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Abstract 

This thesis aimed to investigate the determinants of system satisfaction and the intention to 

systematically integrate a system from a continuous use perspective, where system use is 

mandatory. For this purpose, two identical questionnaires were distributed to collect data, 15 

months apart. Respondents taking part in this study are healthcare multi-professionals who 

pertain to a work-group at an intensive care unit, at a large Swedish hospital. To evaluate the 

questionnaire data a research model was conceptualized, grounded in prior information 

system continuance research. It is also significantly influenced by the UMISC metamodel, 

conceptualized and suggested by Hadji & Degoulet (2016). The collected data was then 

analyzed using a two-stage analysis where one aspect was comparative, i.e., a comparison of 

the data between the two questionnaires, and the other was explorative, wherein research 

model constructs and their relations were evaluated. This analysis provided significant insight 

into the determinants of system satisfaction. However, regarding the determinants of the 

intention to systematically integrate as well as the research model itself, neither could be 

validated in this study. Nevertheless, these results allowed for a modified model to be 

conceptualized, with potentially promising results. 
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1 Introduction 

This chapter first provides a background on the subject for this thesis. Following this, a 

research problem is defined and a motivation for the thesis, as well as thesis delimitations, are 

described and presented. The chapter concludes with an outline of the thesis. 

1.1 Background 

Government agencies and healthcare institutions invest in healthcare information 

technologies (HIT) expecting an increase in productivity and, by extension, a financial return 

on their investment (Venkatesh & Goyal, 2010; Bhattacherjee & Hikmet, 2007). HIT pertains 

to e.g., patient data management systems (PDMS), access to medical journals and databases 

on the internet as well as smartphone applications (Faiola & Newlon, 2011; Mosa, Yoo & 

Sheets, 2012). Interestingly, while investments into HIT appears to steadily increase, the 

issue with underutilized systems persists (Devaraj & Kohli, 2003). This delimited use of 

installed systems has been suggested as one of the causes for what is commonly referred to as 

a ‘productivity-paradox’ (Devaraj & Kohli, 2003; Venkatesh & Goyal, 2010). Venkatesh & 

Goyal (2010) suggest that while initial user acceptance is no doubt important, benefits 

pertaining to productivity are often found in the sustained usage stage. This means that users 

may form positive initial judgements about a system, but that these judgments may alter with 

time, resulting in a discontinued system use.  

In 2015, a large Swedish hospital introduced a PDMS (MetaVision) in its intensive care 

units (ICU). Users were informed that using MetaVision would be mandatory. I.e., their 

former system would be discarded and replaced in its entirety by the new PDMS. Initially, it 

is noteworthy to state that this thesis, or rather the study conducted in this thesis, is a small 

part of a larger project. Following this, four separate questionnaires were issued and collected 

prior to the writing of this thesis. These questionnaires collected data and information of a 

reflective type, such as user expectations and attitudes toward MetaVision. The fourth 

questionnaire was distributed about three months after system implementation (i.e., in the 

post-adoption phase. This questionnaire is dubbed Q1 in this thesis. Its purpose was to 

evaluate factors such as perceived system usefulness. In juxtaposition to Q1, interviews were 

conducted, which allowed for even more qualitative data to be collected. These interviews 

suggested that users may not have had sufficient exposure to MetaVision at this point, 

meaning they could not entirely form an opinion regarding its use and other relevant factors. 

Thus, a fifth questionnaire was issued during the writing of this thesis, now 18 months after 

system implementation and 15 months after Q1. This questionnaire is dubbed Q2 in this 

thesis. Q2 adheres to the exact same structure as Q1. Additionally, the very same questions 

are also shared between them. This allows for a comparative analysis to be conducted from a 

continued system use perspective. Pertinent to mention is that this study will focus on the 

data collected from only one of the ICU’s. Note that the ICU in question is however, one of 

the larger ones. Regardless, this implies that no comparative analysis between various ICU’s 

and user populations can nor will be performed.  

By conducting a two-stage analysis on the collected data, this thesis aims to investigate if, 

and how, user system satisfaction and the intention to systematically integrate has changed 
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over time in correlation to increased system exposure and their determining factors. One part 

is a comparative analysis, comparing the data from Q1 with Q2 whereas the second part is an 

explorative analysis which investigates any determining factors for system satisfaction and 

the intention to systematically integrate, as well as other relevant concepts. Thus, this thesis 

will formulate a conceptual model by drawing from prior information system (IS) 

continuance research. 

1.2 Problem Area 

In healthcare, how to best implement an information system is of great importance 

considering that their potential gain may lead to safer patient care and less strain on the 

healthcare personnel (Lluch, 2011). However, the reality suggest that these implementations 

often fail and, when they do, the financial cost for the organization is great (Kaplan & Harris-

Salamone, 2009).  

This thesis considers expectations and perceived system usefulness, in a mandated system 

use context, as key indicators for system satisfaction in IS usage. For this thesis, healthcare 

information technology (HIT) such as clinical information systems (CIS) are included, and 

therefore henceforth referred to, in the term IS. Brown, Massey, Montoya-Weiss & Burkman 

(2002) suggest that a relationship between attitudes and perceived usefulness in contrast to 

the absence of a relationship between behavioral intention and attitudes makes technology 

acceptance significantly different in a mandatory setting than a volitional setting. E.g., 

employees in any arbitrary company will still use the system, whether they like it or not. 

Thus, allowing for the possibility to have an ‘effective’ IS without positive user attitudes. 

However, Brown et al. (2002) also state that negative attitudes could have a potentially 

profound implication on an individual’s perception of the organization which, by extension, 

affect his or her attributions. This is of further relevance when considering that system use is 

becoming increasingly mandatory. Hwang et al. (2015) state that much of the studies on 

technology acceptance address voluntary- rather than mandated system use. Hence, an 

underlying assumption in models such as the technology acceptance model (TAM), is that 

system use is voluntary. It is therefore suggested that mandated system use must be a 

consideration in acceptance and continuance studies, as it is likely to influence continued 

system use. This sentiment is supported by Venkatesh, Thong, Chan, Hu & Brown (2011), 

stating that future research must include a mandated use perspective. 

Additionally, prior IS continuance research suggests that attitudes and expectations are 

dynamic (Venkatesh et al. 2011). I.e., these perceptions develop over time. For example, user 

expectations concerning the effort required to use a system is subject to change given more 

time and increased user experience with the system (Venkatesh et al., 2011). In the study by 

Venkatesh et al. (2011), their findings indicated the importance of usage beliefs and how it is 

relevant from a continuance perspective as well as, by extension, IS continuance research.  

User satisfaction with an IS acts as a strong determinant of continuance intention, if not 

the strongest (Bhattacherjee, 2001). Bhattacherjee & Lin (2015) state that while it may be 

irrelevant to IT acceptance, it is highly relevant in continuance contexts. E.g., a satisfied user 

is likely to keep using an IS whereas a dissatisfied user is likely to discontinue use (if use is 

volitional) or find alternative an IT.  
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While continuance intention (CI) is not a concept pertinent to this study, the intention to 

systematically integrate (INT) is. INT can arguably be reasoned to pertain to the same 

contextual domain as CI, as both imply continued system use. Veiga, Keupp, Floyd & 

Kellermans (2014) describe INT as a concept which implies that if a user willingly integrates 

a system into his or her work routines, the more likely it is that they will systematically use it 

during the adoption phase. I.e., intentions will ultimately influence system usage. 

Following this, and the fact that the interviews which took place prior to this thesis 

indicated a lack of system exposure at the time when Q1 was issued, there is arguably 

relevance for a study in this context. The study conducted in Lee (2009) further strengthens 

this conjecture, as it pertained to a short-term snapshot of users’ behavior in which a need for 

longitudinal studies in continuance research was emphasized. Hadji & Degoulet (2016) is an 

example of one such longitudinal study wherein the span of the study was a staggering 10 

years. This study acts as a major influence on this thesis. However, their study investigated 

CI rather than INT, something which may act as an inhibitor on this study’s results. 

System satisfaction (SAT) and INT were chosen as the major points of focus in this study 

as prior continuance research imply a strong correlation between SAT and CI (Bhattacherjee, 

2001). Additionally, these two concepts are in turn determined by other concepts such as 

expectations and attitudes which are also prevalent in this study (Bhattacherjee & 

Premkumar, 2004). Hence, this makes SAT and INT suitable as a primary focus of the study. 

These user expectations, attitudes, satisfaction and, by extension, intentions toward the 

system need to be further understood. More specifically, how these are formed and how they 

develop over time. This would potentially allow for a chance to combat eventual risks 

involved in system development and implementation. Risks in this context referring to 

aspects such as discontinued use or consequences following negative user attitudes in cases 

of mandated system use. 

1.2.1 Research Questions 

The research questions for this thesis are:  

RQ1: How do IS satisfaction, and the intention to systematically integrate, change between 3 

months after post-adoption to 18 months after post-adoption? 

 

RQ2: Is there an influential correlation between system satisfaction and the intention to 

systematically integrate? 

 

RQ3: What factors, if any, are contributing to system satisfaction and the intention to 

systematically integrate?  
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1.3 Motivation 

System implementation is important not only in healthcare but for organizations in general, 

be it small or even large enough to encompass an entire government. This is evidenced by the 

fact that the subject is heavily researched, yielding a staggering 4.66 million results on 

Google Scholar using just the search term “system implementation”. As mentioned in the 

thesis background and problem formulation, concepts such as user attitudes and expectations 

have a significant impact on user system satisfaction. Which, in turn, holds relevance to the 

future success of a system implementation. Following this, this thesis aims to investigate the 

importance of understanding how user expectations and attitudes are formed as well as how 

these develop over time. 

This thesis’s primary contribution is to demonstrate that user perceptions are not constant 

and, hence, that it is important to consider them in the context of system implementations. 

Especially with regards to user system satisfaction and their intention to systematically 

integrate in contexts where system use is mandated. 

Groups of readers to which this thesis may appear relevant primarily include those who 

have an interest in IS continuance research. Additionally, it may prove relevant for healthcare 

organizations or organizations where a future implementation will demand mandated use 

from its users. It is also of interest to the academic community of IS research as it offers fine-

grained measurements from a continuance perspective.  

1.4 Delimitation 

There is one significant delimitation for this study. The delimitation concerns the fact that 

this study only pertains to one ICU, albeit one of the larger ones. This implies that no 

comparative analysis can be performed between ICU’s, which is important to note as other 

ICU’s could arguably yield very different results. Additionally, it implies that the sample size 

of the population is severely affected. I.e., it is smaller than would be desired for a more 

comprehensive statistical analysis. 

1.5 Thesis Outline 

The thesis is divided into five chapters: Introduction (1), Theoretical Background (2), 

Methodology (3), Findings (4), Discussion and conclusions (5).  

(2) describes the process of the literature review conducted, from which the resulting 

central terms and concepts are used to conceptualize the research model of this study. In (3), 

the data collection and the approach used to conduct the data analysis are presented. In (4), an 

explanation and a summary of the data analysis is presented. In (5), a discussion entailing the 

findings and what they imply, in correlation to the research hypotheses of the study, is 

presented. Following this, conclusions are drawn by answering the three research questions. 

This chapter concludes with recommendations for future research and the limitations of this 

study.  
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2 Theoretical Background 

This chapter provide a theoretical background of this thesis’s subject. Initially, the approach, 

a so called ‘structured literature review’, is motivated and defined. Following this, the steps 

behind the process of collecting and selecting appropriate literature is outlined. The product 

of this review, i.e., relevant central terms for this thesis and theoretical models, are then 

outlined and described. This chapter is concluded with a presentation of the conceptualized 

research model, inspired by the research collected in the review, which is utilized for the 

explorative data analysis stage. 

2.1 Literature Review 

Webster & Watson (2002) suggest that literature reviews are an important aspect in every line 

of research. These are conducted for various purposes, including the construction of research 

questions based on existing literature and providing a theoretical background for subsequent 

research. Hence, it is important to ascertain the quality of these reviews, which in turn assures 

a certain level of scientific rigor. It is especially important when considering the sheer 

amount of available information today and, by extension, any potential difficulties whilst 

navigating through this jungle of information. (Okoli & Schabram, 2010; Boell & Cecez-

Kecmanovic, 2014) 

2.1.1 Systematic Literature Review 

One increasingly common method of attempting to achieve this level of scientific rigor is the 

systematic literature review (SLR) (Webster & Watson, 2002; Okoli & Schabram, 2010; 

Boell & Cecez-Kecmanovic, 2014). What constitutes a SLR varies depending on whom you 

ask and its context. However, in general, one could argue that common traits involve a strict 

protocol for the literature search and appraisal of collected literature which is systematic in 

following a methodological approach. It is also explicit in explaining how it was conducted. 

