). The research design should match the understanding of 

culture and the research objectives. Our two research questions led to a research model 
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with direct cultural influences (Section 4). As the model contains relationships between latent 

variables, we opted for a study design based on structural equation modelling (SEM). As our 

research model shows, rather than a cultural group comparison, we developed a universal 

research model and test it in two richly contrasting cultural settings with similar healthcare 

contexts (see Section 5.2 below). Consequently, we neither hypothesize that such variables 

as usage intentions are higher in one culture than another, nor that relationships are 

stronger in particular countries (e.g., the relationship between work-related anxiety and 

usage intention). Instead, we explore on an individual level whether the same relationships 

occur in in both cultural settings. This approach reduces the effects of heterogeneity in the 

subsample and increases the external validity of the results (Henseler, Ringle, & Sinkovics, 

2009).  

We designed and conducted a quantitative survey using a scenario-based method to 

examine our research model. Scenarios are often used in studies of novel and emerging 

technologies with high social impact (Chen, Sharman, Chakravarti, Rao, & Upadhyaya, 

2008; De Jong & Lentz, 2005; Sheng, Fui-Hoon Nah, & Siau, 2008). Because of the 

important concerns sensor-based technologies evoke in the context of medical 

environments, we contend that scenario-based methods are particularly suitable for our 

study. To develop an appropriate scenario, we collaborated with medical staff and reviewed 

our earlier case study of a pilot application in a hospital (reference masked for review) to 

create a scenario description that focuses on the use of a sensor-based technology for a 

medication process, as described in Section 2.1. Extensive discussions of the scenario with 

the medical staff as an application area for sensor-based medication systems in the previous 

qualitative study led to minor revisions. The scenario description includes a balanced 

explanation of the advantages of and possible concerns about sensor and mobile 

technologies. Because we set out to collect data from nurses at a variety of employment 

levels and in two countries, the scenario had to be easy to understand and adoptable to a 

broad variety of hospital wards and departments across the two countries. Therefore, we 

avoided technical terms and improved the scenario’s comprehensibility through two pretests. 

A description of the scenario is provided in Appendix 2 while the development process is 

outlined in Appendix 8 

 

5.2 Country selection 

We selected Germany as a data selection site, as it is a highly developed country whose 

residents are particularly cautious about the potential threats of sensor-based systems like 

those that build on RFID technology (Bick et al., 2015; Rothensee & Spiekermann, 2008; 

Spiekermann, 2008). Government agencies have emphasized the risks – particularly the risk 
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of invasion of privacy – of related technologies (BSI, 2005), perhaps explaining why the 

diffusion of such technologies is lower in Germany than in Anglo countries. Jung and Lee 

(2015) investigated 111 case studies in relation to RFID, identifying 23 cases in Anglo 

countries (the US, the UK, and Australia) but not a single case from Germany. This 

characteristic makes Germany an ideal country in which to explore the effects of technology-

induced anxiety in relation to medical support systems. 

In order to assess the robustness of anxiety’s effects, we selected Australia as an industrial 

Anglo country with a high per-capita income in which technology-induced anxiety in relation 

to sensor-based systems has not been reported (to the authors’ knowledge). In addition, the 

healthcare systems in Australia and in Germany both include general access to medical and 

hospital services for all citizens and the presence of both public and private hospitals. 

Resources required for treatment are also classified according to the same standard, that is, 

the Diagnosis Related Groups (DRG) approach (AIHW, 2015; InEK, 2015). Therefore, 

processes are similar and the work context in the two settings is comparable. The two data 

collections allow us to replicate the results in different national culture clusters, Anglo and 

Germanic (Section 3.3). The two countries have significant differences in terms of the three 

cultural dimensions addressed in the present study. According to House et al. (2004) 

institutional collectivism and humane orientation have lower practice (as is) scores in 

Germany (3.68 and 3.29) compared to Australia (4.29 and 4.28). In contrast, Australia (4.39) 

has a lower index score in relation to uncertainty avoidance than Germany (5.19). Thus, we 

assume that the cultural differences identified in the GLOBE study ensure a rich cultural 

contrast.   

 

5.3 Data collection  

Data collection using the scenario we developed was completed by surveying nurses 

working in hospitals. Nurses are a relatively homogenous group (compared with physicians), 

and medication processes are central to their daily work. 

We followed a mixed-mode collection approach (Dillman, 2007), using paper and online 

collection instruments, as a single instrument may not reach all parts of the population of 

interest (hospital nurses in Germany and Australia). We worked with local nursing 

associations that supported the study. They sent an email invite to their members to 

participate in the survey. Nurses who do not have an email address may be more technically 

affine than those who do have an email address. Therefore, we used an identical paper 

data-collection instrument for nurses who could not participate in the online survey. This 

paper-based survey was directly distributed to all nurses in two hospitals in Germany and to 

all nurses in three hospitals in Australia. Responses to these paper questionnaires were 

collected anonymously in drop boxes. Using online and paper surveys was important to our 
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study because the instruments are complementary. While the paper-based survey is 

effective in reaching participants who could not complete the online survey its external 

validity might be limited. As a result, internal factors like bad experiences with technology 

implementation in a particular hospital or a certain kind of organizational culture could bias 

the paper-based results. The online survey thus provided external validity while the paper 

survey allowed us to reach individuals without email access which are likely to be more 

technology affine and thus particularly relevant for this study.  

Data collection occurred in two stages. We first surveyed nurses in German wards and then 

replicated our data collection in Australia. We obtained 243 (166 online, 77 paper) completed 

questionnaires from Germany and 553 (475 online, 78 paper) completed questionnaires 

from Australia. Since the differences between the percentage of online vs. paper 

questionnaires could lead to a bias in the cross-country comparison, we adjusted the 

Australian sample according to the German ratio and selected randomly 168 out of the 475 

online subsample resulting in an Australian sample of 246 responses.  

To determine whether the sample size was sufficient for our data analysis, we conducted a 

power analysis using the G*Power 3 software (Faul, Erdfelder, Lang, & Buchner, 2007). 

Given the parameters of the survey design and with type-1 error probabilities set to α < 0.05, 

a sample size of N = 98 for each country was required to reach sufficient statistical power (f 

> 0.95) for moderate effect sizes of f(U) > 0.15. Therefore, our sample size is likely to be 

sufficient to ensure reasonably statistical validity. Table 4 provides an overview of the 

participants’ demographic characteristics.  

