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Abstract 

Based on findings in earlier studies, this research aims to study to what extent IT capability has a 

positive effect on a hospital's sense and responding capability through the mediating role of patient 

knowledge process. It is also assumed that this effect is moderated by the environment's turbulence. 

This study was conducted within the Dutch hospital sector. Quantitative data from an online survey 

(sample size = 92) was used to execute a partial least squares structured equation modeling (PLS-SEM) 

analysis. Four hypotheses have been drawn up and significant support was found for three of them. 

IT capability appeared to have a positive effect on patient knowledge process and patient agility. 

Patient knowledge process has a positive effect on patient agility. The effect of IT capability on patient 

agility is mediated by patient knowledge process. Besides that, support is found for the moderating 

role of environmental turbulence on the positive effect patient knowledge process has on patient 

agility. Despite the found significant support for the hypotheses, the study had some limitations, partly 

due to privacy legislation and the short duration of the study. 

 

Key terms 

Patient Agility, Patient Response capability, Patient Knowledge Process, Environmental Turbulence, 

Patient Sensing Capability, Patient Responding Capability 
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Summary 

This study aims to study to what extent the presence of hospitals´ IT capabilities influences the way 

hospitals succeed in meeting the wishes and needs of the patient. It is also studied how patient 

knowledge processes mediate this relationship. The central research question of this study is: 

“Does IT capability has a positive effect on a hospital’s sense and responding capability through the 

mediating role of patient knowledge process, and will this effect be moderated by the environment’s 

turbulence in which the hospital operates?” 

To answer this question, four hypotheses were drawn up, which were based on the existing literature. 

To determine whether support could be found for the hypotheses, a quantitative study was 

conducted, and data collection was done with a survey. The research model was analyzed using a PLS-

SEM model with the use of the survey’s results (5% significance level, two-tailed test). Partial least 

squares (PLS-SEM) is most suitable for this type of survey research. The execution of the analysis is 

done with the application SmartPLS 3. The initial target group existed of the departments all Dutch 

academic and so-called "Top-Clinical" hospitals that have patient contact. However, during the data 

collection process the target group was expanded to all Dutch hospitals. The analysis were done with 

a sample size of 92.  

The first hypothesis was based on a large number of earlies studies, in which a positive effect of IT 

capability on firms’ agility was found.  A significant positive effect of IT capability on patient agility was 

also found in this study. However, this effect was not very strong.  

The extent to which a hospital succeeds in satisfying the wishes and needs of the patient will largely 

depend on the knowledge the hospital has about the patient. In the context of this study, a hospital’s 

knowledge process is supposed to have a positive effect on a hospital’s sense and respond capabilities 

or patient agility. A positive effect of IT capability on patient knowledge process was expected. It was 

also expected that patient knowledge process has a positive effect on patient agility. The second 

hypothesis; ‘The effect of IT capability on patient agility is mediated by patient knowledge processes’,  

was divided into two sub-hypotheses. The first sub-hypothesis was based on the fact that customer-

based knowledge creation has a positive effect on a firm's customer-sensing capability, which is part 

of a firm's agility. Patient knowledge process was expected to have a positive effect on patient agility 

was drawn up. The results of the study indeed showed support for this positive effect. Furthermore, 

the results showed that the effect size of that effect is fairly large and that it explains a substantial 

part of the variance in patient agility.  

The second sub-hypothesis was based on earlier researchers that found that organizations’ technical 

capabilities have a positive influence on absorptive capacity. This research also shows similar findings, 

as found in earlier studies. It can be concluded that the positive effect of IT capability on patient 

knowledge process is also significantly present in the studied hospital environment, and therefore, 

support has been found for the second sub-hypothesis. In earlier studies was described that the effect 

of IT capability on patient agility is mediated by patient knowledge process. A significant mediating 

role of the patient knowledge process on the effect of IT capability on patient agility was also found 

in the investigated environment of Dutch hospitals and therefore this contributes to the existing 

literature and support for second hypothesis was found. 