I.e., an SLR implies a potentially high level of reproducibility (Okoli & Schabram, 2010; 

Boell & Cecez-Kecmanovic, 2014). These SLRs are claimed to be a ‘standardized method’, 

meaning they are replicable, transparent, and even unbiased (Boell & Cecez-Kecmanovic, 

2014). Boell & Cecez-Kecmanovic (2014) investigated these claims, in the IS research 

community context, wherein they conclude that SLRs are both applicable and useful for a 

specific kind of literature review called ‘meta studies’. These identify and summarizes 

evidence from prior research. Additionally, they show that claims of SLRs automatically 

offering superior quality is unjustified. Instead, they state that SLRs may even be highly 

questionable to use as a general approach. This claim is further strengthened by Okoli (2015) 

who argues that a SLR is in fact a stand-alone review, conducted with a more rigorous 

approach. A stand-alone review is defined as a study which can stand on its own and whose 

purpose is to review the literature in a field entirely without, or lacking in primary data. A 

stand-alone review can also arguably take on the characteristics of a meta-analysis, which is 

in line with Boell & Cecez-Kecmanovic (2014). 
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2.1.2 Literature Reviews for Graduate Student Theses 

In addition to regular reviews and systematic literature reviews (SLR), there is a special case 

denoted by Okoli & Schabram (2010) as ‘literature reviews for graduate student theses’. In 

short, what signifies this special case is its purpose and its outline, often found following the 

structure prevalent in theses. I.e., an introduction-body-conclusion approach, wherein the 

literature review often acts as an advanced thematic organizer and justifies the themes for its 

ensuing chapters (Kwan, 2006). 

For the purposes of the review conducted in this thesis, the term ‘structured literature 

review’ was used to define it. The term’s motivation is drawn from the aforementioned 

studies. E.g., calling this review a systematic one, would be most incorrect. At the same time, 

simply calling it a literature review is much too generic. Hence, by incorporating elements of 

an SLR into a so called ‘literature review for graduate student theses’, some level of scientific 

rigorousness can be ascertained while still not incorrectly calling it something that it is not. 

2.1.3 Structured Literature Review 

The structure of this review is influenced by the traditional SLR process, seen in Figure 1. 

However, it is notably different, indicated by the three steps of this review being far laxer 

than they would be in a SLR.  

 

Figure 1: Overview of the SLR Process. (Boell & Cecez-Kecmanovic, 2014) 

 

The review consists of three steps: 

 

1. Purpose of the review: This literature review’s purpose was to collect literature, 

allowing for the construction of a knowledge base in the contexts relevant to this study. I.e., 

IS continuance, mandatory system use, healthcare information technology etc. These 

concepts are necessary in providing an understanding of what this thesis aims to investigate 

and legitimizing any eventual claims made. Additionally, a lot of effort went into building the 

theoretical continuance model (seen in 2.7.5), which is applied in the explorative data 

analysis stage of this study.  
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2. Searching for literature: The search process of any literature search should be made 

explicit and justified. For this literature review, this is achieved by: Explaining how the 

search process was conducted, which search terms were used and which databases were 

chosen as well as why they were chosen.  

 

3. Literature selection: What influences this step is what Okoli (2015) define as practical 

screening. The practical screening is, briefly described, a description of what and which 

literature were considered for review, as well as which were excluded and why. However, as 

this is not a systematic literature review (SLR), the screening process will not be as 

scrutinizing as would be expected of a practical screen. Additionally, as there is no need to 

grade and compare one source to another in this review, this step will not lay a foundation for 

any future ‘quality appraisal’, which is another important step in an SLR. Hence, this step 

was simply dubbed ‘literature selection’. 

2.1.4 Searching for Literature 

The literature search was conducted by utilizing the available library access of Uppsala 

University to various academic databases. These databases were Wiley Online Library, 

ScienceDirect (Elsevier), Springer and JSTOR. Additionally, some of the sources were 

identified and collected indirectly via Google Scholar. These specific databases were chosen 

because the subject of this review pertains to IS research (with a focus on continuance 

research) and healthcare. These databases, while not exclusive to IS research, does hold a 

substantial amount of such literature. Most of this literature is also guaranteed to be peer-

reviewed.  

Google Scholar is immensely far reaching and, because of that, was used as a 

complementary search engine. However, as it also connects to the other databases, it was also 

utilized as an initial approach, before delving into each respective database. 

The purpose for this review was, in part, to collect literature which were to be used as a 

knowledge base for the thesis. Hence, literature which is not peer-reviewed is excluded from 

this review. This is the first step to ensure a basis of legitimacy for the knowledge 

accumulated. This implies that only articles in published journals, books (to some extent), 

and in rare cases, literature originating as conference papers were considered.  

Search terms used for this review are: 

  

● mandatory OR “mandated use” AND "user acceptance" AND "information system*" 

● continuance OR develop* OR “change over time” AND TAM AND “information 

system*” 

● healthcare AND continuance AND satisfaction AND “information system*” 

● TAM OR “user acceptance” AND continuance AND “information system*” 

● "mandated use" OR mandatory AND "information system" AND continuance 

● EDT OR “expectation disconfirmation theory” AND “information system*”  
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It should be noted that some of the literature in this thesis were identified prior to this review 

and is therefore not guaranteed to be found using the above search terms. Examples include 

the literature referenced in Table 1 (p. 21). I.e., the literature collected and used in 

constructing the questionnaire model and its correlating items. However, this literature is 

integral to the study material and must therefore be included as replacing said literature 

would potentially alter the intentions behind the original questionnaire model. These sources 

were included in the review, as it is still necessary to review their content for this study. 

However, regardless of their integral value, they were never an option for potential exclusion. 

Due to the scope of this thesis, no restrictions were set for when literature was published. 

This is motivated by the fact that, e.g., user system satisfaction has been researched for 

decades and knowledge from 20 years ago is not worth less than it is today. This conjecture is 

supported by the fact that much of modern literature referencing ‘dated’ literature (Brown, 

Venkatesh & Goyal, 2014; Hadji & Degoulet, 2016).  

Regardless, search results were sorted by relevance and, where applicable, were instead 

sorted by number of citations. 

The initial literature search, including the literature identified prior to this review, yielded 

a total of 51 sources which were chosen for the “literature selection” step.  

2.1.5 Literature Selection 

In addition to the literature excluded without further review, e.g., due to not being peer-

reviewed, some of the search results were expressly eliminated if their title seemingly did not 

pertain to the scope of this review. This is paramount to note, as it may significantly alter the 

reproducibility of this review. Given that the literature passed this minor “pre-screen”, it 

was then screened in accordance to the following exclusion criteria: 

 

● Is the content relevant to the scope of this review? 

 

This criterion is two-fold. First, the abstract of the literature was reviewed. This allows for 

quick judgement calls concerning the contextual relevance of the source. I.e., whether its 

setting was healthcare related, IS continuance related or a combination of the two. In case it 

correlated to neither, the source was excluded from further review.  

Secondly, in case the context was deemed relevant, the literature in question was further 

reviewed. Further reviewed in this case refers to the actual content of the literature. 

Conclusions were drawn based on the literature’s introduction, discussion, results and in 

some cases, its methodology. If either aspect of the literature was deemed relevant, the 

literature was included, given that it passed the second criteria of this review. 

 

● Are the author/authors credible? 

 

This second criteria concern the literature’s credibility. Credibility is difficult to determine as 

it is rather subjective. Regardless, for this review, number of citations were used as the initial 

indicator of credibility. This number did not necessarily have to be significant, e.g., if a paper 

was published last year it would be ignorant to expect over 100 citations. One could however 
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expect at least 30 or more citations for a somewhat “older” paper. Secondly, whether the 

authors in question had previous publications in the fields relevant to this thesis, also 

indicated some level of credibility of the paper being reviewed.  

 

From the original 51 sources, a total of 16 were eliminated due to a lack of relevance to this 

review. I.e., that they did not conform to either criteria. Again, do note that some of the 

original 51 were forcibly included due to their inherent relevance toward the questionnaires. 

Additionally, some literature was added after the review had been conducted, e.g., the sources 

referenced in the chapters following this chapter. Regardless, the 35 remaining sources were 

determined relevant and thusly included in the theoretical background. 

2.2 Health Information Technology 

Healthcare systems are at a risk due to an increasing demand, spiraling costs as well as 

inconsistent and poor care quality (Lluch, 2011). Health Information Technology (HIT) 

represents a potential to improve the quality of patient care by, e.g., eliminating errors and 

improving upon the coordination between healthcare professionals and patients (Moores, 

2012). Lluch (2011) states that the range of possible applications is astounding with examples 

ranging from e-prescriptions to electronic health records. However, despite their promise, 

HIT has proved difficult to successfully implement. The exact cause for this is difficult to 

pinpoint. For example, she postulates that some sources state that technical factors explain 5 

% of the failures whereas others put them at 20 %. She continues, stating that the subject is 

somewhat arduous to collect literature on as there are various terms in use for HIT. ‘Health 

ICT’, ‘eHealth’ and ‘Health Information Systems’ to name a few. For the purposes of this 

thesis, these terms are all considered grouped under HIT. Note that these terms may in fact 

not be equivalent. Differences in both their respective definitions and use have been widely 

reported (Lluch, 2011).  

2.3 Intensive Care Information System 

Intensive care information system (ICIS) is one example of HIT. Alas, as these are 

implemented in intensive care units (ICU), user acceptance pertaining to ICIS 

implementations can be even more difficult to achieve (Carayon et al. 2011). This is due to 

the complexity already involved in patient care and the presence of critically ill patients, 

which often require rapid action from the on-site personnel (Carayon & Gürses, 2005). Like 

with HIT, it is difficult to define what constitutes an ICIS due to the ambiguousness found in 

literature. However, for the purposes of this thesis, any clinical information system (CIS) 

implemented in an ICU environment is considered an ICIS. E.g., a system designed to 

facilitate electronic records and assessments where the goal is to eliminate manual entry or 

use of paper documentation (Saleem et al. 2015). ICISs’ can have incredible results such as a 

reduction in length of stay and a significantly reduced mortality rate (Levesque, Hoti, 

Azoulay, Ichai, Samuel & Saliba, 2015; McCambridge, Jones, Paxton, Baker, Sussman & 

Etchason, 2010). 
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2.3.1 Case: MetaVision 

The intensive care information system evaluated in this thesis is called MetaVision. 

MetaVision is a clinical information system which aims to automate the clinical aspect of 

patient care (iMDsoft, n.d.). MetaVision allows for personnel to register events during the 

entirety of the care process, from patient admission to patient discharge. Thus, it encapsulates 

the entire workflow from anesthesia, operation, intensive care etc. For this purpose, 

MetaVision also provides integration with other systems as well as with medicine technical 

equipment. E.g., it allows for drug administration which eases the communication between 

doctors and nurses. The system may also be configured according to specific units, meaning 

the graphical interface and its functionality may be adapted according to department requests. 

(iMDsoft, n.d.) 

The main purpose behind implementing MetaVision in the intensive care unit was to 

replace paper documentation by retrieving patient data from the medicine technical 

equipment related to a patient. This data can then be stored continuously and automatically, 

while still allowing for manual registration of measurements and observations (iMDsoft, 

n.d.).  

2.4 Technology Acceptance Model 

The technology acceptance model (TAM) is considered one of the most influential theories in 

IT adoption and acceptance research (Moores, 2012). It has been used to predict user 

acceptance of technology based on users’ attitudes toward using a system (Venkatesh & 

Goyal, 2010). Venkatesh & Goyal (2010) defines perceived usefulness (PU) as to what extent 

a user believes using a system would increase his or her job performance while perceived 

ease of use (PEOU) is defined as the degree to which a user expects the target system to be 

effortless. Attitude concerns the user’s positive or negative feelings about performing in 

accordance to the target behavior.  
TAM theorizes that a user’s PU and PEOU of a system determine a user’s behavioral 

intention to use said system. TAM also suggest that external variables, such as training, can 

influence behavioral intent. E.g., PU is expected to be influenced by PEOU since the easier it 

is to use a system, the more useful it can be. (Davis, Bagozzi & Warshaw, 1989; Venkatesh 

& Goyal, 2010) 

TAM (seen in Figure 2) has developed over time and there are other, revised versions, of 

the model such as TAM2 and TAM3. TAM2 extended TAM by also including subjective 

norm as a predictor of intention in mandatory settings. Subjective norm refers to an 

individual's perception that people close to him or her thinks whether he or she should 

perform the behavior in question. (Venkatesh, Morris, Davis & Davis, 2003) Venkatesh & 

Bala (2008) state that TAM3 is a comprehensive integrated model built on TAM2.   
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In short, it presents a complete nomological network of the determinants of individuals’ IT 

adoption and use (Venkatesh & Bala, 2008). I.e., a representation of the relevant concepts in 

a study and their interrelationships. 