 

Table 4: Respondent profiles 

 Germany Australia 

Completed questionnaires   

Online-based (final sample in brackets) 166 475 (168) 

Paper-based 77 78 

Final data sample used in analysis 243 246 

Gender   

 Female 71.37% 87.50% 

 Male 28.63% 12.50% 

Age (in years)   

 under 30 21.37% 15.16% 

 between 30 and 39 25.21% 17.42% 

 between 40 and 49 38.89% 31.88% 

 >over 50 14,53% 35.54% 

 Average (in years) 38.79 43.72 

Professional experience (in years)   

 under 10 22.17% 24.06% 

 between 10 and 19 27.83% 22.44% 
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 between 20 and 29 35.22% 24.24% 

 Over 30 14.78% 29.26% 

 Average (in years) 18.99 20.67 

Participants performing medication 
processes 

  

 Always  64.35% 74.21% 

 Sometimes 15.65% 13.57% 

 Never 20.00% 12.22% 

Participants’ hierarchical position    

 Management position 24.78% 11.62% 

 Not official  17.39% 24.12% 

 No management position 57.83% 64.08% 
 

None of the participants maintained that his/her hospital currently used a sensor-based 

medication support system as described in the scenario, so we can assume that the status 

of sensor-based technology implementation in each of the hospital contexts is pre-

implementation. 

 

5.4 Construct measurement 

The seven main constructs of our research model and the two control variables (perceived 

usefulness and social norm; see Appendix 6) were measured reflectively using multiple-item 

perceptual Likert-type scales anchored between strongly agree and strongly disagree 

(Dawes, 2008). In PLS the specification of the latent variables is highly relevant to the 

analysis. Formative constructs ensure that each indicator covers a different aspect of the 

latent variable (Diamantopoulos & Winklhofer, 2001; Simonetto, 2012). All aspects must be 

included so it is not possible to exclude question items  (Jarvis, Mackenzie, & Podsakoff, 

2003; Simonetto, 2012). In relation to anxiety, this requirement means that all root causes 

that lead to a type of anxiety must be included in the measurement model, which would 

cover a wide range of aspects (e.g., education, experiences, heredity). However, particularly 

in an explorative context, the formative measurement of constructs is problematic, as it is 

often not possible to identify all formative indicators. Reflective constructs, on the other 

hand, assume a causal relationship between the latent construct and the indicator, so the 

indicators must be correlated, as they reflect the same underlying construct. Reflective 

indicators are particularly suitable in an explorative context because they can be derived via 

item-reduction techniques that exclude items that do not correlate sufficiently, as each 

indicator measures the same underlying construct (Jarvis et al., 2003; Simonetto, 2012). In 

our study, survey items were drawn from pre-validated measures where possible and 

adjusted to reflect the specifications of a scenario-based system. Intention to use was 

measured using an adaptation of the scales from Venkatesh and Davis (2000) that replaced 
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the original wording, “Assuming I have access to the system, I intend to use it,” with “Under 

the assumption that the system would work as described, I intend to use it” (Appendix 2). 

Similarly, the control variables perceived usefulness and social norm were measured based 

on Venkatesh and Davis (2000), adapting the question items in relation to perceived 

usefulness to the context of the study and adopting SN1 and SN3 without changes. SN2 was 

added to include the social influence that arises from direct colleagues. Cultural dimensions 

were measured using Hofstede (1980) for the concept of uncertainty avoidance (UA1), and 

the question items used in the GLOBE study (House et al., 2004) were used to measure 

uncertainty avoidance (UA2), institutional collectivism, and humane orientation. Adjustments 

to the measures were required because the cultural dimensions used in the GLOBE study 

focus on the society rather than the organization, which could have been misleading in the 

context of our study. We used Likert scales anchored between strongly agree and disagree 

for all items to improve consistency. For example, we modified the wording of HO1 

(Appendix 2) and the scale, changing “In this society, people are generally: very friendly (1) / 

very unfriendly (7)” to “In this hospital, people are generally very friendly: strongly agree (1) / 

strongly disagree (7).” 

We developed our own measurement items for work anxiety, surveillance anxiety, and 

relational anxiety. The constructs were identified in a prior qualitative study (Section 3.1), 

based on which construct and item development was conducted in two steps: a qualitative 

study with domain experts and a pretest with nursing students. Appendix 8 summarizes the 

construct development process. 

Item development following the process summarized in Appendix 8 led to the definition and 

differentiation of three anxiety constructs (phase 1). In phase 2 we developed sets of 

candidate-measurement items and conducted a pre-test, which we implemented as both a 

German and an English version of the measurement instrument, using a back-translation 

procedure. Several items were inverted to avoid response fatigue bias. To determine the 

validity of the measurement instruments, we collected data from 232 undergraduate nurses 

with at least one year of practice (to ensure they were acquainted with medication 

processes). This pre-test confirmed the validity and reliability of our constructs and led to 

minor modifications to the instrument, which included particularly, the construct of relational 

anxiety which was revised for the final survey to include additional question items that focus 

more precisely on relational concerns. Appendix 2 lists the final, validated measures used in 

the study. Details about measurement development and the pre-test were published 

elsewhere (reference masked for review). The results provide evidence that the different 

constructs exist and that the question items measure them. The main results of the pretest 

are provided in Appendix 1.  
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6.  RESULTS 

We test the research model using PLS implemented in SmartPLS 2.0 (Ringle, Wende, & 

Will, 2005) primarily because the data violated some normality assumptions (Gefen, Rigdon, 

& Straub, 2012). Our research also included new constructs that we developed, and PLS, 

with its relaxed assumptions, is more appropriate in that case (Gefen et al., 2012; Hair, 

Ringle, & Sarstedt, 2011; Reinartz, Haenlein, & Henseler, 2009).  

 

6.1 Scale validation 

Appendices 2-4 provide details about the evaluation of the measurement model. All of the 

indicators’ factor loadings are greater than or equal to 0.5, and only two factor loadings are 

less than 0.7 (IC3 and SA3 in Germany; see Appendix 2). Consequently, the constructs 

achieve sufficient reliability in both countries.  

All of the Cronbach’s alpha values are greater than 0.7, and the average variance extracted 

(AVE) values are greater than 0.5. The AVE values are greater than the maximum squared 

correlations with other constructs, so we can assume discriminant validity of the results in 

both countries (Appendix 5). 