The extent of turbulence of the hospital’s environment was supposed to moderate the effect of 

patient knowledge process on patient agility as well as the effect of IT capability on the knowledge 

capability. Since hospitals operate in high-velocity markets in which a quick response to changes is 
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important, the presence of environmental turbulence was assumed to have a strengthening 

interaction with the effect of IT capability on patient knowledge process and the effect of patient 

knowledge process on patient agility. Hypothesis 3 was drawn up to test whether environmental 

turbulence had a moderating role in the effect of IT capability on patient knowledge process. No 

support for this was found, so the hypothesis was rejected. Hypothesis 4 was based upon the 

assumption that environmental turbulence was supposed to interact with the effect of patient 

knowledge process on patient agility, and support for this hypothesis was found.  

With the above conclusions, the main research question; “does IT capability has a positive effect on a 

hospital’s sense and responding capability through the mediating role of patient knowledge process, 

and will this effect be moderated by the environment’s turbulence in which the hospital operates?” 

was answered. IT capability has indeed a positive effect on a hospital’s sense and responding capability 

and this effect is mediated by patient knowledge process. The moderating role of environmental 

turbulence strengthened the effect of patient knowledge process on patient agility, but not the effect 

of IT capability on patient knowledge process.  

This research has contributed to the existing literature by testing the effects described within the 

Dutch hospital sector. Almost all of the assumptions about these effects are supported. However, the 

research has only been done within the Dutch healthcare sector. A recommendation for further 

research is to conduct this research in other countries to determine whether the relationships found, 

also apply to that situation. Besides that, it can be interesting to investigate whether there are 

differences between the different hospital types or even between the different types of departments. 

In order to find significant differences in these groups, a considerably larger sample size is required.  
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1. Introduction 

1.1. Background 
Costing around 97.5 billion euros (2017), the Dutch healthcare is a major item on the national budget 

(“Zorguitgaven stijgen in 2017”, 2018) and is often seen as one of the big challenges in the near future. 

Because of the increasing healthcare costs, there tends to be more focus on the efficiency of 

healthcare processes (Schut & van de Ven, 2005). Information technology (IT) can play a significant 

role in improving the quality and efficiency of healthcare processes (Chaudhry et al., 2006; Buntin et 

al., 2011). To benefit from IT, hospitals must design their IT infrastructure and IT systems in such a way 

that they can provide qualitative and efficient care to their patients (Chiasson et al., 2007; Haux, 2010). 

Qualitative and efficient care for hospitals means satisfying the needs and wishes of their patients, 

which could be described as the hospital’s services. The extent to which an organization succeeds in 

using IT to improve its services can be described as IT capability (Bharadwaj, 2000; Fink, 2011). The 

needs and wishes of patients might change over time, and to be able to react to this, a hospital must 

be sensitive to these changes. The extent to which an organization can react to changes is called an 

organizations’ agility (Chen et al., 2014; Lee et al., 2015). The service that hospitals provide is highly 

based on the knowledge they have about their patients, so knowledge processes have an essential 

role in hospitals. Knowledge processes are seen as an important capability for organizations' agility 

(Jayachandran, Hewett & Kaufman, 2004). 

This study aims to study to what extent the presence of hospitals´ IT capabilities influences the 

way hospitals succeed in meeting the wishes and needs of the patient. It is also studied how patient 

knowledge processes mediate this relationship. Because hospital care is getting so much 

governmental attention, changes in regulations often occur. Besides that, discoveries in medical 

science or changing demographics ensure that medical procedures and best practices are changed all 

the time. Hospitals, therefore, operate in a highly turbulent environment. This study also aims to 

investigate whether the degree of environmental turbulence influences the relationship of IT 

capabilities on knowledge process and of knowledge process on agility. 

