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Abstract 
Hygiene is a very important topic in hospitals. 

Indoor Navigation/Indoor Localization (IN/IL) 

approaches are an effective way to minimize unplanned 

interactions and thus infections in hospitals. As 

hospitals are a relatively new area for the 

implementation of IN/IL systems, this research 

contributes to the field as it investigates the reasons for 

its acceptance by hospital visitors as an important 

target group. We surveyed 323 visitors in Germany 

concerning their reasons and intention to use an IN/IL 

system in a hospital. The results show that intention to 

use is quite high with attitude being the main predictor, 

perceived norms having some influence and behavioral 

control not being relevant at all. Thus, we highlight that 

the reasoned action approach is suitable for the analysis 

and crystallize the relevant factors influencing usage 

intention. The results contribute to our understanding 

how to convince visitors in hospitals to use IN/IL 

systems. 

1. Introduction  

In 2020, hygiene is still a relevant topic in German 

hospitals as hospital related infections lead to more 

deaths than the road traffic in Germany [33]. As social 

distancing is known to prevent infections [30] and the 

navigation in hospitals is often analogue (e.g. by painted 

lines on the wall and floor [3]), this aggravates the 

possibilities to keep distance to other individuals since 

everyone will use the same lines. Here, Indoor 

Navigation/Indoor Localization (IN/IL) systems could 

contribute to social distancing, as every individual 

would receive their own navigational route depending 

on the target, e.g. by using the Bluetooth-Signal as well 

as the acceleration of a smartphone [24]. Furthermore, 

such IN/IL systems for hospitals show first results in 

reducing infections. Approaches concerning hand 

hygiene [24] and patient localization [25] could improve 

the hygiene in hospitals, e.g. for a better preparation 

regarding pandemic crises or concerning the emergency 

care management [28]. By now, IN/IL systems are 

relatively new inventions for hospitals [27] due to 

technological development. The devices, e.g. Bluetooth 

Beacons or RFID tags, become cheaper, which in turn, 

makes the implementation more attractive [8]. 

Combined with the market penetration of smartphones 

that could be used for IN/IL systems (“bring your own 

device” (BYOD)) concerning the German households 

with 98% [11], the BYOD approach would reduce costs 

for the implementation of an IN/IL system regarding the 

hospital. Additionally, the BYOD approach could 

facilitate the usage of such a system, since it is likely 

that the handling of the own device will be easier than 

using a foreign one. Moreover, first implementations of 

IN/IL systems in e.g. German [36] or US [37] hospitals 

using smartphones show the demand for such systems. 

There is however not much research concerning 

navigational requirements of the users of an IN/IL 

system in a hospital. Nonetheless, research concerning 

users’ navigational needs in more general terms, e.g. by 

investigating the  usability of location based solutions in 

commercial contexts by surveying frequent IN/IL 

system users, exists [5]. The only study available in the 

hospital context was conducted for hospital staff, 

showing that there is a demand for an IN/IL system in 

the Geneva University Hospital [3]. However, patients 

(or visitors) reasons for using IN/IL systems in hospitals 

have not yet been investigated despite an urgent need to 

navigate these groups that are unfamiliar with the 

environment. Therefore, we aim to close this gap and 

pose the research question: Which factors determine the 

intention of visitors (patients and their relatives) to use 

an IN/IL system in a hospital? Our analysis is based on 

the reasoned action approach (RAA) representing a 

causal model which proposes that the behavior in terms 

of using is determined by behavioral (BB), normative 

(NB) and control beliefs (CB) [15]. Using quantitative 

data from 323 visitors of German hospitals, we set up a 
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structural equation model showing which factors are 

relevant for the intention (I) to use. Theoretically, our 

results show the applicability of the RAA to the domain 

and second, we determine the significant factors 

influencing the intention to use IN/IL systems. Hence, 

our results contribute to our understanding why patients 

have the intention to use IN/IL systems. Hospitals can 

use these insights to ensure usage when investing in 

such a system to increase hygiene in hospitals. This 

would not only help with general issues like multi-

resistant germs, but also to allow more visitors in 

hospitals in the current ongoing pandemic situation. 