Finally, we examined the potential for common method bias (Sharma, Yetton, & Crawford, 

2009). Following the methodology suggested by Liang, Saraf, and Hu (2007), we extended 

our model and defined all indicators as single-indicator constructs. Then we integrated a 

common method factor linked to all of the single-indicator constructs. None of the method 

factor loadings is significant, and the indicators’ substantive variance is substantially greater 

than their method variance, so we found no evidence that common method variance is a 

concern in our study. 

 

6.2 Structural model 

We estimated the structural model in order to examine our research model in terms of the 

significance and effect sizes for each hypothesized path and the explained variance for each 

dependent variable. The structural model results are shown in Figures 2 and 3 for the 

cohorts in Germany and Australia, respectively. We used bootstrapping to obtain the 

corresponding t-values (1,000 iterations).  
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Figure 2: Structural model: German data 

Notes: Hypotheses in bold are supported. ***p < .001, ** p < .01, * p < .05. 

 

Figures 2 and 3 show that our research model explains 0.32 and 0.36 percent, respectively, 

of the variance in usage intentions across the two cohorts. For the Australian data set, three 

of the six hypotheses were supported, while the German data set supported four. In both 

models the relationship between work anxiety and usage intention (H1), that between 

relational anxiety and usage intention (H3), and that between uncertainty avoidance and 

surveillance anxiety (H5) are supported. The German data set also supports the relationship 

between humane orientation and relational anxiety (H6). 

To assess the relevance of the prognoses (Q²), we used the Stone-Geisser criteria with a 

blindfolding procedure (Tenenhaus, Vinzi, Chatelin, & Lauro, 2005). In both models, the 

values for Q² are greater than zero. 
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Figure 3: Structural model: Australian data 

Notes: Hypotheses in bold are supported. ***p < .001, ** p < .01, * p < .05. R² value of work 

anxiety is rounded. 

After estimating these two models, we performed a series of supplementary analysis in order 

to determine whether alternative conceptualizations of our research model fit the data better 

and to examine the robustness of our model against the inclusion of control variables 

(perceived usefulness and social norms). We report on these analyses in Appendix 6. The 

analyses confirmed that the conceptualization with a direct cultural influence matches the 

data better than a model with culture as a moderator. Furthermore, this post hoc analysis 

suggests that the separation of technical anxiety into work, surveillance, and relational 

anxiety helps to clarify technology acceptance. Across our additional analyses, relational 

anxiety remains a direct antecedent of usage intention, while work anxiety shows 

associations with social norms and perceived usefulness as well. Finally, an indirect effect 

on usage intention emerges in models whenever perceived usefulness is present, as would 

be expected, given the dominant position of the perceived usefulness construct in 

acceptance models (Venkatesh & Bala, 2008; Venkatesh & Davis, 2000). 

Next, we explored whether differences in the path coefficients suggest differences in the 

population parameters of the subgroups (Henseler et al., 2009). We conducted an additional 

multiple group analysis (MGA), the results of which suggest no significant differences 

between the two groups’ path coefficients. The presence of a universal model is thereby 

supported, as both groups seem to share the same mindset in relation to technology-

induced anxiety (Appendix 7). 
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7. DISCUSSION 

We set out to study three forms of technology anxiety in the context of sensor-based 

systems for medication support, and the potential associations between these types of 

anxiety and cultural norms. Our research model can be separated into three groups of 

constructs (culture, anxiety, and user acceptance as behavioral consequence) connected via 

two types of relationships (the influence of culture on anxiety and the influence of anxiety on 

user acceptance). 

 

7.1  Explanatory power of the research model 

The results from both data sets suggest that our research model has both validity and 

explanatory power. Our model explains 36 percent of intentions to use the medication 

support system in the German context and 32 percent in the Australian context. The 

explanatory power is notable especially because we omitted other constructs that are known 

to explain usage intention (e.g., perceived usefulness and ease of use). However, an 

additional analysis of the effect of control variables is presented in Appendix 6. Since our 

primary goal was to explore the relevance of one particular element of user acceptance, 

technology-induced anxiety, in order to add a new perspective to the existing user 

acceptance research, our first research question asked whether different types of technology 

anxiety affect the adoption of sensor-based medication support systems. Our main 

contribution is that we identify three distinctive types of technology-induced anxiety and their 

relevance to user acceptance of healthcare IT. Our results clearly show that, in two countries 

that differ in terms of culture, work anxiety and relational anxiety substantially influence 

usage intention.   

 

7.2 Equal anxiety effects across the German and Australian data 

The results from both datasets are highly consistent. Work anxiety and relational anxiety 

have a negative impact on the intention to use the medication support system – H1 and H3 

are supported – so nurses share the interpretation that sensor technologies will affect the 

relationship between patient and hospital staff negatively and that patients will be more likely 

to be treated as objects, rather than humans, with the sensor technology. The nurses also 

expect negative effects on their work conditions and on the remaining manual components in 

the patients’ treatment processes. The results suggest that anxiety develops based on 

concerns that the appreciation of nurses’ work will be reduced by the introduction of 

advanced medication support systems by degrading nurses to the status of system 
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assistants without any decision power. The work anxiety also pertains to perceptions of the 

new system as presenting additional workload rather than as an efficiency improvement.  

Our results also show that surveillance anxiety is not a significant predictor of intentions to 

use the medication support system in either country – H2 is rejected in both cases – perhaps 

because the participants are aware of the positive aspects of surveillance in some situations 

to prevent medication errors. Therefore, nurses may tolerate surveillance in exchange for 

improved quality of care. Consequently, surveillance anxiety seems to have no negative 

effect on the implementation of the described medication support system in either country. 

 

7.3 Heterogeneous effects of the national cultural norms on anxiety  

In exploring our second research question further, we investigated the influence of national 

culture. In contrast to a cross cultural comparison we test a universal model with direct 

effects of culture on individual attitude and behavior and assume that relationships between 

the dimensions of national culture and the three types of anxiety cross cultures exist (Section 

4). The results are mixed.  