 

Figure 2: The technology acceptance model. (Davis, Bagozzi & Warshaw, 1989) 

2.5 Expectation-Disconfirmation Theory 

Venkatesh & Goyal (2010) describe the expectation-disconfirmation theory (EDT) as a 

model which has roots in consumer behavior research. EDT postulates that satisfaction is a 

function of prior expectations and disconfirmation, with satisfaction acting as a key 

determinant for repurchase intentions. Expectations in this case refer to a set of pre-exposure 

beliefs about a product and disconfirmation instead represents the discrepancy between 

expectations and experience. Thus, any ‘better-than-expected’ outcome would lead to 

‘positive disconfirmation’ and vice-versa.  

EDT has been applied to research in many fields such as psychology and human 

resources, IS research being no exception (Venkatesh & Goyal, 2010). For example, 

Bhattacherjee (2001) identified motivations underlying the continuance intention. I.e., 

intentions toward continuous system use, by incorporating EDT in TAM. This led 

Bhattacherjee & Premkumar (2004) to build on these previous findings, allowing them to 

explain how and why beliefs as well as attitudes towards IT use, change over time juxtaposed 

to gaining experience with the system. The EDT model is depicted in Figure 3. 

 

 

Figure 3: The expectation-disconfirmation theory. (Venkatesh & Goyal, 2010) 
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2.6 Mandatory Use 

It is common to define voluntary system use as present when a user has the freedom to decide 

whether to use an IS (Sørebø & Eikebrokk, 2008). Its counterpart, mandated use, instead 

referring to contexts where a user does not have this freedom. E.g., if a user is required to use 

a specific technology or system to keep and perform their job (Brown et al., 2002). This is 

relevant since most studies encompass voluntary system use and, in those studies, utilize 

behavioral intention as the independent variable (Sørebø & Eikebrokk, 2008). Other studies, 

such as Brown et al. (2002) has instead suggested that system satisfaction is the appropriate 

dependent variable. While this is especially applicable in contexts where the system in 

question is either large, integrated or its use is mandated, it is also true in general (Brown, 

Venkatesh & Goyal, 2014; Brown, Venkatesh, Kuruzovich & Massey, 2008). Brown et al. 

(2002) state that when users are required to perform specific behaviors, such as using a 

mandated system, the importance of their beliefs and attitudes as antecedents of those 

behaviors is likely to be reduced. I.e., they might not like performing the mandated behavior, 

but they will do it regardless.  

2.7 Information System Continuance 

Drawing on expectation-confirmation theory (ECT) (another name for the expectation-

disconfirmation theory), and the technology acceptance model (TAM), Bhattacherjee (2001) 

proposed the expectation confirmation model (ECM). This model was one of the earlier 

efforts to conceptualize and test, a model taking a distinction between acceptance and IS 

continuance behavior into consideration. In this model (Figure 4), viability of an information 

system is dependent on its continued use. Bhattacherjee (2001) motivates this by referencing 

Parthasarathy & Bhattacherjee (1998) which concluded that it can be up to 5 times more 

expensive to acquire new customers, compared to retaining existing ones. IS continuance 

intention (CI) in turn is determined based on influences from user system satisfaction (SAT) 

and perceived usefulness (PU). System satisfaction, in turn, is determined by the influences 

provided by the confirmation of expectations (CE) and PU.  

 

 

Figure 4: The expectation confirmation model. (Bhattacherjee, 2001) 
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Bhattacherjee & Premkumar (2004) proposed a two-stage theoretical model of cognition 

change. They studied perceived usefulness and changes in attitude in a pre-system usage 

context and then in a system usage context, split in two studies. Their findings indicate that 

usefulness and attitudes changed with time, but that these changes were more prevalent 

during the initial IT usage phase compared to any phases that follow. 

2.7.1 Information Technology Post Adoption Model (ITPAM) 

Palm, Dart, Dupuis, Leneveut & Degoulet (2010) proposed a model, ITPAM, based on the 

expectation confirmation model (ECM), which added two additional constructs; clinical 

information system (CIS) compatibility with work and a perceived system ease of use 

(PEOU), drawing from the technology acceptance model 2 (TAM2). Noteworthy is that the 

ITPAM model, in this study, helped explain 60% and 59% of system satisfaction variance, 

respectively, in two surveys performed juxtaposed to one another.  

2.7.2 Two-Stage Theoretical Model of Cognition Change Extended 

Utilizing the unified theory of acceptance and use of technology (UTAUT), Venkatesh et al. 

(2011) proposed an extension to Bhattacherjee & Premkumar (2004)’s two-stage model, set 

in a context of transactional systems that involve transmission of personal and sensitive 

information. Following this, it includes trust as a key contextual belief in the model. They test 

this model in a longitudinal study, with 3159 Hong Kong citizens taking part, across two 

electronic government e-technologies. The study results support the expanded model and 

explained 64% and 63% of the continuance intention variance, respectively, for the two 

technologies.  

2.7.3 Expanding the ECM Model 

An attempt was made in Bhattacherjee & Lin (2015) to elaborate and expand on the ECM 

model, incorporating elements of UTAUT and TAM. They do so by drawing upon three 

alternate influences; reasoned action, experiential response, and habitual response. This 

conjecture is then tested in a longitudinal survey of workplace IS continuance in the context 

of an insurance company located in Taiwan. Their study results indicate that reasoned action 

and experiential response are both key drivers of continuance behavior. This suggest that 

organizational managers should not only educate their users of the benefits related to IT 

usage, but they must also ensure that they are satisfied with their IT usage. Additionally, this 

implies that continuance behavior can be influenced by user habits, or rather, the formation of 

these. Thus, fostering users’ habits is something that may act as an effective strategy to ‘lock-

in’ users by influencing their subconscious behavior (Bhattacherjee & Lin, 2015).   



 

16 

 

2.7.4 ITPAM2 

Hadji & Degoulet (2016) utilizes an extended model, ITPAM2, derived from the 

aforementioned models in addition to the information system success model (ISSM) as an 

alternative IS continuance model. The ITPAM2 model incorporates 5 dimensions; perceived 

usefulness, confirmation of expectations, user system satisfaction (SAT), continuance 

intention (CI) and clinical information system quality (CISQ), depicted in Figure 5. 

 

 

Figure 5: The ITPAM2 model. (Hadji & Degoulet, 2016) 

Model validity was tested using the combined answers of four surveys, performed between 

2011-2015, more than 10 years after system implementation. The study results show that the 

model accounted for 92 % of the SAT variance and 69 % of the CI variance between 2014-

2015 alone. Additionally, in very late post-adoption, CISQ appears to have been the major 

determinant of both SAT and CI.   
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Following these findings, they propose a metamodel, dubbed the unified model of 

information system continuance (UMISC), seen in Figure 6. They hypothesize that UMISC 

can be adapted to each phase of clinical information system (CIS) deployment, which in turn 

could facilitate the necessary efforts of permanent CIS acceptance and continuance 

evaluation. 

 

 

Figure 6: The UMISC metamodel. (Hadji & Degoulet, 2016) 

2.7.5 Adoption of UMISC 

For this thesis, the UMISC metamodel was adapted into the theoretical model seen in Figure 

7. This was done to suit relevant factors for this study. E.g., the number of respondents is 

lower and social norm was adapted into a construct called ‘social factors’ (SF) as this is more 

in line with the questionnaire structure. Additionally, the continuance intention is not relevant 

for this study, but rather what is called intention to systematically integrate. Another 

construct, resistance to change (RTC), was also added to this model as it is a facilitating 

factor of the questionnaire model. 

 

Figure 7: The adapted UMISC model used as a research model in this study. 
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A. System Quality (SQ) 

Information system quality concerns how a user perceives the system usefulness (Hadji & 

Degoulet, 2016). I.e., a higher quality system leads to an improved perceived quality by its 

users. The SQ construct concern how users perceive the presentation of information in 

addition to what extent they trust in the advantages provided by using it.  

 

B. Social Factors (SF) 

SF builds on factors pertaining to a social element. E.g., organizational communication, in 

correlation to the system, be it formal or informal. I.e., how information concerning the 

system was provided (via co-workers, through company channels etc.) (Amoako-Gyampah & 

Salam, 2004). But it also includes user participation in the implementation process and 

managerial support (such as training) provided during the adoption phase (Hartwick & Barki, 

1994). 

 

C. Perceived System Usefulness (PSU) 

PSU, in this context, borrows from the TAM2 model definition of the term perceived 

usefulness and the UTAUT model definition of performance expectancy (Venkatesh et al., 

2003; Venkatesh et al., 2011). PSU represents the extent to which users believe that a system 

will improve their job performance. However, as this study is set in a post-adoption setting, a 

user’s appreciation of system usefulness is rather determined by their IS experience usage 

than it is by preconceptions. E.g., whether using the system is ‘good’, ‘wise’, ‘positive’ or 

their respective antonyms. 

 

D. Confirmation of Expectations (CE) 

CE is arguably the most difficult concept to motivate in this study. Borrowing from Hadji & 

Degoulet (2016), this is due to that IS continuance models often tends to focus on a pre- or 

early adoption phase rather than a post-adoption context. Thus, CE is often a comparison of 

pre-system usage expectations and early post-adoption confirmation or disconfirmation. 

However, in this study, any pre-system usage expectations are lacking. Hence, CE will rather 

be found in the variance between the Q1 data (early post-adoption) regarding user 

expectations and the Q2 data (late post-adoption) regarding confirmation or disconfirmation 

of his or her expectations. I.e. whether the user’s expectations from early adoption have been 

confirmed or disconfirmed. From a questionnaire perspective, this means that a high value on 

a CE related Likert scale (7) question is considered a strong confirmation whereas a low 

value would indicate a weak confirmation or even disconfirmation. (Hadji & Degoulet, 2016) 

 

E. System Satisfaction (SAT) 

Satisfaction with an information system is a strong predictor of continuance intention, if not 

the strongest (Bhattacherjee, 2001). Bhattacherjee & Lin (2015) describe SAT as an 

emotional concept that can be thought of as an affective response derived from prior IT usage 

experiences. Thus, allowing it to be viewed as an experiential response to IT usage. They 

state that while it is irrelevant to IT acceptance, it is highly relevant in continuance contexts. 

In short, a satisfied user is likely to keep using an IS whereas a dissatisfied user is likely to  
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stop using it or find an alternative IT. This would arguably impact the intention to 

systematically integrate as well, hence the direct correlation between the two constructs in the 

model. 

 

F. Resistance to Change (RTC) 

As system use is mandatory in the context of this study, regardless of how a user experience 

or feel toward the system is redundant as its continued use is not volitional. RTC, in the 

context of a post-adoption setting, is in this case translated to mandated system use and how a 

user experiences this. Motivation for including mandated use as an aspect is drawn from 

Brown et al. (2002) who suggests that, while it is possible to force employees to use a system, 

regardless of whether they like it or not, negative attitudes could still have a significant 

impact. On, e.g., the user’s perception of the organization and his or her future attributions, 

which would arguably affect the intention to systematically integrate. 

 

G. Intention to Systematically Integrate (INT) 

INT provides answers to questions concerning the intention to systematically integrate and 

future system use. It postulates that, the stronger the initial intentions to systematically 

integrate a system into their work routines, the more they will systematically use it during the 

adoption period (Veiga et al., 2014). This means that through extensive usage, intentions will 

ultimately have a positive, indirect effect on usage achieved post-adoption (Veiga et al., 

2014).  



 

20 

 

3 Methodology 

In this chapter, the data collection and the approach used in this study are explained. Data 

collection was performed utilizing questionnaires linked to a questionnaire model whereas 

the approach was a two-stage data analysis, performed on the collected data. 

3.1 Questionnaires 

In this study, the data collection consisted of using questionnaires distributed to, and 

answered by, a multi-professional work group pertaining to an intensive care unit (ICU). 