Section 2 contains the theoretical background of the 

research and introduces the deducted hypotheses. 

Section 3 provides materials and method. Section 4 

presents the results that are discussed in section 5. 

Finally, section 6 concludes the research and provides 

an outlook for further investigations. 

2. Theoretical background 

2.1. Indoor Navigation/Indoor Localization 

To implement IN/IL in a specific environment, 

localization systems are used. Those systems are 

dedicated to estimate or find a specific position of an 

individual or object [10]. Basically, these systems are 

based on a process that determines the position of a 

particular mobile client by a set of reference positions 

within a predefined area [12]. To perform this process, 

different localization techniques, e.g. Wi-Fi or 

Bluetooth Low Energy combined with a calculation 

principle for the estimation of the position, e.g. 

trilateration, are necessary [24]. Then, this combination 

can be used to fulfill requirements in a hospital, such as 

to prevent newborn-kidnapping [29] or to track patients’ 

physical activities in rehabilitation [32]. 

2.2. Reasoned Action Approach 

To explain intention to use an indoor navigation and 

localization system, a psychological perspective is 

considered with RAA as the underlying theory. The 

RAA is descended from the widely accepted Theory of 

Reasoned Action [1, 2, 13, 14] in psychological studies 

[4] dedicated to explain individual behavior. According 

to RAA, the individual behavior is rooted in behavioral 

intentions that are influenced by (1) an opinion an 

individual has regarding the behavior that represents the 

individual’s attitude (Att) towards the behavior; (2) the 

influence of other individuals as perceived norms (PN); 

and (3) the possibility that the individual may influence 

the behavior called perceived behavioral control (PBC) 

[15]. 

The positive or negative feelings of an individual 

about performing the target behavior is referred by 

attitude towards the behavior. It is determined by 

assessing the individual’s beliefs concerning the 

attributes and characteristics associated with the 

behavior (or the inherent objective, respectively). The 

individual consequences of the behavior as well as the 

desirability assessments of those consequences 

influence the overall attitude. Perceived norms handle 

the individual’s perception of whether other people (that 

are most important to her/him) think that she/he should 

perform the behavior in question. Those norms are 

based on normative beliefs that refer to relevant 

individuals or groups who support or oppose a given 

behavior. The sum of the perception and motivation 

assessments for all relevant referents are expressed as 

perceived norms [2, 13, 14]. The question of whether 

she/he is capable of, or has control over, performing the 

behavior in question is answered by the perceived 

behavioral control. It is based on the control beliefs that 

refer to situational or personal factors, which the 

individual deems important regarding the behavior. The 

intention to perform a behavior is dependent concerning 

the attitude towards a certain behavior, the perceived 

norms, and the perceived behavioral control. The more 

positive those aspects are, the more likely is that the 

individual will have the intention to perform the 

behavior. 

Conclusively, performing a certain behavior entails 

a process of comparing and selecting among attitudes, 

perceived norms and perceived behavioral controls 

associated with each of the alternative behaviors in the 

choice set [35]. 

2.3. Hypotheses and research model 

As RAA has to be adapted to a specific context [15], 

we transfer the approach to the context of using IN/IL 

systems in hospitals. It serves as a theoretical model that 

enables to explain the predictive validity for the 

application of an IN/IL system in a hospital. 

First, to determine an individual’s value perception 

of using an IN/IL system, behavioral beliefs must be 

considered. This includes a determination of whether an 

IN/IL system is helpful for the individual in terms of 

finding the right location or not. Furthermore, the 

hygiene during movements through the hospitals is 

investigated, since this could be improved by the system 

and could lead to a lower risk regarding infections in 

hospitals [24] (e.g. during a pandemic crisis). 