In neither of the countries did we detect a relationship between institutional collectivism and 

work anxiety, so there is no support for our hypothesis of a positive relationship between 

these two constructs. However, our data does suggest that a higher degree of uncertainty 

avoidance increases surveillance anxiety in a significantly positive way in both countries, as 

stipulated in hypothesis H5. That we identify the same cultural driver across two cultural 

clusters (the Anglo cluster and the Germanic cluster) is particularly informative, as it 

suggests that we can explain at least partially the cross-cultural differences in relation to 

surveillance anxiety. According to the GLOBE study, Germany has an index score of 5.22, 

while Australia has an index score of 4.69. If there is a positive cross-cultural relationship 

between uncertainty avoidance and surveillance anxiety, Germany should have stronger 

surveillance anxiety than Australia. This suggestion is in-line with previous findings that this 

type of anxiety is particularly present in Germany (e.g., Spiekermann, 2008). We selected 

Germany and Australia particularly because of the similarities in their healthcare systems 

and differences in their national cultures, so our results cannot be applied to other cultures. 

However, future research should explore whether this relationship is also present in other 

cultural clusters and whether differences in healthcare systems affect the relationship. That 

surveillance anxiety does not affect usage intention should also be considered when 

interpreting the results, as even if a high degree of this type of anxiety is present, it does not 

translate into reduced acceptance, and the risk of refusing behaviors is relatively low. 

However, the result may differ in another scenario.    

Finally, we found that a relationship between humane orientation and relational anxiety (H6) 

received significant support from the data from Germany but not that from Australia, 
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suggesting that the German participants regard the use of the system as an ethically 

suspicious behavior rather than as a way to avoid medication errors. That this effect was not 

present in Australia could indicate that Australia’s participants’ interpretation of humane 

orientation differs from that of Germany’s participants or that their interpretation of ethical 

concerns in relation to the use of technology in treating patients differs. (See question items 

RA1 and RA3 in Appendix 2.) However, Appendix 7 presents an additional group 

comparison of the two groups that shows no group-specific differences. Consequently, the 

differences in the subgroups’ population parameters are negligible, and they indicate a 

shared understanding of humane orientation across the two groups. We can conclude that 

humane orientation is a driver of relational anxiety in at least one country. Further research 

is required to determine why this relationship does not appear in Australia.  

  

8. LIMITATIONS AND IMPLICATIONS 

 

8.1 Limitations 

The present study has several limitations. First, we limited our study and results to one kind 

of sensor-based system applied by one user group, nurses, in two countries. The 

transferability of our results to other application areas (e.g., collaboration, patient monitoring) 

and other groups of medical staff (e.g., physicians) may be limited. Second, the use of 

scenario-based methods sets boundaries for the validity of our work. Imagining future-state 

scenarios is, by definition, simplifying the real-world context in which behaviors and 

decisions would actually manifest. Third, as in most scenario-based studies, the intention to 

use a technology serves as an indicator of actual usage, but intentions and actual use do not 

always align perfectly. Fourth, we omitted known factors related to IS adoption in order to 

focus the model and data collection on the specific perspective of technology anxiety and 

included only two control variables (perceived usefulness and social norm). Fifth, the 

identified constructs might also interact with well-known factors related to technology 

implementation, such as perceived ease of use, which we did not measure. Sixth, we 

assume a direct effect of national cultural values on anxiety, but alternative interpretations 

with moderating effects are possible, as discussed in Appendix 6. We do not try to identify 

the root causes of technology-induced anxiety because physiological constructs in relation to 

anxiety are highly individual and can be influenced by a variety of factors (Section 5.4). 

Therefore, we limited our research design strictly to the direct influence of national culture. 

Seventh, we compared two western cultures, one in the Germanic cluster and one in the 

Anglo cluster. While the selection was motivated by similarities in the two countries’ 

healthcare systems (Section 5.2) to reduce the number of factors in relation to the 
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infrastructure and technological standards, we cannot exclude the possibility that differences 

in relation to other cultures, such as the Confucian culture, have an effect.  

 

8.2 Implications for Research  

We developed and tested in a multinational setting a research model that follows the call by 

(Holden & Karsh, 2010) to investigate specific, contextualized, and actionable constructs in 

order to provide new insights into user-acceptance research and the definition and formation 

of technology-induced anxiety. Several implications arise from our findings.   

 

Monitoring and management of technology-induced anxiety 

The present study is a first examination of the effect of work, surveillance, and relational 

aspects of anxiety on the intention to use sensor-based medication support systems. This 

study helps to clarify users’ acceptance in this domain and suggests precise actions with 

which to increase the likelihood of a successful implementation. While work anxiety and 

relational anxiety have critical effects on usage intention, surveillance anxiety does not 

influence sensor-based systems’ acceptance in a medication-support scenario. This result 

may differ based on the application area. 

We also showed empirically that anxiety can significantly influence users’ acceptance 

intentions even in the pre-implementation phase of technology adoption, a critical time in the 

adoption cycle, when strategic decisions can be made to increase user acceptance and 

ensure implementation success. So far, IS adoption behavior has been investigated during 

later stages of implementation (Meissonier & Houzé, 2010). Even so, the literature suggests 

that the pre-implantation phase is a highly effective time to prevent acceptance problems 

(e.g., Davenport, 2000; Marler, Fisher, & Ke, 2009) and that feelings of being threatened and 

other negative feelings can be important early indicators of resistance that should be 

considered during technology implementation (Meissonier & Houzé, 2010). With our findings 

we extend this body of knowledge, as we show that the three anxiety constructs (work 

anxiety, surveillance anxiety, and relational anxiety) are manifestations of the feelings of 

threat and other negative feelings that already exist in this early stage.   

Our research approach enabled us to identify for this application area the kinds of anxiety – 

work anxiety and relational anxiety – that can affect the implementation process. Our results 

lend support to the conjecture that a differentiated conceptualization of specific types of 

anxiety is required in order to understand fully how fears, concerns, and worries can impede 

an implementation process or even render the introduction of technology futile. While we 

focused on three types of anxiety that are related to medication support systems, the results 

suggest that a broader or more general classification of technology anxiety should be sought 
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in order to explain on a more abstract level technology-related anxiety and its 

consequences. 

 

Technology anxiety as a global phenomenon 

Despite the differences in Australia’s and Germany’s national cultures, the relationships 

between technology-related concerns and usage intention were largely consistent. These 

results extend the existing body of knowledge in information systems that has found that 

user acceptance often differs between cultures and the psychology literature that suggests 

that anxiety differs between members of different cultures. We identified consistent results in 

a Germanic country and an Anglo country, which suggests that technology-related anxiety in 

hospital environments is a global phenomenon. It is likely that the same relationships are 

present in other nations in these cultural clusters (e.g., Austria and the Netherlands in the 

Germanic cluster and the US, the UK, and New Zealand in the Anglo cluster). 