3.1.1 Prior Questionnaires 

Prior to the writing of this thesis, four separate questionnaires had already been issued and 

collected. The respondents relevant for these questionnaires all work as a multi-professional 

group at one of the larger ICU’s of a large Swedish hospital. These questionnaires were 

created with the objective of studying users’ expectations and attitudes toward system use 

and to investigate the effect of project management interventions. The project, in its entirety, 

builds on the principles of a phased implementation (the different ICUs implement the system 

at different stages) and a longitudinal study with several measurement points along each unit 

implementation. These measurement points were; before training, after training, after ‘go-

live’ and after adaption.  

These questionnaires were created using the online platform, SurveyMonkey™. 

SurveyMonkey™ was chosen based on personal preferences of the project team, its relative 

inexpensiveness, and its overall popular use. The decision to use an online solution was made 

from a data management perspective, in which project members and hospital staff agreed that 

print-outs would be more cumbersome to manage. Additionally, it makes the process of 

issuing questionnaires, collecting the results, digitizing data, and keeping track of individual 

recipients significantly easier. However, the appropriateness of using an online solution can 

be questioned. For example, it may have a negative impact on the response rate compared to 

a print-out alternative (Hohwü, Lyshol, Gissler, Jonsson, Petzold & Obel, 2013). The hospital 

did however give assurances that low response rates would not be an issue and that the 

teamwork environment at the ICU, ensures that management can easily remind and promote 

staff to answer the questionnaire. 
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3.1.2 Questionnaire Model 

The questionnaires themselves were built in accordance to a model (Figure 8) based on the 

expectation-disconfirmation theory. In this model, the intention to systematically integrate 

(INT), is influenced by user attitudes (ATT) toward system use. ATT is then influenced by 

user system satisfaction (SAT), which in turn is influenced by both initial user expectations 

(EXP) and the confirmation or disconfirmation of these expectations (DIS). EXP are drawn 

and built from antecedent factors such as organizational communication (COM) and 

management support (MS). Of the questionnaires developed prior to this study only the 

fourth (dubbed Q1 in this thesis) is relevant for the purposes of this thesis. This questionnaire 

was issued to recipients about three months after system implementation. Thus, it pertains to 

the post-adoption phase. 

 

 

Figure 8: The questionnaire model. 
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As seen in the questionnaire model, several antecedent factors influence expectations, such as 

communication (COM). These factors are listed and briefly explained in Table 1.  

 

Antecedent 

factor 

Factor description Example question or 

statement in 

questionnaire 

Communication 

(COM) 

Organizational communication is critical to 

successful implementations. It provides a channel 

through which critical information is shared between 

personnel in different functional areas. (Amoako-

Gyampah & Salam, 2004) 

“I was well-informed 

about the project through 

company newsletters” 

Trust (TRU) Pertains to so called ‘interpersonal trust’. This means 

that healthcare professionals should be able to trust in 

the existence of favorable conditions that are 

conducive to situational success. (Ortega & 

González, 2011) 

“I feel confident that I 

can rely on the benefits 

provided by MetaVision” 

Management 

Support (MS) 

The extent to which management has encouraged and 

sufficiently trained a user to use the implemented 

system concurrently (Veiga et al. 2014). 

“I have received 

sufficient training to 

understand MetaVision” 

User 

Participation 

(UP) 

The behaviors, assignments, and activities that users 

perform during the IS development process. Not to be 

confused with user involvement which is a 

psychological state. I.e., where a system has personal 

relevance. (Hartwick & Barki, 1994) 

“I formally reviewed 

work done by 

MetaVision staff 

(Yes/No)” 

Resistance to 

Change (RTC) 

Refers to the resistance met by the users expected to 

benefit from the system. This may be users rebelling 

against the implementation and based on a perceived 

threat. (Bhattacherjee & Hikmet, 2007) 

“I don’t want 

MetaVision to change 

the way [specific 

process] works” 

Information 

Presentation 

(IP) 

The extent to which output is easy to understand and 

read. It is of utmost importance to IT acceptance. 

(Moores, 2012) 

“The information is 

clear” 

Table 1: Antecedent factors described. 

3.1.3 Q2 Structure and Information 

During the writing of this thesis, an additional questionnaire was created, dubbed Q2. Q2 is 

also built using the SurveyMonkey™ platform and pertains to the exact same structure as Q1. 

Additionally, Q2 contain questions identical to those of Q1 (Appendix B). The only 

significant difference between Q1 and Q2 is that Q2 was issued 15 months after Q1. This 

difference in time is what allows for a comparison between the two questionnaires from a 

continuance perspective. It also makes it possible to apply the theoretical research model 

conceptualized for this study. 

Note that antecedent factors (Table 1) are no longer antecedents in this study, but rather 

current factors. 
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Additionally, previously significant factors such as attitude (ATT), expectations (EXP) 

and disconfirmation (DIS) are no longer relevant in the sense that they once were. However, 

by building on these factors, it is possible to adapt them into constructs which can then be 

integrated into the research model. 

3.1.4 Adapting Questionnaire Items into Model Constructs 

Each of the questionnaire item domains, i.e., user participation (UP), system satisfaction 

(SAT), management support (MS) etc., all consisted of numerous questions. For example, the 

domain, UP, consisted of three separate questions, or ‘items’ (UP1, UP2, UP3) and MS 

consisted of 5 questions (MS1, MS2...MS5). To reduce complexity of the research model 

(Figure 9), some of these domains were grouped to produce the model constructs. Groupings 

were based on a semantic interpretation of the questionnaire item domain question 

formulation and the data correlation between the items themselves. 

 

These groupings were: 

 

● System quality (SQ), consisting of the domains information presentation (IP) and trust 

(TRU). This grouping is motivated by user perceptions indicating whether the 

presentation of information is clear, which translates into an overall perceived system 

quality. Additionally, if a user perceives that he or she can trust in the outcomes that 

follows by using the system, this arguably also translates directly into system quality.  

 

● Social factors (SF), consisting of the items management support (MS), 

communication (COM) and user participation (UP). MS, COM and UP all adhere to a 

certain level of social interaction. E.g., MS translates into whether a user has received 

sufficient support from the organization. COM, is concerned with how information 

about the system was perceived and received. As well as UP, which pertains to 

whether users were given the option of participating or oversee aspects of the 

implementation.  

 

Additionally, perceived system usefulness (PSU) consisted of the questionnaire items 

pertaining to the domain disconfirmation (DIS) and the confirmation of expectations (CE) of 

items of pertaining to the domain attitude (ATT). Concerning the constructs; the intention to 

systematically integrate (INT), resistance to change (RTC) and satisfaction (SAT), these 

pertained to the item domains bearing the same name, i.e., SAT to SAT. I.e., these model 

constructs only adhere to one questionnaire item domain, respectively. The groupings, as well 

as all the questionnaire item questions, can be found in Appendix A.  



 

24 

 

3.2 Data Analysis 

This study utilized a two-stage analysis approach for analyzing data. First, a comparative 

analysis was conducted to investigate whether any significant changes has developed over 

time. This was achieved utilizing the Mann-Whitney U (MWU) test. Secondly, an explorative 

analysis was conducted using a partial least squares structural equation modeling (PLS-SEM) 

technique. PLS-SEM makes it possible to validate the research model, or rather the 

influences and relationships between constructs.  

3.2.1 Mann-Whitney U 

McKnight & Najab (2010) state that the MWU test is a nonparametric test, meaning it does 

not depend on the population fitting to any set parameters. Nonparametric tests differ from 

parametric tests as the model structure is not specified prior to, but is rather determined by, 

the data (Nachar, 2008). Thus, MWU is used to compare differences between two, 

independent groups (which is represented by the data sets for Q1 and Q2, respectively). 

Independent groups refer to scenarios where the distribution is not normally distributed, 

which is why it is often a good option when the data of the study is ordinal or continuous 

(McKnight & Najab, 2010). Additionally, it has a great advantage in cases where samples are 

small or when the measured variables are of an ordinal type (Nachar, 2008). For this reason, 

it is, or at least was, one of the most commonly used tests in behavioral sciences (Kasuya, 

2001). MWU focuses on the similarities between the two groups to calculate a similarity 

value (McKnight & Najab, 2010). In this study, this refers to model constructs such as system 

satisfaction and its measured values compared between the Q1- and Q2 data. Following this, 

the following hypotheses were formulated: 

 

H1. There is no significant difference in system quality (SQ) between Q1 and Q2. 

 

H2. There is no significant difference in social factors (SF) between Q1 and Q2. 

 

H3. There is no significant difference in perceived system usefulness (PSU) between Q1 and 

Q2. 

 

H4. There is no significant difference in confirmation of expectation (CE) between Q1 and 

Q2. 

 

H5. There is no significant difference in satisfaction with IS usage (SAT) between Q1 and 

Q2. 

 

H6. There is no significant difference in the intention to systematically integrate (INT) 

between Q1 and Q2. 

 

H7. There is no significant difference in resistance to change (RTC) between Q1 and Q2. 
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3.2.2 Partial Least Squares - Path Modeling 

Hair, Hult, Ringle & Sarstedt (2013, p. xi) state that structural equation modeling (SEM) is an 

immensely useful technique for statistical analyses that have emerged in recent decades. It is 

a class of multivariate techniques that combine aspects of factor analysis and regression. This 

in turn allows researchers to examine relationships among both measured and latent variables 

concurrently. As understanding perceptions, attitudes or intentions and their respective 

influence as determinants has become an important phenomenon, it is not surprising that 

SEM has become one of the most prominent methods for statistical analyses today (Hair et 

al., 2013, p. xii). Hair et al. (2013) state that one SEM approach is the partial least squares 

SEM (PLS-SEM). PLS-SEM acts as an alternative to techniques such as the more traditional 

covariance-based SEM (CB-SEM). They continue by stating that PLS-SEM is often applied 

in exploratory research and that it offers several advantages to CB-SEM in various contexts, 

such as when sample sizes are small. One way of performing such an analysis is by using 

path models (PM). Path models represent diagrams that are used to visually display 

hypotheses and variable relationships, making it very applicable for the research model used 

in this study (Hair et al., 2013, p. 4). Hence, in this study, PLS-PM is used to test 

hypothesized influences between model constructs.  

 

Petter, DeLone & McLean (2008) and Petter & DeLone (2009) postulate that the relationship 

between information quality, system quality, service quality and IS users’ satisfaction was 

positively significant by conducting a systematic review on the information system success 

model (ISSM). Thus, the following hypotheses were formulated: 

 

H8. System quality (SQ) has an influence on perceived system usefulness (PSU). 

 

Additionally, Hadji & Degoulet (2016) state that enhancing system quality, either by 

improving usability or adding functionality, that is well integrated into the user's workflow 

strengthens the confirmation of expectations. 

 

H9. System quality (SQ) has an influence on the confirmation of expectation (CE). 

 

Consisting of organizational communication (COM), user participation (UP) and 

management support (MS), social factors (SF), or rather the social elements it represents, are 

critical to successful implementations (Amoako-Gyampah & Salam, 2004). For example, 

MS, representing the extent to which users have been sufficiently instructed and encouraged 

by management to use the system concurrently, would arguably have a significant impact on 

eventual system use, system satisfaction, and any eventual expectations (Hartwick & Barki, 

1994). Thus, the following hypotheses were formulated: 

 

H10. Social factors (SF) has an influence on perceived system usefulness (PSU). 

 

H11. Social factors (SF) has an influence on the confirmation of expectation (CE). 
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Perceived system usefulness (PSU) represents the extent to which users believe that a system 

will improve their job performance. Hadji & Degoulet (2016) hypothesizes that a user’s 

appreciation, in a post adoption setting, will be determined by IS experience usage and will 

have a positive impact on both satisfaction and continuance intention. Confirmation of 

expectations (CE), in conjunction to PSU and system quality (SQ) was also confirmed to 

explain 92% of the system satisfaction variance. Based on this, the following was 

hypothesized: 

 

H12. Confirmation of expectation (CE) has an influence on satisfaction with system usage 

(SAT). 

 

H13. Perceived system usefulness (PSU) has an influence on satisfaction with system usage 

(SAT). 

 

H14. Perceived system usefulness (PSU) is influenced by the confirmation of expectation 

(CE). 

 

Confirmation of expectations has been formulated drawing from the expectation-

disconfirmation theory where expectations represent a set of pre-exposure beliefs about the 

product and disconfirmation representing the discrepancy between expectations and 

experiences (Bhattacherjee, 2001). In terms of information systems, this means that once a 

system exceeds initial expectations, the confirmation is positive and vice versa. A positive 

confirmation would lead to an increase in system use whereas disconfirmation rather leads to 

a decrease, or in the case where use is mandated, dissatisfied use. (Brown et al. 2002) 

Additionally, as mandated use may incur some level of dissent among users toward the 

system, this could potentially result in a resistance to change. A resistance which, in turn, 

could arguably result in a reduced intention to systematically integrate. Thus, the following 

hypothesis was formulated: 

 

H15. The intention to systematically integrate (INT) is influenced by a resistance to change 

(RTC). 