These beliefs influence an individual’s attitude in 

terms of positive or negative feelings towards an IN/IL 

system in a hospital. In our case, positive feelings refer 

to whether the individual feels that an IN/IL system is 

beneficial, satisfactorily, important, and pleasant. 
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Furthermore, it is investigated whether the individual 

likes the IN/IL system. These are important aspects in 

RAA according to [19]. An individual that has a positive 

attitude is then expected to have a higher intention to use 

an IN/IL system in a hospital [15, 35]. This leads to the 

first set of hypotheses: 

 

H1: The better the behavioral beliefs concerning the use 

of an IN/IL system in a hospital are, the more positive is 

the attitude of an individual regarding the system. 

 

H2: The more positive the attitude of an individual 

concerning the use of an IN/IL system in a hospital is, 

the higher is the intention to use such a system. 

 

Second, the normative beliefs are considered as they 

capture the opinion of other relevant individuals. 

Relevant people in our investigation are the family and 

friends of the individual [15]. Those normative beliefs 

then lead to perceived pressure or motivation to use an 

IN/IL system in a hospital (subjective norms). This 

reflects whether an individual thinks that these reference 

persons support or urge the usage of an IN/IL system. 

The normative influence regarding the IN/IL system in 

a hospital is based on hospital visitors seeking exchange 

with others with the aim of gaining experience from 

other IN/IL systems and opinions, since the use of an 

IN/IL system could be very complex and energy 

consuming concerning the individual’s device for 

navigation [38]. According to the RAA, the more 

positively this support is perceived in relation to the 

norms, the higher is the intention to use an IN/IL system 

in a hospital. This leads to a second set of hypotheses: 

 

H3: The higher the normative beliefs concerning the use 

of an IN/IL system in a hospital are, the more positive 

are the perceived norms of an individual regarding the 

system. 

 

H4: The more positive the perceived norms of an 

individual regarding the use of an IN/IL system 

in a hospital are, the higher is the intention to 

use this system. 

 

Third, control beliefs impede or facilitate 

the likelihood of an individual using an IN/IL 

system in a hospital. In this regard, such factors 

are the easiness concerning the access to an 

IN/IL system as well as the necessity of an 

explanation concerning the use of the system as 

the complexity and communication concerning 

such systems are deemed as two of the most 

critical success factors concerning IT projects in 

hospitals [34]. If one is able to use the system is 

dependent on those success factors. The control 

beliefs then lead to the perceived behavioral control that 

reflects whether an individual perceives that she/he has 

the new system under control. This is the case, if the 

individual is able to access the system easily and to use 

it under guidance [9]. Conclusively, the intention is 

positively influenced by a higher perceived behavioral 

control [15, 35]. This leads to a third set of hypotheses: 

 

H5: The higher the control beliefs concerning an IN/IL 

system in a hospital are, the more positive is the 

perceived behavioral control of an individual regarding 

the system. 

 

H6: The more positive the perceived behavioral control 

in terms of an IN/IL system in a hospital is, the higher is 

the intention to use the system. 

 

Finally, our analysis focuses on the connection 

between spatial abilities (SA) and the perceived 

behavioral control as well as spatial abilities and the 

intention to use an IN/IL system in a hospital. The 

assumption is that individuals, which are good at 

navigating through buildings using the shortest path 

without any assistance are confident about a potential 

use of such an IN/IL system in a hospital concerning the 

perceived behavioral control. In addition, people that are 

good at navigating themselves are not in an urgent need 

to use an IN/IL system [31] and can therefore decide 

whether or not they want to use the system, which would 

lead to a higher perceived behavioral control and a lower 

intention to use. Therefore, the hypotheses are: 

 

H7: The higher the spatial abilities are, the higher is the 

perceived behavioral control. 

 

H8: The higher the spatial abilities are, the lower is the 

intention to use an IN/IL system in a hospital. 

 

Conclusively, fig. 1 represents the research model and 

the respective hypotheses in line with RAA. 