Results in the area of acceptance of sensor-based systems suggest that individuals in a 

Germanic culture tend to be cautious about the potential threats of sensor-based 

technologies (Spiekermann, 2008). Our results, with relatively consistent relationships in two 

cultural areas, suggest that anxiety about new information systems may be a largely global 

phenomenon. This finding is important, as the related literature focuses on cultural 

differences but not similarities. Finding consistency in the effects of the three types of anxiety 

helps to clarify this phenomena and leads to the question of the underlying reasons for the 

finding. One explanation could be that there are supranational values that overlap and 

override national values (e.g., Karahanna, Evaristo, & Srite, 2005). One of this values could 

explain that the possibilities of surveillance are well received because of an overriding value 

that puts the benefit of the patient above that of the employee. Further research should 

determine whether the same effects exist in other cultural areas and in relation to other 

technologies, which might facilitate the development of a theory of cultural anxiety. 

 

Effects of national culture on anxieties 

We regard the dimensions of national culture as direct influence factors, not moderators. 

Rather than measuring national cultural differences, we measure the cultural factors for 

every individual and show that cultural values affect anxiety directly in both countries.  

Our results suggest that anxiety can be partially attributed to national culture. The national 

cultural dimension of uncertainty avoidance increases surveillance anxiety equally in both 

countries, supporting our hypothesis that culture affects anxiety. The influence of uncertainty 

avoidance can explain why surveillance anxiety is greater in some countries than it is in 

others. Our model indicates that an individual’s culture affects his or her technology-related 

anxiety, so an individual in a country with a higher uncertainty avoidance score is likely to 
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have more surveillance anxiety than that of an individual in a country with a lower score 

(ceteris paribus). We suggest further research toward a universal model that can explain the 

root causes of cross-cultural differences between cultures on an individual level.  

However, surveillance anxiety does not affect the intention to use technology. We can 

conclude that a cultural influence on surveillance anxiety appears to exist but that the effect 

does not have an impact on the usage intention, so it doesn’t lead to acceptance problems in 

Germany and Australia.  

The facilitating impact of humane orientation on relational anxiety was identified only in 

Germany. High degrees of humane orientation are in general regarded as positive as they 

indicate care and empathy for others. However, our results suggest that a high level of 

humane orientation can lead to relational anxieties. In this case the participants seem to 

perceive the depersonalization of patients as more relevant than participants with a low 

score in humane orientation. As a significant negative relation between relational anxieties 

and the intention to use the system exists, the effect of humane orientation influences (via 

relational anxiety) the intention to use the system. Consequently, a high degree of humane 

orientation leads to a lower acceptance and therefore potentially more medication errors 

despite the generally positive concept of humane orientation. The differing results between 

Germany and Australia could indicate that the interpretation of humane orientation differs in 

the two countries. This finding is particularly interesting as it cannot be explained with the 

common assumption that cultural dimensions influence behavior equally across countries.  

Further research is required to explore the reasons for this result. 

 

A call for contextualized technology-anxiety models 

We determined three kinds of anxiety that help to explain usage intention for a specific kind 

of system in a particular context. This contribution is more promising and actionable than is 

the search for comprehensive acceptance models with higher explorative power but a lack of 

context-specificity. Therefore, our approach and the results pertaining to technology anxiety 

might be adopted in other application settings, potentially culminating in a catalogue of 

technology classes and kinds of anxiety that users may develop. Such knowledge can be 

instrumental in designing effective intervention strategies. For instance, the question in 

which scenarios surveillance anxiety becomes relevant for the system acceptance should be 

investigated in greater detail.  

 

8.3 Implications for Practice 

Our results provide a basis for the development of an implementation strategy for sensor-

based support systems in hospitals, as they measure the formation of anxiety and anxiety’s 

effect on user acceptance. Hospital managers should take measures to identify emerging 
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anxiety during early stages of technology implementation, even at the stage in which new 

technology is only being considered. Early identification of the potential for anxiety can 

suggest appropriate intervention strategies before acceptance problems manifest. The focus 

of these strategies should be on work and relational anxieties and the individual 

consequences that arise for the use in relation to the system. For instance, hospital and 

project managers should develop open communication about the ethical and work-related 

challenges of any new sensor-based system, emphasizing that patients will not be treated as 

objects and highlighting the time saved during the dispensing of medication, which allows 

nurses more time to keep a supportive relationship with their patients.   
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Appendix 1 Results from the Pretest (published elsewhere) 

 Cronbach’s Alpha Composite 

Reliability 

AVE Max. Squared 

Correlation 

Group A B A B A B A B 

Relational 
anxieties (RA) 
 
 

0.776 0.753 0,856 0,845 0,598 0,581 0,450 0,578 

Surveillance 
anxieties (SC) 
 

0.808 0.786 0,872 0,862 0,630 0,610 0,211 0,545 

Work related 
anxieties (WA) 
 

0.714 0.791 0,821 0,864 0,536 0,615 0,442 0,578 

 

 

 

Appendix 2 Measurement instrument 

 

Scenario description: 

A system is designed to improve patient safety. In order to do this, pharmaceuticals and patients are 

tagged by sensors. Physicians and nurses wear mobile devices resembling mobile phones which they 

can use in different ways. The devices enable one to access and modify patient-related information. 

Additionally, the devices display to-do lists. An important attribute of the system is to monitor 

processes and as a result to avoid errors in treatment. In the case of medication, such a system can 

automatically control whether the right patient is getting the right pharmaceutical. The system also 

checks whether the employee is already authorized to carry this out or rather if he/she has been 

instructed to do so. Afterwards the employee confirms the data and finishes the process. The data is 

saved for documentation. Other paperwork does not apply. If the data from the patient, 

pharmaceutical and employee does not fit together, an alarm will be triggered, which will be 

automatically saved. The system shall be used by both physicians and nurses. 

 

Question items: 

Construct Item Description 
Cultural Dimensions 
Humane orientation 
(HO) 
(House et al., 2004) 

HO1 In this hospital, people are generally very friendly. 