 

Additionally, as stated in Hadji & Degoulet (2016), measuring the difference in appreciation 

of an IS between two periods is a time-dependent process. This, because in a pre-adoption 

phase, these confirmations are expressed prior to using the system. However, for a post-

adoption phase, as is the case in this study, it rather summarizes the users’ appreciation of the 

system in the current situation. Appreciation should arguably influence an intention toward 

system use, be it continuous or a forced systematic integration. Thus, building on this, the 

following hypothesis was formulated: 

 

H16. The intention to systematically integrate (INT) is influenced by satisfaction with system 

usage (SAT). 
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3.2.3 Research Model 

Following the formulated hypotheses, the research model (seen in Figure 9) was adapted to 

fit hypotheses H8-H16. Its purpose is to highlight the potential influences between constructs 

indicated by the model construct correlations. Figure 9 also indicates which hypothesis 

correlate to which construct relationship.  

 

Figure 9: Research hypothesis based of the adapted UMISC model. 

3.2.4 Transformation of Data and Computation of Constructs 

Both Q1 and Q2, having the exact same structure and questions, all consisted of items 

measured on a Likert scale ranging from 1-7, where low values indicated a ‘negative 

response’ and high values indicated a ‘positive response’. See Appendix A for questionnaire 

question formulations and overall construct structure. Hence, the data used in this study can 

be considered ordinal. I.e., the data is categorical and the distance between data points is 

unknown (Stevens, 1946). One exception being the questionnaire item domain, user 

participation (UP), which instead was measured using three ‘yes or no’ questions, meaning its 

data is nominal. I.e., discrete (or finite values) data that is categorized, in this case by ‘yes’ or 

‘no’ (Stevens, 1946).  

As model constructs were created from domains of questionnaire items (3.2.1), the data of 

these groupings had to, by necessity, be transformed. For example, the construct social 

factors (SF) consists of the item domains management support (MS), communication (COM) 

and user participation (UP). MS and COM are both ordinal variables (measured on a Likert 

scale with a range of 1-7) whereas UP is nominal. Since it is difficult, to my knowledge, to 

transform nominal values (0, 1 in this case) to fit a scale of 1-7, a decision was made to 

instead transform all the ordinal items to fit a variance between 0 and 1. 

To do so, the following equation was used: 

 

Y = ((2-1) ✖ (X-1)) ÷ (7-1) 

Equation 1: Equation used for transforming ordinal data into a variance between 0 and 1. 
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Where Y represents the result of the transformation and X represents the value to be 

transformed. For example, if X were to equal 6, Y would be almost equal to 0.83 and so forth. 

Alas, one consequence of this transformation process is that user participation (UP) will hold 

more weight on the social factors (SF) construct as it only includes binary numbers (0 and 1), 

rather than a range of the variance between 0 and 1, which is the case for all other domains. 

However, it was a compromise made which allows for an inclusion of UP in the model. 

Regardless, the computation of constructs following this was performed by calculating 

the arithmetic mean of each questionnaire item (UP1, UP2 etc.) along with other eventual 

item domains which were to be part of the construct. Then, by applying weighted arithmetic 

mean to combine the items, the model construct was created. Weighted arithmetic mean is 

necessary as the domains do not necessarily have the same number of items. This approach of 

construct creation is based on the two-stage approach described by Amaro & Duarte (2016). 

IBM® SPSS® Statistics Version 22 was the software utilized in transforming and creating 

these constructs. 

3.2.5 Statistical Analysis 

SmartPLS© 3.2.61 and XLSTAT© version 19.02 were used to analyze the data in this study. 

In SmartPLS, the reliability measurement, Cronbach’s alpha, was utilized to test construct 

validity for the research model. Tavakol & Dennick (2011) state that Cronbach’s α provide a 

measure for the internal consistency of a test or scale and is expressed as a number between 0 

and 1. I.e., if the items in the test has a strong correlation to one another, the value of α is 

increased and vice versa. Internal consistency describes the extent to which all items that are 

measured, measure the same concept or construct (Tavakol & Dennick, 2011). Thus, this 

means that Cronbach’s α concern the inter-relatedness of the items in a test which, by 

extension, allows for a measure of validity. Construct validity for this study was considered 

acceptable at .75 ≺ α ≺ 1.  

Alternatively, if α ≺ .75, the inter-item correlation can be considered for construct 

validity before potentially eliminating an item from the domain from a lack of statistical 

reliability. Piedmont (2014) states that inter-item correlations examine the extent to which 

scores on one item relate to scores on all other items in a scale, measured in the variance 

between 0 and 1. A scale, in this case, referring to the item domains which make up a model 

construct. Inter-item correlation values provide an assessment of item redundancy, i.e., the 

extent to which items on the scale are assessing the same content. Additionally, Piedmont 

(2014) suggests that, ideally, the average inter-item correlation for a set should be in a range 

of .2 to .4. If values are lower than .2, the items in question may in fact not be representative 

of the same content domain. On the other hand, if values are above .4 this may suggest that 

items only capture a small part of the construct, meaning there is some redundancy (or 

overlap) between items. Thus, inter-item correlations can be said to address issues pertaining 

to a scale’s fidelity of measurement, e.g., its internal consistency, which is what Cronbach’s 

alpha measure (Piedmont, 2014). Table 2 shows the α values, and the α values based on 

standardized items, for constructs based on data from Q1 and Q2, combined. E.g., system 

                                                
1 Ringle, Christian M., Wende, Sven, & Becker, Jan-Michael. (2015). SmartPLS 3. Bönningstedt: SmartPLS. 

Retrieved from http://www.smartpls.com 
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quality (SQ) pertains to data from both Q1 and Q2 which have been combined to make for a 

single construct. As constructs of the models all have an equal variance, i.e., the items have 

been standardized, the standardized α values are the most applicable measurements (Gliem & 

Gliem, 2003). The social factors (SF) construct being an exception since the values of user 

participation (UP) are binary. Regardless, the raw α was also included as reference. α values 

worthy of consideration are highlighted in bold.  

 

Construct name Cronbach’s α Cronbach’s α based on standardized items 

System Quality (SQ) .752 .782 

Social Factors (SF) .839 .897 

Perceived System Usefulness (PSU) .909 .914 

Confirmation of Expectations (CE) .927 .927 

System Satisfaction (SAT) .914 .919 

Intention to Systematically Integrate 

(INT) 

.758 .763 

Resistance to Change (RTC) .889 .889 

Table 2: Cronbach’s α applied to the research model constructs. 

The reliability analysis revealed two potentially problematic constructs; The intention to 

systematically integrate (INT) and system quality (SQ). INT, as the indicated α value is 

barely above the acceptance criteria of .75, and SQ, as one item in the questionnaire domain 

display a low inter-item correlation value in contrast to other items pertaining to the SQ 

construct. Table 3 shows the inter-item correlation matrix for the INT construct. From this 

matrix, all values are clearly significantly ≻ .2, which suggests that even though the α value 

is barely above the acceptance criteria, the construct can in fact be considered statistically 

reliable. However, as some values are well above .4, it is pertinent to note that there may be 

some redundancy in the item domain. 

 

Item INT1 INT2 INT3 INT4 

INT1 1 .517 .266 .536 

INT2 .517 1 .575 .368 

INT3 .266 .575 1 .411 

INT4 .536 .368 .411 1 

Table 3: Inter-item correlation values for the INT construct. 

System quality (SQ), while still within the acceptable levels having a standardized α value of 

.786, contained a problematic item which significantly lowered the internal consistency. This 
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item was TRU2 (pertaining to the trust item domain) which, as indicated in Table 4, has a 

correlation value range of .006 to .318.  

 

Item IP1 IP2 IP3 TRU1 TRU2 

IP1 1 .786 .656 .265 .006 

IP2 .786 1 .832 .446 .177 

IP3 .656 .832 1 .477 .208 

TRU1 .265 .446 .477 1 .318 

TRU2 .006 .177 .208 .318 1 

Table 4: Inter-item correlation matrix for the items of the SQ construct. 

While this item was kept regardless it is important to note that TRU2 do have a significantly 

low inter-item correlation with other items in the SQ construct, especially with the 

information presentation (IP) item domain. Regardless, the motivation behind this inclusion 

is due to the α value being above .75 for the construct, but also as the item in question may 

still have an influence on other items in the model. I.e., another construct, such as system 

satisfaction, may be influenced by TRU2.  
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4 Findings 

In this chapter, the results from the two-stage data analysis are presented. Initially, respondent 

characteristics, and the structure of the data sets used for analysis, are briefly explained. 

Following this, the comparative analysis (pertaining to hypotheses H1-H7) and the explorative 

analysis (pertaining to hypotheses H8-H16), are then described and its results are presented in 

Tables 6 and 7, respectively. Finally, a summary of the analysis findings is described and 

presented, connecting them to the 16 hypotheses, as seen in Table 8.  

4.1 Characteristics of Respondents 

Answers of 77 users were combined for this analysis. The dataset used was built from 64 

completed questionnaires from the Q1 data set, the three-month post-adoption survey, 

(response rate of 55 %) and 55 completed questionnaires from the Q2 data set, the 18-month 

post-adoption survey (response rate of 47 %). Among these two populations, 42 respondents 

answered both surveys meaning that the remaining 35 answered either one of Q1 or Q2, 

respectively. Note that, regardless of whether a respondent answered both Q1 and Q2 or 

either one, the analysis was performed on the dataset pertaining to data from all 77 

respondents. Hence, these groups are to be considered independent. The population consisted 

of 38 nurses, 36 assistant nurses and 3 ‘other’. Other referring to an administrative or 

managerial role. Overall, the mean age is 50 and 85.7 % are female. Table 5 shows the 

demographic information for the total population and for each respective work group.  

 

Sample Size NUR 

38 

ASS. NUR 

36 

Other 

3 

Total 

77 

Female Sex (%) 76.32 94.23 100 85.7 

Mean Age (Year) 48 51 56 50 

Table 5: Demographics of the population. 

4.2 Comparative Analysis on Q1 and Q2 

A Mann-Whitney U (MWU) test works by testing the null hypothesis with the underlying 

assumption that the two groups (the Q1 and Q2 data sets in this study) come from the same 

group. I.e., it assumes that the two independent groups are homogenous and have the same 

distribution. The two variables (or constructs) being compared to one another are then 

considered equal, meaning that the hypothesis become “A = B”, with the purpose of rejecting 

this. (Nachar, 2008).  

When reporting results of a MWU test, there are a couple of things that holds significant 

value. For one, a measure of the central tendencies of the two groups that the test is applied to 

(data from Q1 and Q2 respectively). This is reported as a mean or median value, median 

being preferred as the MWU test itself is ordinal (Nachar, 2008). Thus, the variables 

compared in this test were constructed from their median average values and then combined 
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into constructs. However, the value reflected in Table 6 is the statistical average mean of the 

construct which were constructed from median values of the respective questionnaire items. 

Following this, the U value provided by the test follows the assumption that its 

distribution approximates a normal distribution. This means that the calculated U-value can 

be compared against the normal distribution to calculate the confidence level. Hence, it can 

be said to represent the number of times observations in one sample precede observations in 

the other sample, in ranking. (Nachar, 2008) The expected U-value is an estimation for the 

entire sample, hence it will be the same for all hypotheses. For this sample, the expected U-

value is 1760. It is to this value that the U value is compared wherein the goal is to be as far 

from it as possible, indicating that the two variables being compared are in fact not equal. 

Johnson (2013) states that the p-value (or probability value) is the probability for a given 

statistical model which, if the null hypothesis is accepted, would be the same as or higher 

than the actual observed results. It is a quantification of the statistical significance set for the 

study. This significance level, α, refers to the probability of the study rejecting the null 

hypothesis. A result is said to be statistically significant when p ≺ a = .05. I.e., this value 

should be as low as possible and must be lower than .05 to indicate statistical significance. 

Null hypotheses for this test state that one construct, based on data from the Q1 data set, is 

equal to the same construct based on the Q2 data set. 

Not included in Table 6 is the sample sizes for each group. I.e., the number of valid data 

points for each construct. These number 64 for each Q1 construct and 55 for each Q2 

construct. Which construct confer to which questionnaire data is indicated by the construct 

name followed by 1 for Q1 constructs and 2 for Q2 constructs.  