Figure 1: research model 
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3. Material and method  

3.1. Measures 

All measures within the model use a seven-point 

Likert scale for each item (from “do not agree at all” 

(represented by the number “1”) to “completely agree” 

(rep. by no. “7”)) [15]. The contextual adjustments of 

the questionnaire were guided closely by the original 

framework following Fishbein and Ajzen in that “it is 

important to realize that there is no single reasoned-

action questionnaire. Each investigation requires 

construction of a suitable questionnaire” [15]. We 

therefore incorporated the aforementioned dimensions 

relevant for hypothesis development as items for the 

context of IN/IL systems in hospitals. Furthermore, at 

the beginning of the questionnaire we clarified what an 

IN/IL system is to allow adequate assessment of 

participants: “An IN/IL system is an ultrasound-based, 

application-supported navigation and location solution 

in the hospital. The application should locate devices as 

effectively as possible and navigate people and avoid 

contact points in order to facilitate compliance with 

hygiene measures (e.g. keeping people at a distance).” 

3.2. Participants and data collection 

To gather visitors of hospitals, the crowd working 

platform Clickworker (similar to Amazon MTurk) was 

used. On this platform, our survey emerged as a task that 

was solvable by anyone who (a) lives in Germany (b) is 

able to answer the survey since it was conducted in 

German, (c) visited a hospital at least once during the 

last 365 days and (d) was at least 18 years old. Beside 

those restrictions, we had no further influence 

concerning the composition of our participant group. As 

the 323 participants were paid for participating in a 

survey by the unsupervised online platform Clickworker 

and could have aimed for a fast-solving of the 

questionnaire without actually reading it, we followed 

the recommendations of Goodman et al. [17] (also 

revealing that such data is similar to voluntary 

participants) by using a short survey that we enriched 

with attention check questions. The youngest participant 

was 18 years old, the oldest 68 years young. The age’s 

mean was 36.08 years, with a variance of 137.48 years 

and a standard derivation of 11.73 years. 77.4% of the 

participants were between 18 and 44 years old, 22.29% 

were in the range of age between 45 and 64 years. 

3.3. Validity and reliability assessment 

To test the proposed model, a partial least square 

(PLS) approach for structural equation modelling 

(SEM) is used. If the research object is to explain and 

predict the target construction in structural models, or to 

identify key drivers, the PLS method is particularly 

adequate, compared to covariance-based SEM [18]. 

Variance-based SEM develops parameters that 

“maximize the explained variance of the dependent 

constructs” [18], like multiple regressions analysis. We 

used SmartPLS 3.2.9 to determine our results. Thereby, 

our weightings were estimated with a path method and 

the path coefficients’ significance was determined by 

using a bootstrapping procedure with 5,000 samples 

[18]. 

We follow the requirements of Hair et al. [18] and 

Hulland [23] to test (1) internal consistency reliability, 

(2) indicator reliability, (3) convergent validity and (4) 

discriminant validity. First, internal consistency was 

confirmed for each variable (see Appendix A-6). 

Second, the reliability of indicators of the reflective 

variables “attitude”, “perceived norms”, and “perceived 

behavioral control” is fulfilled [18] (see Appendix A-2). 

Third, the convergent validity regarding the reflective 

variables is confirmed (see Appendix A-6). Fourth, we 

analyzed the discriminant validity using heterotrait-

monotrait (HTMT, see Appendix A-7) [21]. Since all 

the requirements were met, adequate reliability and 

validity of the reflective measure properties can be 

concluded.  

Regarding the formative variables, the variance 

inflation factor values check multicollinearity among 

the indicators and are in line with the requirements (see 

Appendix A-4). Further, the relative and absolute 

importance of indicators were tested with loadings and 

weights that were all significant (see Appendix A-4). By 

checking whether the bivariate correlations are higher 

between an indicator and the variable than between the 

indicators [7], it is possible to test the heterogeneity 

between the indicators. Thereby, the results represent 

that there are no suppressors and/or no collinear 

indicators that can be identified (see Appendix A-5). 

To determine the quality of our structural model, we 

conducted several tests. For this, the standardized root 

mean square residual (SRMR) as a measure of the 

approximate fit of our composite factor as well as 

common factor model was used [20]. Concerning our 

model, we reached .075 for the SRMR composite factor 

model and .10 for the SRMR common factor model. 