HO2 In this hospital, people are generally very concerned about 

others. 

HO3 In this hospital, people are generally very sensitive toward 
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Construct Item Description 
others. 

Institutional 
collectivism (IC) 
(House et al., 2004) 

IC1 In this hospital, group members take pride in the individual 

accomplishments of their group managers. 

IC2 In this hospital, employees feel loyalty towards the 

organization. 

IC3 In this hospital, group managers take pride in the individual 

accomplishments of group members. 

Uncertainty 
avoidance (UA) 
(Hofstede, 1980; 
House et al., 2004) 
 

UA1 People should avoid making changes because things could 

get worse. 

UA2 Orderliness and consistency should be stressed, even at the 

expense of experimentation and innovation. 

Anxieties 
Relational anxieties 
(RA) 
(self-developed) 
 

RA1 Such a system contradicts ethical values. 

RA2 In such a system, the personal component of treatment will be 

lost. 

RA3 For ethical reasons, I would be reluctant to have more to do 

with technological devices 

Surveillance 
anxieties (SC) 
(self-developed) 

SA1 The idea that I would be under surveillance frightens me. 

SA2 I find it objectionable when I do not know what will be 

recorded. 

SA3 It would bother me that others see my errors. 

SA4 It disturbs me that the system permanently monitors me. 

Work related 
anxieties (WA) 
(self-developed) 

WA1 The usage of the system will have negative consequences for 

me. 

WA2 Such a system will lead to work more overtime. 

WA3 The system will reduce appreciation of my work. 

WA4 The system will be an additional burden. 

   

Endogenous Variable  

Intention to use the 
system (IU) 
(Venkatesh & 
Davis, 2000) 

IU1 Under the assumption that the system would work as 

described, I predict to use it. 

 

IU2 Under the assumption that the system would work as 

described, I intend to use it. 
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Construct Item Description 
Control Variables 

Perceived 
usefulness 
(Venkatesh & 
Davis, 2000) 

PU1 Using the system in my job would increase the quality of 

healthcare. 

PU2 Using the system would improve my job performance. 

Social norms 
(Venkatesh & 
Davis, 2000) 

SN1 Colleagues who influence my behavior think that I should not 

use the system. 

SN2 My direct colleagues probably would not use the system. 

SN3 People who are important to me think that I should not use the 

system. 

 

Appendix 3 Factor Loadings (core research model only) 

Australia 

      RA  HO  IC  IU  SA  UA  WA 

RA1  0.88  0.06  ‐0.01  ‐0.50  0.66  0.09  0.69 

RA2  0.82  0.10  0.00  ‐0.40  0.44  0.13  0.72 

RA3  0.83  0.06  0.09  ‐0.46  0.47  0.07  0.63 

HO1  0.02  0.72  0.47  0.11  0.01  ‐0.07  0.04 

HO2  0.02  0.73  0.52  0.01  0.09  ‐0.03  0.08 

HO3  0.10  0.98  0.65  ‐0.02  ‐0.01  ‐0.03  0.06 

IC1  0.02  0.60  0.88  ‐0.07  ‐0.06  ‐0.05  ‐0.03 

IC2  0.04  0.54  0.84  ‐0.06  ‐0.09  ‐0.03  ‐0.03 

IC3  0.03  0.57  0.83  ‐0.03  ‐0.04  ‐0.01  ‐0.02 

IU1  ‐0.51  ‐0.07  ‐0.10  0.94  ‐0.37  0.15  ‐0.51 

IU2  ‐0.49  0.06  ‐0.02  0.93  ‐0.34  0.10  ‐0.47 

SA1  0.39  0.01  ‐0.06  ‐0.31  0.78  0.09  0.45 

SA2  0.52  0.06  ‐0.06  ‐0.25  0.84  0.13  0.52 

SA3  0.50  ‐0.07  ‐0.12  ‐0.25  0.71  0.11  0.47 

SA4  0.60  0.02  ‐0.04  ‐0.39  0.88  0.14  0.55 

UA1  0.15  0.08  0.06  0.08  0.11  0.86  0.13 

UA2  0.06  ‐0.12  ‐0.11  0.16  0.14  0.92  0.05 

WA1  0.61  0.07  0.00  ‐0.51  0.51  0.02  0.83 

WA2  0.56  ‐0.03  ‐0.10  ‐0.34  0.41  0.08  0.76 

WA3  0.76  0.09  ‐0.04  ‐0.37  0.57  0.14  0.78 
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WA4  0.69  0.08  0.01  ‐0.47  0.52  0.08  0.87 

Notes: RA: Relational anxieties; HO: Humane orientation; IC: Institutional collectivism; IU: Intention to 

use the system; SA: Surveillance anxieties; UA: Uncertainty avoidance; WC: Work related anxieties 

 

 

Germany 

      RA  HO  IC  IU  SA  UA  WA 

RA1  0.78  0.16  0.04  ‐0.41  0.47  0.16  0.59 

RA2  0.84  0.25  0.11  ‐0.48  0.41  0.05  0.65 

RA3  0.79  0.11  0.11  ‐0.46  0.34  ‐0.02  0.57 

HO1  0.09  0.77  0.28  ‐0.08  0.05  0.02  0.08 

HO2  0.20  0.85  0.23  ‐0.06  0.10  0.08  0.17 

HO3  0.19  0.78  0.12  0.00  0.14  ‐0.03  0.16 

IC1  0.09  0.27  0.85  ‐0.05  ‐0.01  ‐0.09  0.10 

IC2  0.10  0.14  0.85  ‐0.11  ‐0.07  0.00  0.10 

IC3  ‐0.05  0.08  0.50  ‐0.04  ‐0.12  ‐0.15  0.00 

IU1  ‐0.49  ‐0.02  ‐0.02  0.92  ‐0.36  0.01  ‐0.48 

IU2  ‐0.54  ‐0.07  ‐0.15  0.93  ‐0.38  0.06  ‐0.55 

SA1  0.25  0.00  0.05  ‐0.22  0.72  0.15  0.36 

SA2  0.47  0.10  ‐0.05  ‐0.36  0.88  0.17  0.53 

SA3  0.29  0.18  ‐0.12  ‐0.16  0.68  0.12  0.34 

SA4  0.51  0.14  ‐0.04  ‐0.44  0.88  0.10  0.54 

UA1  0.11  ‐0.03  ‐0.07  0.02  0.15  0.89  0.17 

UA2  0.02  0.09  ‐0.02  0.05  0.14  0.87  0.19 

WA1  0.47  0.11  0.05  ‐0.42  0.54  0.18  0.76 

WA2  0.49  0.10  0.06  ‐0.34  0.29  0.17  0.74 

WA3  0.72  0.14  0.11  ‐0.50  0.52  0.16  0.80 

WA4  0.64  0.21  0.15  ‐0.46  0.43  0.13  0.84 

Notes: RA: Relational anxieties; HO: Humane orientation; IC: Institutional collectivism; IU: Intention to 

use the system; SA: Surveillance anxieties; UA: Uncertainty avoidance; WC: Work related anxieties 
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Appendix 4 Scale Properties (core model only) 