 

Hypotheses tested 

with MWU 

Statistical mean of the 

Q1 based construct 

Statistical mean of the 

Q2 based construct 

U-value p-value 

SQ1 = SQ2 .654 .750 1163 .001 

SF1 = SF2 .747 .788 1436.5 .071 

PSU1 = PSU2 .505 .613 1109 .000 

CE1 = CE2 .777 .908 1017 ≺ .0001 

SAT1 = SAT2 .686 .810 1094 ≺ .0001 

RTC1 = RTC2 .576 .550 1904 .431 

INT1 = INT2 .607 .628 1637 .506 

Table 6: Mann-Whitney U test results. 

Note that a p-value greater than ≺ .0001 suggests the risk of rejecting the hypothesis 

measured in percent. I.e., a p-value of ≺ .0001 suggests a risk lower than .01 % whereas a p-

value of .506 suggest a risk of 50.6 %. Hence, any p-value greater than the set significance 

level (5 %) indicate that we cannot reject the hypothesis that the two constructs are in fact 

equal between the two data sets. 



 

33 

 

4.3 Evaluation of the research model 

Hair et al. (2013, p. 12) state that, in partial least squares path modelling (PLS-PM), arrows 

indicating relationships between constructs are always single-headed. I.e., the relationships 

are unidirectional. A PLS-PM consist of two elements; the structural model (representing the 

constructs and the paths between constructs) and the measurement models (representing the 

relationships between the constructs and its indicators) (Hair et al., 2013, p. 12). E.g., the 

inner (or structural) model for the research model would represent the relationship between 

system quality (SQ) and confirmation of expectations (CE) whereas the outer (or 

measurement) models would represent the questionnaire items which indicate the construct, 

e.g., ATT1-ATT4 for CE. 

Hair et al. (2013, p.44) continues by stating that a PLS-PM analysis is evaluated by 

initially examining the validity and reliability of the data (which was performed in 3.2.5). 

Additionally, to investigate model validity and reliability, another aspect must be considered. 

This aspect is the goodness-of-fit index. Goodness-of-fit is an important criterion often 

employed in evaluating structural equation modelling (SEM) (Schermelleh-Engel, 

Moosbrugger & Müller, 2003). Schermelleh-Engel et al. (2003) state that, in SEM, goodness-

of-fit are a means of determining the degree to which the SEM fits with the sample data. 

There are no established guidelines for what minimal conditions may constitute a ‘goodness-

of-fit’, but in general one may assure that the iterative estimation procedure converge, that all 

parameter estimates are within an acceptable range and that standard errors of parameter 

estimates have a reasonable size. However, as stated in Hair et al. (2013, p.78), PLS-PM 

lacks global goodness-of-fit measures compared to covariance based structural equation 

modelling (CB-SEM). I.e., the same measures commonly employed in CB-SEM cannot be 

utilized for PLS-PM. This is due to CB-SEM focusing on the discrepancy between the 

empirical and theoretical covariance matrix whereas PLS-PM focuses on the discrepancy 

between observed or approximated values of the dependent variables and the values predicted 

by the model itself (Hair et al., 2013, p. 78). Thus, nonparametric evaluation criteria based on 

bootstrapping and blindfolding are utilized instead. E.g., p-values in this analysis are derived 

from bootstrapping. 

In short, reflective measurements imply a model setup in which the arrow direction is 

from the construct to the indicators. I.e., this indicates that the construct causes the 

measurement of the indicator variables. Formative measurements on the other hand has the 

arrow directions in the opposite direction, indicating that the indicators cause the 

measurement of the construct (Hair et al., 2013, pp. 43-45). Thus, reflective indicators can be 

viewed as a representative sample of all the possible items in the conceptual domain of the 

construct. This means that indicators for a construct should be highly correlated with each 

other, effectively making it so that if there is a change in one indicator, it affects all the 

indicators. For formative measurements, the opposite would instead be true, meaning items 

are not interchangeable and therefore does not impact one another greatly (Hair et al., 2013, 

p. 43). 

In this study, reflective measurements are applied for all the constructs of the model as 

items for the respective constructs generally have a high collinearity. Additionally, questions 

in the questionnaire are arguably formulated in a reflective, rather than formative, manner. 
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E.g., “I am _ with my MetaVision usage.” for measuring satisfaction. A more formative 

phrasing would have been “MetaVision usage is _”.  

Regardless, all partial regression models are estimated using the PLS-SEM algorithm’s 

iterative procedures. These include two separate stages. First, construct scores are estimated. 

Following this, final estimates of outer weights and loadings are calculated in conjunction to 

path coefficients and the resulting R2 values of the endogenous variables. (Hair et al., 2013, p. 

77) There are two kinds of latent variables in a PLS-PM analysis; endogenous and 

exogenous. Endogenous variables are variables with at least one incoming relationship in the 

model whereas exogenous variables are the variables that only explains other latent variables. 

I.e., they only have outgoing relationships. For example, in Figure 10, system quality (SQ) is 

exogenous whereas perceived system usefulness (PSU) is endogenous. 

Path coefficients are displayed as a value between -1 to +1 where a value closer to +1 

indicate a strong positive relationship (Hair et al., 2013, p. 80). Low values close to 0 

generally indicates influences that are not statistically significant. I.e., these values are 

expected to be as large as possible to indicate a strong influence between constructs. 

R2 values are instead expressed as a spectrum between 0 and +1 and indicate the amount, 

in percent, an endogenous construct’s variance is explained by its exogenous variables. E.g., 

an R2 value of 0.7 would imply that the construct’s variance is explained to 70 %. Thus, the 

goal is to maximize the R2 values of the endogenous variables, hence improving their 

prediction value. (Hair et al., 2013, p. 82) 

R2, path coefficients and p-values are the values shown in Table 7 for each respective 

construct relationship of the model. The significance level set for this analysis was p ≺ a = 

.05 (5 %). 

 

Path (from → to) R2 of target construct Path Coefficient p-value 

SQ → PSU .322 .294 .080 

SQ → CE .414 .441 .000 

SF → PSU .322 -.212 .294 

SF → CE .414 .262 .028 

CE → PSU .322 .463 .002 

CE → SAT .663 .641 .000 

PSU → SAT .663 .267 .000 

SAT → INT .100 .286 .066 

RTC → INT .100 .191 .508 

Table 7: PLS-PM values of model construct relationships. 

It is difficult to evaluate these values from Table 7 alone. Thus, Figure 10 can be considered a 

complementary figure to the table. Note that R2 values are not applicable for system quality 

(SQ), social factors (SF) and the resistance to change (RTC) as these constructs are not 
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influenced by another construct. R2 values are shown as the number below the construct 

name. Path coefficient values are presented in conjunction to each respective construct 

relationship whereas the p-values are shown within parenthesis next to the path coefficient. 

 

Figure 10: PLS-PM output. 

4.4 Summary of Findings 

In this study, 16 hypotheses were formulated. Of these, H1-H7 pertain to the results of the 

Mann-Whitney U (MWU) test and the remaining hypotheses, H8-H16, instead pertain to the 

results of the partial least squares path modelling (PLS-PM) analysis. 

4.4.1 Mann-Whitney U Summary 

Utilizing the MWU test allows for a comparison in construct values between the Q1 and Q2 

data sets. This test yielded the results seen in Table 6, which provide clear indications of 

whether a significant difference could be seen in how recipients perceive the system 15 

months after (Q2) the previous point of measurement (Q1). These indications clearly show 

that each respective model construct pertaining to H1-H7 has, in general, indeed improved 

over time and, more importantly, that there is a statistically significant difference compared 

to the Q1 data set.  

Alas, H2 (“There is no significant difference in social factors (SF) between Q1 and Q2”), 

H6 (“There is no significant difference in the resistance to change (RTC) between Q1 and 

Q2”) and H7 (“There is no significant difference in the intention to systematically integrate 

(INT) between Q1 and Q2”) are exceptions to the rule, meaning that they cannot be rejected 

as, while they have improved, they are in fact statistically equal. This is indicated by the risk 

of rejecting the three hypotheses being 7.11 %, 43.1 % and 50.6 %, respectively, which is 

significantly greater than the acceptance level of 5 %.   
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4.4.2 PLS-PM Summary 

Overall, the partial least squares path modelling (PLS-PM) analysis can be described 

functioning as model validation for the research model by either proving or disproving 

construct relationship influences and any potential correlations between them in accordance 

to hypotheses H8-H16. From Table 7, quite a few hypotheses cannot be rejected, i.e., there is 

in fact no statistically significant correlation between certain constructs. These hypotheses 

are: H8 (“System quality (SQ) has an influence on perceived system usefulness (PSU)”), H10 

(“Social factors (SF) has an influence on perceived system usefulness (PSU)”), H15 

(“Resistance to change (RTC) has an influence on the intention to systematically integrate 

(INT)”) and H16 (“System satisfaction (SAT) has an influence on the intention to 

systematically integrate (INT)”). The fact that these cannot be rejected implies that the 

exogenous variables in fact has no significant impact on the endogenous variable. 

4.4.3 Summary of Analysis Results 

Table 8 provides a summary of which hypotheses were rejected and those who could not be 

rejected. Note that a result indicating a null hypothesis being rejected is considered positive 

and vice versa, as a rejection indicate a change over time or an influence between constructs. 

E.g., consider the H1 formulation: “There is no significant difference in system quality (SQ) 

between Q1 and Q2”. Following this, the aim is to disprove the statement, indicating that 

there is in fact a significant difference between the two. 

 

Result H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14 H15 H16 

Rejected X  X X X    X  X X X X   

Accepted  X    X X X  X     X X 

Table 8: Summary of null hypotheses evaluations. 

4.5 Complementary Analysis on the Combined Population 

In addition to the primary two-stage analysis, a complementary analysis was conducted on 

the combined population. A combined population referring to the 42 respondents who 

responded to both the Q1 and Q2 questionnaires. Such an analysis allows for a more 

traditional continuance perspective, in the sense that it applies to the very same respondents 

over a set period. The significance level, α, was set to 0.05 (5 %) for both the Mann-Whitney 

U (MWU) and PLS-PM analyses, just as in the primary analysis.  

In general, the results are worse in the complementary analysis. E.g., only confirmation of 

expectations (CE) indicate a significant change in the MWU analysis and only the influences 

between social factors (SF) and CE, as well as those between CE and satisfaction with system 

usage (SAT) prove to be statistically significant. The complete results of these analyses can 

be seen in Appendix A (Tables 1 & 2, Fig. 1).  
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5 Discussion and Conclusions 

This chapter pertains to a discussion of the findings and any eventual conclusions that can be 

drawn from these. First, the population, and correlating demographics, are discussed with 

regards to what implications these may have on the analysis results. Then, the findings from 

the Mann-Whitney U (MWU)- and partial least squares path modelling (PLS-PM) analyses 

are discussed, respectively. Finally, conclusions drawn from these discussions are presented 

in correlation to this thesis’s research questions. This chapter concludes with the study’s 

implications on research and its limitations, which are motivated and described. 

5.1 Demographics 

Initially, it is important to note that questionnaires used in this study were internally 

distributed by the intensive care unit (ICU) management. The management itself provided 

assurances that low response rates would not be an issue given that the hospital’s teamwork 

environment ensures them to, in an easy way, promote responses and provide reminders. 

While a response rate of 55 % (Q1) and 47 % (Q2), respectively, is not to be considered bad 

by any means, one could question whether these rates may have improved utilizing another 

format such as print-outs. E.g., Hohwü et al. (2013) shows in their study that a paper format 

survey had a response rate of 56 % compared to the web response rate of 53 % given a 

random sample of 3148 respondents. Whether a minor increase in response rate, because of a 

different format, would have had any effect on the results found in this study is, however, 

most likely not the case. 

One aspect that could arguably have had a potentially significant impact on the results is 

the lack of respondents who belong to the work-group ‘medical doctors’. The ICU consist of 

a total of four work-groups; Medical doctors, nurses, assistant nurses and ‘others’, referring 

to administrative or managerial roles. As seen in Table 5 (section 4.1), the data set only 

pertains to three of these groups, meaning no physicians ever responded to either 

questionnaire. Given that this group would also interact with the system and, arguably, in a 

different manner than other groups, their input could potentially have a significant impact on 

constructs such as system satisfaction and the intention to systematically integrate. 