Additionally, according to [26] a blindfolding procedure 

involving an omission distance of 7 is used, assessing 

the prediction relevance of the model [22]. Furthermore, 

the test determined positive Stone-Geisser Q2 values 

(see Appendix A-8). Thereby, a strong overall 

predictive power can be concluded for the model [22]. 
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4. Results 

The descriptives as well as the correlations 

concerning the variables of our research model enable 

some high correlations to be identified (see Appendix 

A-5). This is likely to occur despite the components 

being conceptually different [15]. The quality of the 

research model is not affected according to the criteria 

tested, as demonstrated especially with HTMT in 

section 3. The results of our analysis concerning the 

research model are presented in fig. 2. 

Figure 2: Research model results (Notes: * p < .05; ** p 

< .01; *** p < .001; one-tailed tests) 

 

We determined strong empirical evidence for H1 

(ß=.728***; f²=1.153), H3 (ß=.767***; f²=1.389) as 

well as H5 (ß=.414***; f²=0.179) showing that the 

beliefs are relevant antecedents supporting the 

hypotheses. According to the R², an increase in 

behavioral beliefs lead to a higher positive attitude 

whereas 60.6% of the attitudes’ variance can be 

explained by the behavioral beliefs. Furthermore, the 

normative beliefs have a strong influence on perceived 

norms (63.2%). The influence of the control beliefs 

towards the perceived behavioral control is lower than 

the two aforementioned beliefs and the percentage of 

explained variance is comparatively low (23.6%). 

By investigating H2 (ß=.536***; f²=.381), H4 

(ß=.236***; f²=.087) and H8 (ß=-.089*; f²=.019) we 

determined that H2 and H4 are supported while H8 is 

not. Thereby, especially the attitude has a strong 

influence towards the intention to use an IN/IL system 

in a hospital. Concerning the H8 it is conspicuous that 

the spatial abilities have a negative influence towards 

the intention to use. As we investigated H6 (ß=.056ns; 

f²=.006) and H7 (ß=.137***;f²=.023) we determined 

that perceived behavioral control is not a predictor for 

the intention to use and thereby H6 is not supported, 

whereas spatial abilities are a predictor for perceived 

behavioral control and H7 is supported. Additionally, 

we have some control variables for the research model. 

All of them are not significant except for personal 

innovativeness on attitude (.114) and on perceived 

behavioral control (.139). 

5. Discussion 

The results show 

that attitude as 

well as perceived 

norms are strong 

predictors for the 

intention to use 

an IN/IL system 

in a hospital. As 

attitude driven 

by behavioral 

beliefs is often 

seen as the major 

predictor for the 

intention to use 

[15], this can be 

confirmed by our 

investigation. 

Concerning 

perceived norms, 

theorists of rational choices argue that our behavior as 

humans is usually guided by self-interest and we 

therefore accept social norms as limits on such 

behaviors. Derived from that, the main attribute of 

social norms is to ensure that they do not serve only an 

individual’s interest as they represent a larger social 

system [6]. Regarding our research, those perceived 

norms have a significant influence towards the intention 

to use the system. As the perceived norms reflect 

interests of a larger social system, our analysis 

concluded that the participants tend to use the system if 

it is recommended by parties that are important for 

them, in our case family and friends.  

As perceived behavioral control is not significant in 

terms of predicting the intention to use the system, we 

are not able to derive statements regarding the 

individuals’ actual control about the decision to use the 

IN/IL system. Additionally, it is likely that most of those 

surveyed have not used an indoor navigation system. 

This may be related to market penetration of IN/IL 

systems that is described by the statement: “By 2020, 
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65% of enterprises will require indoor location asset 

tracking (both people and equipment) to be part of all 

access layer infrastructure communication decisions (up 

from less than 10% today)” [39]. Therefore, the demand 

for IN/IL systems is rapidly rising, but the usage of 

IN/IL systems in several environments (e.g. healthcare, 

retail, manufacturing etc.) today is limited [27]. As 

social distancing efforts are increasing during current 

pandemic situations [16], the demand for IN/IL systems 

might be even higher in several environments than the 

65% predicted. As we often lack sufficient information 

about all the relevant internal and external factors that 

influence the perceived behavioral control of an 

individual, such research results are a typical 

appearance [15]. 