1.2. Exploration of the topic 
This research is done in the scientific field of medical informatics. Medical informatics can be 

described as the discipline that studies the systematic processing of data, information and knowledge 

within medicine and healthcare (Haux, 2010). IT plays an important role in promoting quality and 

efficiency within healthcare (Chiasson et al., 2007; Fink, 2011; Haux, 2010; Chaundry et al., 2006; 

Buntin et al., 2011) and medical informatics is a major part of the total IT market worldwide (Haux, 

2010). The main subject of this study is to find out to what extent IT capability contributes to the way 

hospitals meet the needs and wishes of the patient, which could be called the hospital's patient 

response capability (Jayachandran et al., 2004). IT capability could be seen as the extent to which an 

organization is able to use the capacity that IT systems can offer. It includes both the technical skills 

and the management skills needed to exploit the potential (Chakravarty, Grewal, & Sambamurthy, 

2013; Fink, 2011). The research is approached from the resource-based view (RBV) since it examines 

the use of resources within the organization. The resource-based view can be seen as an important 

theory in studying IT business value creation and is therefore very useful for this research (Barney, 

1991). The term Resource-Based View (of the firm) was first used as the title of a paper by Wernerfelt 

(1984), in which he studied whether it was useful to analyze companies’ resources instead of the 

products they offer. He cautiously concludes that by looking at the organization in this way, new 

strategic options may arise and that it may sometimes be possible to continue to use existing 
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resources. Barney (1991) argues that resources can provide competitive advances and to do so, they 

must meet four conditions; valuable, rare, inimitable and non-substitutable.  

Teece, Pisano and Shuen (1997) argue that organizations operating in turbulent environments 

often followed a RBV strategy. However, they conclude that this is not sufficient for a sustainable 

competitive advance. The extent to which an organization is able to respond quickly and adequately 

to environmental factors ensures real competitive advance, and this could be called organizational 

agility. This ability is referred to as ‘dynamic capabilities’ (Teece, Pisano, & Shuen, 1997; Eisenhardt & 

Martin, 2000). Organizational Agility is seen as an important dynamic capability to ensure competitive 

advance (Sambamurthy, Bharadwaj, & Grover, 2003). Dynamic capabilities are “the firm’s processes 

that use resources - specifically the processes to integrate, reconfigure, gain and release resources - 

to match and even create market change. Dynamic capabilities thus are the organizational and 

strategic routines by which firms achieve new resource configurations as markets emerge, collide, 

split, evolve, and die” (Eisenhardt & Martin, 2000, pp. 1107). Teece, Pisano and Shuen (1997) also 

indicate that the term ‘capability’ indicates that strategic management plays a crucial role in adapting, 

integrating and reconfiguring internal and external organizational skills, resources, and functional 

competencies to match the requirements of a changing environment.  

The concept of patient response capability is subject of this study and this can be described as 

the extent to which healthcare provider can satisfy the needs and wishes of the patients (respond) 

where speed is an important aspect (Bradley et al., 2012; Jayachandran et al., 2004). Roberts and 

Grover (2012a) call an organizations’ sense en responding capability, customer agility, where quick 

responsiveness is an important aspect. In the context of this study, this sense and responding 

capability can be called patient agility. Since hospitals’ sensing capabilities rely hardly on their 

knowledge about patients (Wu & Hu, 2012), the knowledge process will play an important role in the 

extent to which a hospital succeeds in satisfying the wishes and needs of the patient. The definition 

of patient knowledge process is parsed from customer knowledge processes, which is the ability of an 

organization to recognize the wishes and needs of customers (Jayachandran, Hewett & Kaufman, 

2004). It is seen as a constant process of organizational learning, which helps to create a knowledge 

base that supports decision-making. 