Another aspect to bear in mind is that personnel may have come and gone between the 

time of Q1 and Q2. This could have a fatal impact on the data for several reasons. For one, 

there may have been several system updates which would arguably have an impact on 

perceived system usefulness and overall system quality. Which, by extension, would also 

impact a user’s perceived system satisfaction. Additionally, user training of the system, and 

thereby organizational communication related to the system as well, would arguably have 

improved during the past 15 months, thus impacting user perceptions of the system. User 

participation (UP) would simply not be a possibility for any new users as they were not 

present during early system adoption, potentially harming the overall results rendered from 

the UP-item domain of the Q2 questionnaire.  

Secondly, a user’s intention to systematically integrate could have improved significantly 

between Q1 and Q2, but this would potentially be canceled out (or vice versa) by a new user 

whom would then lack an IS continuance perspective in relation to MetaVision. The same 
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thing can be argued concerning a resistance to change. Thus, a complementary two-stage 

analysis was conducted with the purpose of investigating this conjecture, seen in section 4.5 

and Appendix A (Tables 1 & 2, Figure 1). To briefly summarize the results, the values of this 

analysis indicate the same problematic constructs (and influences) as were identified in the 

primary analysis. However, they are significantly worse in general. Whether these ‘worsened’ 

results are due to the notably smaller sample size of 42 (compared to 64) or simply because 

no significant changes, in general, has occurred during the period between Q1 and Q2 is 

difficult to ascertain.  

While it is possible to generally achieve high levels of statistical power with small 

samples, sample size still has a significantly increased precision for larger samples in the 

partial least squares path modelling (PLS-PM) analysis (Hair et al., 2013, p. 16). Regardless, 

compared to the primary analysis results, the results of the complementary analysis 

(conducted on a population of those users who answered both Q1 and Q2) are indisputably, 

significantly worse. Whatever the case may be, an important aspect to acknowledge is that no 

significant change in the intention to systematically integrate (INT) has occurred while 

system satisfaction has in fact improved over time. 

Age may also play an important role on system perceptions, especially given that the age 

range of the respondents in this study ranges between 23 and 66 years. As described in Hill, 

Beynon-Davies & Williams (2008), there are aspects such as technophobia (discomfort 

experienced in the use of technology) and a resistance to technological change which is more 

prevalent in older generations. Often because of not having grown up with computers, at least 

not to the same extent as younger generations. However, this ‘digital divide’ is far too broad a 

subject to broach as a side note and thus, for the purposes of this study, it is sufficient to 

simply state that age may have an impact on, e.g., the intention to systematically integrate 

MetaVision into a user’s daily routines. 

Gender as a factor could have been interesting to investigate, however as 85.7 % of the 

total population is female, it is difficult to achieve any statistical significance based on a 

comparison between the two groups. E.g., in Q1, 55 respondents are female and the 

remaining 9 are male.  

A quick look at the descriptive data interestingly shows that average mean values for item 

domains do not significantly appear different between the two groups. One example being the 

item domain management support (MS) wherein the mean value for the female population is 

.808 and, for the male population, .829 (Appendix A, Table 3). However, for the Q2 data set, 

some item domains do indeed show a significant gap between the male and female 

populations. E.g., the item domain information presentation (IP) wherein the female 

population had a mean value of .756 and the male population instead had a value of .667 

(Appendix A, Table 3). Whether this apparent difference between the two data sets is due to a 

smaller sample, a change in user perceptions, new personnel, or something else entirely is 

difficult to tell. Regardless of what the descriptive statistics may tell us, one could argue that 

a sample of 9 is not representative in comparison to one of 55 (or 8 and 44, respectively, for 

the Q2 data set).   
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5.2 Data Analysis Results 

Following the summary of findings in 4.4, this section discusses the results of the two-stage 

analysis. Additionally, what this resulting data may suggest is discussed, regardless of 

whether the research hypotheses could be rejected or not. First, the findings of each analysis 

are discussed separately. This allows for conclusions to be drawn in 5.3 by combining the 

two discussions.  

5.2.1 Mann-Whitney U 

As seen in Table 6, and again in Table 8, the results from the Mann-Whitney U analysis 

rejected all but three hypotheses stating that no significant difference had taken place 

between Q1 and Q2. These hypotheses which could not be rejected concerned the model 

constructs social factors (SF), resistance to change (RTC) and the intention to systematically 

integrate (INT). However, there are some interesting aspects to these that are worth 

discussing regardless of their non-rejection.  

For one, even though the mean values of RTC have not changed drastically, values based 

on Q2 are lower than they were in Q1. This implies that the users’ resistance toward the 

system has indeed declined over time which, potentially, implies that RTC values are likely 

to decline further given more time. Whether this is due to users eventually, and unwillingly, 

accepting the system’s presence or because of an increase in system quality and satisfaction is 

difficult to determine solely based on the two-stage analysis of this study. For example, the 

values have declined over time while system satisfaction (SAT) and system quality (SQ) has 

positively increased. However, as the results indicate that the change in SQ and SAT is 

significant, one could argue that this should also be the case for RTC. At least if there is a 

case to be made for a strong correlation between a decrease in RTC while SQ and SAT 

increase.  

Secondly, the fact that the intention to systematically integrate (INT) has not significantly 

increased is worrisome. It implies that users are no more willing to integrate the system into 

their daily routines than they were 15 months ago. It becomes further worrisome due to the 

excessive probability value of .506, indicating that any change that has occurred is severely 

insignificant. Additionally, while disambiguation in question formulations for the INT 

questionnaire item domain may act as a factor for this insignificance, it is rather unlikely as 

the items display significant inter-item correlation values in addition to the Cronbach’s α 

value being above the acceptance criteria of .75. Disambiguation in questionnaire 

formulations are further discussed in the study limitations section. 

Finally, factoring in that social factors (SF) is not significantly different can generally 

imply two things. For one, aspects such as organizational communication (pertaining to 

MetaVision), system training or overall managerial support may simply not have improved 

over the past 15 months. This would then also possibly relate to the lack of significant 

difference in INT during the period. However, this is somewhat unlikely as user satisfaction 

has improved significantly, something that would arguably be strongly affected by a lack of 

communication and system training.  

It could also imply that any eventual system training or overall discussions relating to the 

system (be it formal or informal) simply has not been necessary over time, to a certain 
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degree. For example, there may not have been a lot of new additions to the intensive care 

unit’s personnel and hence, communication with regards to MetaVision has simply steadily 

declined, for any number of reasons, as any communicational subject eventually does. 

Support and formal communication would also arguably have been more prevalent three 

months after system adoption as it was new and a significant change to the workplace 

environment at that point, compared to 15 months later. 

5.2.2 PLS-PM 

Out of the 9 hypotheses formulated with the research model in mind, the partial least squares 

path modelling (PLS-PM) analysis resulted in five rejected hypotheses (H9, H11, H12, H13, 

H14) and four accepted (H8, H10, H15, H16), more specifically, four that could not be rejected.  

First, based on the results provided by the PLS-PM, the research model and its 

corresponding construct relationships cannot be considered validated. However, this study is 

not sufficient to generalize that conclusion. In part, because the sample sizes are in fact quite 

small. While PLS-PM is applicable to small samples, it can have a negative effect on overall 

results. Hair et al. (2013, pp. 20-21) shows that there are minimum sample size requirements 

for differentiating minimum R2 values of .1, .25, .5 and .75 in any endogenous constructs for 

each respective significance level (1 %, 5 % and 10 %). They assess this with regards to the 

statistical power of 80 % and a specific complexity level of the model. In short, a power of .8 

was reasoned by Cohen (1988, p. 55) that studies should be designed so that they have at 

least an 80 % probability of detecting Type II errors, i.e., finding an effect in case such an 

effect is there to be detected. A model’s complexity level concerns the maximum number of 

arrows pointing to a specific construct in this case. Based on a table derived from Cohen 

(1992), this would imply that if the maximum number of directional arrows toward a 

construct is three, one would need a minimum sample size of 59 to detect a minimum R2 of 

.25 where the significance level is 5 %. The same number increases to 124 for a minimum R2 

of .1. While the sample size for this study is 64, meaning that it is within the acceptable 

range, being just 5 greater than the minimum requirement is not optimal. 

However, it is clear from the results that, regardless of the impact any potential increase 

in sample size could have, some correlations simply cannot be validated. E.g., the potential 

influence that resistance to change or system satisfaction were hypothesized to have on the 

intention to systematically integrate. 

Secondly, even for constructs that were indeed accepted, it is important to note the 

implication of the yielded R2 values from the analysis. While it is true, as stated in the 

findings section, that it represents the variance of the endogenous construct explained by its 

exogenous variables, one cannot simply state that an R2 value of 0.7 means that the construct 

in question is 70 % explained by its exogenous variables (Nau, 2017). E.g., to calculate the 

percent by which the standard deviation of errors is less than the standard deviation of the 

dependent variable (or percent of the standard deviation explained), one might use the 

formula: 

 

1-sqrt(1-R2) 

Equation 2: Equation to calculate the percent by which errors is less than SD of DV. 
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Following this, the R2 value of perceived system usefulness (.322) in the research model 

would yield that the variance of its errors is 32.2 % less than the variance of its dependent 

variables whereas the standard deviation of its errors is roughly 17.7 % less than the standard 

deviation of its dependent variables. Thus, the construct is not ‘32.2% explained’, solely 

based on its R2 value. While not immensely significant for this study (as the R2 values 

themselves are not too impressive), this is pertinent to mention. This is also affected by 

adding additional variables. E.g., adding an exogenous variable may increase the R2 value, 

but negatively affect its percent of standard error value. (Nau, 2017) 

Another aspect to consider is that all constructs in the analysis model were reflective, not 

formative. This was a choice made, in part, due to a semantic interpretation of questionnaire 

items and since the items, which make up a construct, generally have a high collinearity. 

However, one could argue that some items should be measured in a formative manner rather 

than reflective, something which could offer increased R2 values as stated in Hulland (1999). 

Finally, as described in 4.4.3, the partial least squares path modelling (PLS-PM) lacks 

global goodness-of-fit indexes. While validity and reliability analyses were performed on the 

data itself, there is nothing that assures a good model fitness in this study. This implies that 

the research model proposed may in fact not have an adequate level of fitness, something 

which could potentially act as a repressor on both construct R2 values as well as path 

coefficients in general (Hair et al., 2013, pp. 78-80). I.e., the model itself may need either 

slight or significant modifications to be considered valid.  

5.3 Implications of the Study 

This thesis’s focus was on the determinants of satisfaction and an intention to systematically 

integrate a system (MetaVision) from a continuance perspective over a 15-month time-period 

after MetaVision had been adopted. Users in this study consisted of a group of healthcare 

multi-professionals (nurses, ass. nurses and administrative/managerial workers) belonging to 

a singular intensive care unit (ICU) of one large Swedish hospital. To evaluate this, two 

identical questionnaires (Q1, Q2) were distributed through the ICU to collect data (Appendix 

B). Integrating the questionnaire model and correlating item domains behind these 

questionnaires a research model, heavily influenced by prior IS continuance research such as 

Bhattacherjee (2001), Bhattacherjee & Lin (2015) and Venkatesh et al. (2003) as well as by 

the UMISC model conceptualized by Hadji & Degoulet (2016) was conceived. Following 

this, a two-stage analysis was conducted. The first stage being a comparative analysis 

between the two measurement points, Q1 and Q2, utilizing the Mann-Whitney U (MWU) 

test, and the second being an explorative analysis based on the research model by utilizing the 

PLS-PM analysis. Thus, the following research questions were formulated: 

 

RQ1: How do IS satisfaction, and the intention to systematically integrate, change between 3 

months after post-adoption to 18 months after post-adoption? 

 

The MWU analysis shows that various aspects have significantly improved, such as system 

satisfaction (SAT), overall system quality (SQ), perceived system usefulness (PSU). 

Additionally, it is clear from the construct confirmation of expectations (CE), that user 
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expectations of the system have been met. However, it is worrisome that the intention to 

systematically integrate (INT) has barely changed over time.  

While this could be the result of disambiguation in question formulations it is difficult to 

ascertain. For example, a respondent may simply decide to fill in ‘neutral’ (equivalent of a 4 

on a 1-7 Likert scale) throughout the entire item domain. This could be the result of a 

misconception of what is being asked of the respondent, lack of individual relevance or 

anything in between. However, at the same time, a respondent may in fact be entirely neutral 

to certain aspects of the system as well. Hence, the data collected of these “neutral” 

respondents should not readily be excluded from the study. Bearing the sample size of the 

study in mind, excluding this data may also prove potentially harmful to the statistical 

validity, something which may have been the case of the data set pertaining to the combined 

population, as previously discussed.  

Regardless, the results of this study do indicate that system satisfaction indeed changes 

over time and it does so in a positive manner. Alas, the same cannot be said for the intention 

to systematically integrate which has not significantly changed, be it positively or negatively. 