Concerning the spatial abilities, the mean value of 4.26 

shows that participants do not have high but rather 

average abilities for indoor navigation. Hence, a need 

can be seen to install such systems which is also 

reflected in the mean intention of 5.34. 

6. Conclusion 

Our study is motivated by analyzing how relevant the 

implementation of an IN/IL system for a hospital is, by 

considering the visitors’ perspective. The results show 

that the attitude towards IN/IL systems as well as social 

norms of relevant reference groups (best friends and 

family) have a positive impact regarding the intention to 

use the system. Our findings contribute to the 

understanding of a potential use of a respective system 

by investigating the important target group of hospital 

visitors as it contains, among others (e.g. relatives of 

patients), the target group of hospital patients. 

First, our results show that the RAA is an adequate 

approach to analyze the intention to use IN/IL systems 

in hospitals. The explained variance indicates that 

intention is predicted well and that relevant aspects in 

the context are covered. 

Second, our results show that, concerning the intention 

to use an IN/IL system in a hospital, the participants’ 

attitude regarding the system is relevant as they tend to 

use the system, if their attitude towards it is positive. 

Third, social norms are important for the intention to use 

the system, as the participants tend to use it, if it would 

be recommended by the family or friends. As spatial 

abilities and personal innovativeness are also significant 

concerning the intention to use the respective system, 

they also have to be considered, while implementing an 

IN/IL system in a hospital. Our findings determined that 

potential users of the system (a) have a positive attitude 

towards the system and are therefore intended to use it 

and/or (b) have friends or family members, who 

recommend the system and are thereby responsible for 

the intention to use the system concerning the 

participant. Consequently, the control variables limit the 

target group of the potential users, as the intention to use 

the system is lower for those participants who are not 

personal innovative in terms of new technologies. Low 

characteristics in terms of personal innovativeness 

reflects people, who (a) are reluctant concerning 

experimenting and the use of new technologies and/or 

(b) are not the first ones in their respective influence 

group (family and friends) to try out new technologies 

(see Appendix A-1). 

Concerning practical implications, we recommend 

hospitals to implement IN/IL systems especially given 

the experience with the current pandemic. Since we 

determined strong evidence that attitude is the most 

important variable, rational explanations using 

examples of the current pandemic could be helpful to 

convince potential users but also to let them demand 

such systems. Additionally, people tend towards an 

intention, if it is positively related to social norms within 

their environment [15]. As we determined a strong 

evidence that recommendations by influence groups 

(family and friends) are positively related to the 

intention to use the system, it is likely that the number 

of users increases. Potential users could be attracted by 

highlighting that such a system keeps their friends and 

families safe and/or that there could be more 

opportunities to visit relatives in hospitals in the current 

pandemic situation when such systems would reduce 

virus spreads. Hospitals benefit from this research by 

gaining valuable and reliable data concerning the 

implementation of an IN/IL system in a hospital. We 

defined that people intend to use the system who (a) 

have a positive attitude towards it and/or (b) get the 

system recommended by influence groups as well as (c) 

are personally innovative enough to try out/experiment 

with new technologies. As in 2020, 98% of the German 

households have at least one smartphone [11]. By 

considering that the possession and frequent use of a 

smartphone is a very important entry barrier to use an 

IN/IL system in a hospital, the coverage rate of German 

households combined with the findings of our research 

represent a large, potential group of users of an IN/IL 

system in a hospital. Furthermore, an IN/IL system is 

relevant for every hospital in Germany, since our 

findings conclude that the size of the hospital is not 

significant concerning the intention to use such a 

system. 