  Cronbach’s Alpha Composite Reliability AVE 

 Australia  Germany Australia Germany  Australia  Germany 

RA  0.80  0.73  0.88  0.85  0.71  0.65 

HO  0.82  0.73  0.86  0.84  0.67  0.64 

IC  0.81  0.70  0.89  0.79  0.72  0.57 

IU  0.86  0.83  0.93  0.92  0.88  0.85 

SA  0.82  0.81  0.88  0.87  0.65  0.63 

UA  0.74  0.71  0.88  0.87  0.79  0.77 

WA  0.83  0.79  0.89  0.86  0.66  0.62 

Notes: RA: Relational anxieties; HO: Humane orientation; IC: Institutional collectivism; IU: Intention 

to use the system; SA: Surveillance anxieties; UA: Uncertainty avoidance; WC: Work related 

anxieties 

 

Appendix 5 Construct correlations (core model only) 

 

Australia 

  RA  HO  IC  IU  SA  UA  WA 

RA  0.84                   

HO  0.09  0.82                

IC  0.03  0.67  0.85             

IU  ‐0.54  0.00  ‐0.07  0.94          

SA  0.63  0.01  ‐0.08  ‐0.38  0.81       

UA  0.11  ‐0.04  ‐0.04  0.14  0.15  0.89    

WA  0.80  0.07  ‐0.03  ‐0.53  0.62  0.09  0.81 

Notes: RA: Relational anxieties; HO: Humane orientation; IC: Institutional collectivism; IU: Intention to 

use the system; SA: Surveillance anxieties; UA: Uncertainty avoidance; WC: Work related anxieties 

 

 

Germany 

  RA  HO  IC  IU  SA  UA  WA 

RA  0.80             

HO  0.22  0.80           

IC  0.11  0.24  0.75         
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IU  ‐0.56  ‐0.05  ‐0.10  0.92       

SA  0.50  0.13  ‐0.04  ‐0.40  0.79     

UA  0.07  0.03  ‐0.05  0.04  0.16  0.88   

WA  0.75  0.18  0.12  ‐0.56  0.58  0.20  0.78 

Notes: RA: Relational anxieties; HO: Humane orientation; IC: Institutional collectivism; IU: Intention to 

use the system; SA: Surveillance anxieties; UA: Uncertainty avoidance; WC: Work related anxieties 
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Appendix 6 Supplementary Analyses  

To examine our results in detail, we decided to carry out two additional analyses. First, we 

explored whether cultural norms were associated with technology anxieties as a determinant 

(as proposed by our model) or as a moderator. There is some literature to suggest that 

cultural norms may have a moderating impact. Therefore, we estimated an alternative 

structural model in which cultural norms moderate the relationship between technology 

anxieties and usage intentions. The results are summarized in Table A1. 

 

Table A1: Comparison of national culture index scores as antecedents and moderators in 

the model 

Relationship Core model: 

Cultural model as antecedents 

to anxieties 

Alternative model: 

Cultural norms as moderators between 

anxieties and IU 

Structural model: German data 

RA → IU -0.31*** -0.36** 

SA → IU -0.09 0.01 

WA → IU -0.28** -0.41** 

HO → RA 0.22***  

UA → SA 0.17**  

IC → WA 0.12  

HO x RA  0.14 

UA x SA  -0.31 

IC x WA  0.12 

Structural model: Australian data 

RA → IU -0.31** -0.27* 

SA → IU -0.02 0.03 

WA → IU -0.26** -0.44** 

HO → RA 0.09  

UA → SA 0.15*  

IC → WA -0.03  

HO x RA  0.00 

UA x SA  -0.25 

IC x WA  0.30 

 

None of the moderation interaction effects is significant in either sample (Germany and 

Australia). Consequently, the national culture does not moderate the relation between 

technology anxieties and usage intention. Instead, some types of national culture are 

antecedents of anxieties. 
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Second, we examined the robustness our research model. We collected additional data on 

perceived usefulness and social norms, two factors typically associated with technology 

acceptance (Ajzen, 1991; Venkatesh & Davis, 2000; Venkatesh et al., 2003). Data in relation 

of other constructs such as Perceived Ease of Use were not collected as they require an 

actual system and our research approach was based on a scenario representing the pre-

implementation phase. Scale validation results for both additional constructs were 

appropriate. The factor loadings of the indicators are greater than 0.5 for both constructs. 

Cronbach’s alpha values are greater than 0.7 and the average variance extracted (AVE) 

values are greater than 0.5. Discriminant validity of both control constructs is also sufficient 

as the AVE is greater than the maximum squared correlation between this construct and 

other constructs (Chin, 1998; Fornell & Larcker, 1981). Cronbach’s Alpha, Composite 

Reliability and  AVE of the control variables are provided in Table A2. 

 

Table A2: Scale properties of control variables 

  Cronbach’s Alpha Composite Reliability AVE 

 Australia  Germany Australia Germany  Australia  Germany 

PU  0.74  0.72  0.88  0.88  0.79  0.78 

SN  0.71  0.71  0.84  0.84  0.63  0.63 

Notes: PU: Perceived Usefulness; SN: Subjective Norm 

 

We estimated several variations of potential conceptual models. The rationale was that 

theoretically, a large set of conceptual models may exist that fit the data when considering all 

possible combinations of the discussed constructs and their relationships (Evermann & Tate, 

2011). Model 1 comprises Perceived Usefulness, Model 2 includes Subjective Norms and 

Model 3 combines Perceived Usefulness and Subjective Norm, We explore for each model 

relations between anxieties and the control variable as well as the direct effect of the control 

variable on the Usage Intention in order to reveal the implications on anxieties. Results from 

the model comparison are summarized in Table A3. 