 

RQ2: Is there an influential correlation between system satisfaction and the intention to 

systematically integrate? 

 

Based on the UMISC model by Hadji & Degoulet (2016), the research model in this study 

hypothesized an influence between system satisfaction (SAT) and the intention to 

systematically integrate (INT). While the UMISC model was conceptualized as a means for 

investigating continuance intention (CI) rather than INT, it is important to note that these do 

not necessarily indicate the same things. For example, CI may be phrased as “I will continue 

to use MetaVision in the future” and INT, in this study, is rather formulated like “To 

introduce a major change like MetaVision in my work…will demand a slow and intentionally 

planned integration”. Potential limitations of the INT item domain are further discussed in 

5.5. 

Regardless, it is disconcerting that the partial least squares path modelling (PLS-PM) 

analysis indicates no significant influence between SAT and INT. While the research model 

cannot be considered validated, and thereby not entirely reliable, due to factors such as 

lacking fitness indexes, it is nevertheless surprising that SAT has close to no influence on 

user intentions.  

 

RQ3: What factors, if any, are contributing to system satisfaction and the intention to 

systematically integrate? 

 

Based on the results of the explorative PLS-PM analysis, confirmation of expectations (CE) 

has a strong influence on system satisfaction (SAT). CE, in turn, is influenced by both system 

quality (SQ) and social factors (SF). Hence, these results act as a confirmation of Hadji & 

Degoulet (2016) who’s ITPAM2 analysis indicated the very same influences. However, in 

contrast to their analysis, no direct effect between perceived system usefulness (PSU) and 

INT were hypothesized in this study. Additionally, this study indicates no significant indirect 

effect between the two either, given that the correlation between SAT and INT is not 
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statistically significant. Nonetheless, it is noteworthy that a direct correlation between PSU 

and INT do exist, as is also the case for perceived system usefulness and continuance 

intention in Hadji & Degoulet (2016). Alas, this direct correlation still fails to imply a 

statistically significance regardless as its path coefficient and p-value are .397 and .071, 

respectively (Appendix A, Figure 2). 

 

In summary, social factors, and system quality, in conjunction to confirmation of 

expectations, has a significant influence on overall system satisfaction. Additionally, system 

satisfaction has significantly improved over time. Unfortunately, no clear influences on the 

intention to systematically integrate could be identified in this study. This intention has 

neither improved nor declined over time, but rather stagnated after system adoption. This 

brings into question whether the questionnaire item domain itself has been misconceptualized 

as a construct, misinterpreted by responders or whether it is only relevant from an 

expectation-disconfirmation theory perspective, i.e., pre- vs post adoption. Concerning the 

research model utilized, one could argue that it does indeed work to assess system 

satisfaction and correlating determining factors of system satisfaction. However, it is still 

unclear whether the model is applicable to the intention to systematically integrate.  

5.4 Theoretical Implications and Future Research 

Hadji & Degoulet (2016) set out to prove that no single model of IS acceptance could 

sufficiently explain satisfaction and continuance intention. They confirmed this hypothesis 

using a model consisting of five constructs. These were system quality (SQ), confirmation of 

expectations (CE), perceived system usefulness (PSU), satisfaction (SAT) and continuance 

intention (CI). The constructs themselves were borrowed from five validated models; TAM2, 

UTAUT, ISSM, ECM and ITPAM. Their results show that 84 % of the SAT variance and 53 

% of the CI variable could be explained using these constructs, an improvement on prior IS 

continuance research results.  

They note that PSU appears to be a direct determinant of CI and an indirect determinant 

through the SAT construct. While this study does indicate that it acts as a determinant of the 

SAT construct, any apparent relationship between PSU and the intention to systematically 

integrate (INT) cannot be determined. This, because the path correlation for a direct relation 

between PSU and INT is not statistically significant with a p-value at .071 (Appendix A, 

Figure 2). Although, it does somewhat help explain the INT construct, as its R2 value is 

increased by .092 (9,2 %), however this can hardly be considered a significant determinant. It 

is pertinent to once again note that INT does not necessarily correlate to CI as a construct, 

something which could explain why PSU does not act as a significant determinant in this 

study. 

SQ on the other hand, and its value as a determinant, is definitively validated. It acts as a 

direct determinant of CE, an indirect determinant of SAT and possibly as an indirect 

determinant on both PSU and INT. The reason for stating that it is a possibility rather than 

fact is that the correlations are not deemed statistically reliable. E.g., SQ as a direct 

determinant of PSU has a p-value of .08 (8 %) in the research model, however it does 

arguably act as an indirect determinant through the CE construct. Although significant, with a 
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p-value at .003, SQ only explains .192 of the variance in the perceived system usefulness 

(PSU) construct with a direct correlation (Appendix A, Figure 3). Additionally, if system 

quality (SQ) is removed as a model construct, the R2 value of PSU only drops from .322 to 

.281, i.e., 4,1 % (Appendix A, Figure 4). 

Following this, there are some direct model modifications that can be applied. For one, 

there is a clear indication that neither social factors (SF) nor SQ significantly affect PSU. 

Thus, these direct correlations can theoretically be removed. One could also argue, based on 

the results of the analysis, that system satisfaction does in fact not have a significant influence 

on the intention to systematically integrate (INT), whereas confirmation of expectations (CE) 

certainly does. Following this, Figure 11 represents an edited version of the adapted UMISC 

research model used in this study.  

Based on minor tests, it appears more sound with significantly higher path coefficients 

and even less model complexity. Figures 5 and 6 in Appendix A represents the edited and 

unedited models in conjunction to one another, making it simple to mark the differences. 

 

Figure 11: An edited research model based on study results. 

Note that the construct, resistance to change (RTC), is in fact removed from the edited model. 

This is due to RTC having an overall negative correlation to any other items of the data set. 

I.e., it does not actually influence any other construct. Considering this study were conducted 

on a system which enforces its use, i.e., system use is mandated, this could act as a significant 

restrictor on RTC as a construct. For example, it could arguably feel futile to resist something 

that is inevitable. This is of course conjecture, but the data indicates no significant influences 

with other constructs regardless. If, however, one was to replicate, rather than build on, this 

study while still testing the edited model, a recommendation would be to connect RTC to INT 

as was originally hypothesized. Another possibility would be to combine the two constructs, 

if such as opportunity presents itself. 

Noteworthy is that all constructs in this edited model are formative rather than reflective. 

This does have an underlying effect on the values seen in Figure 11, meaning reflective 
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measurements may show significantly different values, at least regarding construct R2 values. 

Additionally, it is pertinent to mention that while influences can be statistically validated, the 

construct R2 values indicated in the edited model still cannot be considered significant. E.g., 

only 21,3 % of the intention to systematically integrate (INT) construct’s variance is 

explained and the highest value, the variance of system satisfaction (SAT), is still only 

explained to 64,5 %. 

5.5 Limitations of the Study 

There are several limitations prevalent in this study. First, the data were obtained from a 

singular intensive care unit (ICU), which is a part of a singular hospital. Thus, it’s actual 

representativeness as a sample is questionable. The results of this study should therefore be 

compared with, at least other ICU’s and at best, ICU’s of other hospitals while using the same 

model. Additionally, as the model constructs are not necessarily limited to a healthcare 

perspective (as the model itself is conceptualized from IS continuance models), one could 

argue that the model should be used in other institutions to be able to make assumptions 

regarding model fitness. 

Secondly, it is a fact that a lot of the material included in this study, such as the 

questionnaires, were conceptualized and produced prior to this study. Additionally, it was 

produced with a significantly larger perspective in mind, including a baseline for both 

traditional expectation-disconfirmation theory (EDT) and IS continuance research. This could 

potentially act as a significant restrictor on the conceptualized research model in this study 

and, thusly, this study’s results. An example being that questions pertaining to the Q1 

questionnaire were not formulated with a potential Q2 questionnaire in mind. Thus, questions 

formulated and asked three months after post-adoption may not have the same relevance 15 

months after this point. E.g., the UP2 questionnaire item, “During implementation, I have 

formally reviewed any work done by the project staff”, is not relevant for personnel that has 

joined the organization during the two points of measurement as they were not there during 

the initial implementation. It may also imply that if recently added personnel answer the Q2 

questionnaire, they are basically put in the same situation (wherein they are new to the 

system) which means their resistance to change or the intention to systematically integrate 

(INT) may be significantly lower than it would be over time. On the other hand, questions 

pertaining to those two constructs has also not been reformulated to better fit into this 

continuance perspective effectively meaning that an answer to a question such as INT2: “To 

introduce a major change like MetaVision in my work will demand a slow and intentionally 

planned integration” become highly irrelevant as it has been over a year since this integration 

had to have occurred (as system use is mandated). 

Which bridges to the third and final limitation of this study; Mandatory system use. 

Mandated use presents an issue as the semantic meaning reflecting this must be clear in the 

questionnaire questions related to system use. Otherwise, it would have a significant impact 

on constructs pertaining to intentions such as INT. E.g., INT4: “To introduce a major change 

like MetaVision in my work will not be done until I have reviewed a significant part of the 

information regarding MetaVision” is, in part, redundant for Q2 as the system has already 

been implemented since long ago but also because it does not correlate to the implication of 
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system use being mandatory. Hence, the entire INT item domain can arguably be considered 

hypothetical in a semi-mandatory situation. In case this is not clear to respondents, it could 

have a potentially significant impact on the correlating data it provides. Something which is 

problematic at best and potentially contradictory, with concerns to analyses based on this 

data, at worst.  
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Appendix A. 

Supplementary Data File 

Description: 

The accompanying document shows the questionnaire questions and item domains, translated 

to English from Swedish, in addition to how they were measured (Likert scale 1-7, nominal 

‘yes’ or ‘no’) and which model constructs these item domains pertains to. One can also find 

the results from the complementary data analysis and other supplementary figures, such as 

modified research models, in this document.  
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Appendix B. 

Questionnaire 

Description:  

As the questionnaire itself is in Swedish, each page of the questionnaire is briefly explained 

in English. This allows for easy identification of which item domain and model construct the 

current page pertains to. Appendix A contains the translated questions and scales; thus, it may 

be considered complementary to this appendix. Additionally, Q1 and Q2 have an identical 

structure. Thus, this appendix can be viewed as either one. The first page acts as an 

introduction and states that: “This questionnaire concern your perceptions about using 

MetaVision, now that it has been implemented for a while. Did it turn out as you expected? 

What do you think concerning your usage of MetaVision?”. Considering it pertained to 

nothing else, the actual depiction of the page has been eliminated.  
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This page pertains to the item domain management support (MS) and its separate items, MS1, 

MS2, MS3, MS4 and MS5. MS is a part of the model construct social factors (SF). 
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This page pertains to the item domain information presentation (IP) and its separate items, 

IP1, IP2, IP3. IP is a part of the model construct system quality (SQ). 
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This page pertains to the item domain disconfirmation (DIS) and its separate items, DIS1, 

DIS2, DIS3 and DIS4. DIS translates into the model construct perceived system usefulness 

(PSU). 
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This page pertains to the item domain satisfaction (SAT) and its separate items, SAT1, SAT2, 

SAT3 and SAT4. SAT translates into the model construct with the same name, satisfaction 

(SAT). 
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This page pertains to the item domain attitude (ATT) and its separate items, ATT1, ATT2, 

ATT3 and ATT4. ATT translates into the model construct confirmation of expectations (CE). 
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This page pertains to the item domain intention to systematically integrate (INT) and its 

separate items, INT1, INT2, INT3 and INT4. INT translates into the model construct with the 

same name, the intention to systematically integrate (INT). 
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This page pertains to the item domain formal communication (COMF) and its separate items, 

COMF1, COMF2 and COMF3. COMF, in conjunction to its counterpart informal 

communication, is a part of the model construct social factors (SF). 
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This page pertains to the item domain informal communication (COMI) and its separate 

items, COMI1, COMI2 and COMI3. COMI, in conjunction to its counterpart formal 

communication, is a part of the model construct social factors (SF). 
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This page pertains to the item domain trust (TRU) and its separate items, TRU1 and TRU2. 

TRU is a part of the model construct system quality (SQ). 
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This page pertains to the item domain resistance to change (RTC) and its separate items, 

RTC1, RTC2, RTC3 and RTC4. RTC translates into the model construct with the same name, 

resistance to change (RTC). 
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This final page pertains to the item domain user participation (UP) and its separate items, 

UP1, UP2 and UP3. UP is a part of the model construct, social factors (SF). 

 
 

 