Our research is however subject to limitations as any 

research. First, the hospital visitors had to imagine the 

use of a non-specified IN/IL system in a hospital that is 

not related to any existing approaches. The results may 

differ from RAA surveys concerning specific IN/IL 

systems. Second, as we used the crowdworker platform 

Clickworker to gather our participants (section 3.2.), 

participants are digitally engaged, since they used an 
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online platform to answer the survey. Therefore, an 

analogue survey (e.g. pen and paper) within a hospital 

could lead to different individuals involved and thus 

different results. Third, we only targeted visitors while 

there are other stakeholders (service contractors, 

employees). For further research, additional studies 

concerning the hospital’s staff members investigating 

their intention to use an IN/IL system in a hospital 

would be interesting. The results of such an 

investigation combined with the outcome of this 

research would further contribute to the knowledgebase 

of IN/IL research in hospitals. Thereby, a hospital could 

derive demands for an IN/IL system in their respective 

hospital. Fourth, we did not consider other settings in 

which an IN/IL system would be relevant (e.g. hardware 

store) and interact with the hospital context. Further 

investigations regarding the general acceptance and/or 

in combination with other contexts, e.g. how likely is the 

usage of an IN/IL system in a hardware store after the 

system was used in a hospital by the participant, would 

be interesting. 
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Appendix 

A-1: Questionnaire 

.5 – control question – size of the hospital 

Which building structure has the hospital that you 

have visited most frequently in the past 365 days? 

-1- hospital with the structure of an office building 

-2- hospital with the structure of a skyscraper 

-3- hospital that is distributed over several buildings 

-4- hospital that is distributed over a large area 

1 – behavioral beliefs 

-1- An application for indoor navigation would help 

me move hygienically along the shortest routes in 

the hospital. 

-2- It is important to me to move as hygienic as 

possible through the hospital. 

-3- An application for indoor navigation would be 

an appropriate solution to help me find my 

destination. 

-4- The ease of use of applications for indoor 

navigation is very important to me. 

2 – attitude 

The use of an application for indoor navigation 

would be… 

-1- … advantageous. 

-2- … satisfactory. 

-3- … important. 

-4- … enjoyable. 

-5- I would like the use of an application for indoor 

navigation. 

3 – normative beliefs 

-1- My family would advise me to use applications 

for indoor navigation. 

-2- I generally take my family’s advice very 

seriously. 

-3- My best friends would advise me to use 

applications for indoor navigation. 

-4- I generally take my best friends’ advice very 

seriously. 

4 – perceived norms 

-1- People from whom I let myself be influenced 

would advise me to use applications for indoor 

navigation. 

-2- People who are important to me would advise 

me to use applications for indoor navigation. 

-3- People whose opinion I appreciate would advise 

me to use applications for indoor navigation. 

-4- People in a situation comparable to myself 

would advise me to use applications for indoor 

navigation. 

5 – control beliefs 

-1- I would use this application for indoor 

navigation because it would be easily accessible to 

me. 

-2- The easy accessibility to applications for indoor 

navigation is very important to me. 

-3- I would use this application for indoor 

navigation as far as I get the application explained 

accordingly. 

-4- The explanation of the use of an application for 

indoor navigation is very important to me. 

6 – perceived behavioral control 

-1- It is under my control to use applications for 

indoor navigation. 

-2- It is mainly up to me to use applications for 

indoor navigation. 

-3- I am convinced that I can use applications for 

indoor navigation. 

-4- If I really want to, I can use applications for 

indoor navigation. 

7 – intention 

-1- I would definitely use such an application for 

indoor navigation during my next visit to a hospital 

if it would be available. Mean Value: 5.35, Standard 

Deviation: 1.60 

-2- I intend to use such an application for indoor 

navigation during my next visit to a hospital if it 

would be available. Mean Value: 5.39, Standard 

Deviation: 1.57 

-3- I plan to use such an application for indoor 

navigation during my next visit to a hospital if it 

would be available. Mean Value: 5.27, Standard 

Deviation: 1.61 

8 – spatial abilities 

-1- I am good in navigating myself through 

buildings. 

-2- I always find the shortest way through buildings 

while I am navigating myself. 

-3- I do not need assistance while navigating myself 

through buildings. 

9 – personal innovativeness 

-1- When I hear about new information technology, 

I look forward to experimenting with it. 