 

Table A3: Comparison of alternative models 

Relationship Core model Model 1: 

PU as partial 

mediator between 

anxieties and IU 

Model 2: 

SN as partial 

mediator between 

anxieties and IU 

Model 3: 

PU and SN as partial 

mediators between 

anxieties and IU 

Structural model: German data 

RA → IU -0.31*** -0.28*** -0.30*** -0.27*** 
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SA → IU -0.09 -0.09 -0.04 -0.04 

WA → IU -0.28** -0.11 -0.10 -0.09 

HO → RA 0.22*** 0.22*** 0.21*** 0.21*** 

UA → SA 0.17** 0.16** 0.16** 0.16* 

IC → WA 0.12 0.12 0.12  0.12 

Controls     

PU → UI  0.40***  0.41*** 

RA → PU  -0.09  -0.09 

SA → PU  0.01  0.01 

WA → PU  -0.39***  -0.40*** 

SN → UI    -0.10 -0.13* 

RA → SN   0.16* 0.16* 

SA → SN   0.16* 0.17* 

WA → SN   0.27** 0.27** 

R²     

IU 0.36 0.49 0.37 0.50 

RA 0.05 0.05 0.05 0.05 

SA  0.03 0.03 0.03 0.03 

WA  0.02 0.02 0.02 0.02 

PU  0.21  0.21 

SN   0.28 0.27 

Structural model: Australian data 

RA → IU -0.31** -0.25* -0.31** -0.25* 

SA → IU -0.02 -0.08 -0.03 -0.09 

WA → IU -0.26** -0.16 -0.26** -0.16 

HO → RA 0.09 0.09 0.09 0.09 

UA → SA 0.15* 0.15* 0.14* 0.14* 

IC → WA -0.03 -0.03 -0.03 -0.03 

Controls     

PU → UI  0.34***  0.34*** 

RA → PU  -0.19  -0.19 

SA → PU  0.16  0.17 

WA → PU  -0.29**  -0.30** 

SN → UI    0.02 0.03 

RA → SN   0.05 0.04 

SA → SN   0.01 0.00 

WA → SN   0.31* 0.32* 

R²     

IU 0.32 0.41 0.31 0.41 



47 

RA 0.01 0.01 0.01 0.01 

SA  0.02 0.02 0.02 0.02 

WA  0.00 0.00 0.00 0.00 

PU    0.14 

SN   0.13 0.13 

 

We briefly summarize the insights gained from this analysis as follows: 

1. The effect of Social Anxieties on the Usage Intention remains stable across all model 

variations.  

2. The effect of Work Anxieties on the Usage Intention disappears when Perceived 

Usefulness is included. In this case a significant relation between Work Anxieties and 

Perceived Usefulness appears. 

3. Surveillance Anxieties are not significant in the core model and the relation is not 

affected by control variables.   

4. Anxieties influence Subjective Norms. The relation between Work Anxieties and 

Subjective Norms is significant in both countries. Additionally, Social and 

Surveillance Anxieties influence Subjective Norms in the German sample. 
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Appendix 7  Cross-country comparison  

The cross-country comparison is not the main focus of our analysis. Instead we derive a 

general model and test it in two different cultural settings in order to increase external 

validity. The findings suggest that the inner model is cultural independent as the same 

relation between anxieties and usage intention emerge. In order to further test the 

consistency across cultures we perform an additional cross-cultural comparison between the 

Australian and the German sample. To that end, we followed the approach suggested by 

Henseler et al. (2009) in order to identify significant differences between both groups 

(Germany and Australia) and conducted an adjusted Mann-Whitney-Wilcoxon test (Mann & 

Whitney, 1947; Wilcoxon, 1947). This test is based on bootstrap values corrected for the 

original parameter values (Henseler et al., 2009). Table A4 shows the results. The 

differences between the two samples are not significant indicating that the research model 

has validity in two highly different cultural clusters (Anglo and Germanic Europe). This in turn 

suggests that anxieties are of global importance, and their impact is consistent. This is in 

particular interesting as the effects of the single anxieties differ in our results. Work and 

ethical anxieties are substantial drivers of the usage intention in both countries while 

surveillance anxieties do not affect this construct. Also the relations between the cultural 

dimension and the anxieties seem to be globally the same. The relation between humane 

orientation and ethical anxieties (H6) is only significant in Germany. Cross-group differences 

to Australia, however, are not significant (p-value = 0.11). As the effects of culture are 

relatively weak in general it might be necessary to test the influence of humane orientation 

on anxieties with larger sample sizes and/or across other cultural settings (e.g., the 

Confucian culture).  

 

Table A4: Results of the structural model comparison 

Relation Germany Australia p-value 

Ethical anxieties → Intention to Use -0.30 -0.33 0.50 

Humane orientation → Ethical anxieties 0.24 0.07 0.11 

Institutional collectivism → Work anxieties 0.12 -0.05 0.15 

Surveillance anxieties → Intention to Use -0.08 -0.01 0.70 

Uncertainty avoidance → Surveillance anxieties 0.17 0.16 0.40 

Work anxieties → Intention to Use -0.29 -0.26 0.53 

 

  



49 

Appendix 8  Phases of the construct development 

 
 

 Objective Research Design and 

Participants 

Outcome 

Phase 1: 

Explorative 

Phase  

Ensure that the three 

identified anxieties 

cover the main 

apprehensions 

associated with 

sensor-based 

support systems. 

Ensure that the 

anxieties manifest as 

assumed in table 1. 

Expert interviews with 

nurses and physicians in 

three German hospitals (n 

= 16, duration per 

interview between 40–50 

minutes. 

Development of the 

scenario. 

Development of the 

three anxiety 

constructs (work 

related, surveillance 

and relational). 

Phase 2: 

Pretest  

Ensure that the 

question items load 

appropriately. Adjust 

question items if 

required. 

Survey with 232 nursing 

students. 

The constructs were 

tested successfully. 

Question items were 

adjusted where 

necessary. 

Phase 3: Data 

collection and 

analysis of the 

main study. 

Examination of the 

constructs and their 

relations in Germany 

and Australia 

Survey with 489 

professional nurses 

The constructs were 

confirmed and 

relationships 

discovered. 

 