-2- I am usually the first of my friends to try new 

information technology. 

-3- Basically, I am reluctant to try out new 

information technologies. 

-4- I like to experiment with new information 

technologies. 

A-2: Loadings of reflective variables 

Cons-

truct 
Item 

Loa-

dings 
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A
tt

 

A-1 / 2 – Att / -1- 0.908 

A-1 / 2 – Att / -2- 0.852 

A-1 / 2 – Att / -3- 0.833 

A-1 / 2 – Att / -4- 0.86 

A-1 / 2 – Att / -5- 0.924 

P
N

 

A-1 / 4 – PN / -1- 0.918 

A-1 / 4 – PN / -2- 0.948 

A-1 / 4 – PN / -3- 0.948 

A-1 / 4 – PN / -4- 0.863 

P
B

C
 

A-1 / 6 – PBC / -1- 0.761 

A-1 / 6 – PBC / -2- 0.825 

A-1 / 6 – PBC / -3- 0.849 

A-1 / 6 – PBC / -4- 0.853 

I 

A-1 / 7 – I / -1- 0.954 

A-1 / 7 – I / -2- 0.975 

A-1 / 7 – I / -3- 0.973 

A-3: VIF values 

Item VIF 

A-1 / 1 – BB / -1- x A-1 / 1 – BB / -2- (BB1) 2.1 

A-1 / 1 – BB / -3- x A-1 / 1 – BB / -4- (BB2) 2.1 

A-1 / 3 – NB / -1- x A-1 / 3 – NB / -2- (NB1) 1.807 

A-1 / 3 – NB / -3- x A-1 / 3 – NB / -4- (NB2) 1.807 

A-1 / 5 – CB / -1- x A-1 / 5 – CB / -2- (CB1) 1.285 

A-1 / 5 – CB / -3- x A-1 / 5 – CB / -4- (CB2) 1.285 

A-4: Loadings and weights of formative 

variables 

Construct Item Loadings Weights 

behavioral 

beliefs 

(BB1) 0.938 0.574 

(BB2) 0.918 0.503 

normative 

beliefs 

(NB1) 0.884 0.463 

(NB2) 0.939 0.629 

control 

beliefs 

(CB1) 0.957 1.111 

(CB2) 0.196 -0.327 

A-5: Descriptive statistics of the overall sample 

and correlations among variables (N = 323) 

 M SD BB NB CB Att PN PBC SA I 

BB 33.04 11.12 - .51*** .67*** .77*** .53*** .38*** -

.21*** 

.70*

** 

NB 23.75 10.44  - .52*** .56*** .79*** .21*** .03 .49*

** 

CB 30.24 11.27   - .67*** .58*** .28*** -.15** .71*

** 

Att 5.55 1.13    - .59*** .36*** -.16** .74*

** 

PN 4.64 1.30     - .15** -.09 .59*

** 

PB
C 

6.04 0.94      - .10 .31*

** 

SA 4.26 1.25       - -

.19*

* 

I 5.34 1.54        - 

A-6: Composite reliability and AVE 

 

Composite 

Reliability 

Average 

Variance 

Extracted 

(AVE) 

attitude 0.943 0.767 

perceived norms 0.956 0.846 

spatial abilites 0.906 0.764 

intention 0.978 0.936 

personal innovativen. 0.908 0.714 

perc. behav. control 0.893 0.677 

A-7: HTMT values 
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.0

28 

.1

20    
7 

I 
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.1
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.0
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.3

10 

.3

08 

.7
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.1

81 

.0
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.3

52  

P
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.0

43 

.0

30 

.4

14 

.1

73 

.0

80 

.0

28 

.0

28 

.3

45 

.3

32 

P 
B 

C 

1 = age; 2 = number of visits: 6 = gender: 7 = hospital 

size 

A-8: Stone-Geisser-values 

 Q² (=1-SSE/SSO) 

attitude 0.457 

perceived norms 0.527 

capabilities 0.012 

intention 0.560 

perc. behav. control 0.147 
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