1.3. Problem statement & research objective 
As mentioned before, hospitals operate in turbulent environments where the wishes and needs of 

patients, as well as external factors, are constantly changing. Hospitals should sense these changes 

and respond to them. On the other hand, IT is playing an increasingly important role in health care 

(Haux, 2007). Previous studies have shown that IT can have a positive effect on customer agility 

(Roberts & Grover, 2012b). It is also supported that knowledge processes have a positive effect on 

customer response capabilities (Jayachandran et al., 2004). These effects may also apply in the setting 

of patients and hospitals. However, little research on these relationships is done in the field of health 

care. There is little documented about the influence of IT capabilities on patient agility nor the 

mediating role knowledge processes might have on this relation. Because these relationships are not 

extensively studied, it is difficult for hospitals to make evidence-based decisions and use the full 

potential of their IT systems. To solve this problem and to provide new insights to health care decision-

makers, the main question of this research is; 

 

“Does IT capability has a positive effect on a hospital’s sense and responding capability through the 

mediating role of patient knowledge process, and will this effect be moderated by the environment’s 

turbulence in which the hospital operates?” 
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To answer the above question, this study seeks answers to four sub-questions: 

1. How does IT capability influence patient agility? 

2. How does IT capability influence patient knowledge processes? 

3. How does patient knowledge process influence patient agility? 

4. Is the above relationship influenced by environmental turbulence? 

 

1.4. Motivation/relevance  
The constantly changing landscape in which hospitals operate and the increasingly important role that 

IT plays in responding to these changes, make this is an interesting field of research. The influence of 

IT on agility or firm performance is studied before, but this was not done in a health care setting. This 

research is relevant because it investigates whether what is known about the relationships also applies 

within the hospital sector. It wants to contribute this knowledge to the existing literature and also 

provide information to health care decision-makers. 

1.5. Main lines of approach 
This rest of this thesis is structured as follows; Chapter 2 outlines the theoretical framework, and the 

theories related to this research are further explored. What is already known about the relationships 

based on the literature review is pointed out, which leads to the formulation of hypotheses. 

Subsequently, chapter 3 describes the research method and research strategy. In chapter 4 the results 

of this study are presented, and the results of the data analyses are given. Conclusions are drawn from 

the results in chapter 5, which leads to answering the research question. In addition, chapter 5 is used 

to make recommendations for further research and the limitations of this study are considered.   
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2. Theoretical framework 

2.1. Research approach & Implementation 
This research focuses on the relationship between IT capability and patient agility. The mediating role 

of the patient knowledge process and the moderation role of environmental turbulence are also 

examined. By looking at what is already known about the relationships between the concepts of 

research, hypotheses can be formulated. This review was started with the foundational literature 

provided by the Open University (Bradley et al., 2012; Chakravarty, Grewal & Sambamurthy, 2013; 

Chiasson et al., 2007; Hendrikx et al., 2013; Jayachandran, Hewett & Kaufman, 2004).  

This literature review will find answers to the questions; 

- What is known about the influence of IT capability on patient agility? 

- What is known about the influence of IT capability on the patient knowledge process? 

- What is known about the influence of patient knowledge process on patient agility? 

- What is the influence of environmental turbulence on the relationship between IT capability 

and patient knowledge process and the relationship between patient knowledge process and 

patient agility? 

 

To answer the questions above, several search queries were drawn up. To get a more complete 

insight in the existing literature, two different search engines were used; Google Scholar (via VPN of 

the University of Amsterdam) and the library of the Open University. Using the VPN of the University 

of Amsterdam in Google Scholar ensures that ‘full-texts’ are available from the electronic journal 

subscriptions of UvA-library. The queries and their number of results found are given in Appendix 1. A 

selection was made based on the title of the article and the journal in which it was publicized. When 

an article was in the "Basket of Eight" journals  (“Research - Association for Information Systems (AIS),” 

2018), the abstract has always been read. For the other articles first their titles were read. If the title 

gave reason to believe the article was relevant for the studied relationships, the rating of the journal 

was looked upon Scimago Journal Ranking. If the journal had an acceptable rating (SJR = Q1), the 

abstract was read, and a conclusion about the relevance was made. When it came to articles that were 

relevant for this research, there is only looked at articles between 2003 and 2018 (15 years) in order 

to exclude outdated information. In some cases articles were found in the reference of other articles 

(snowball effect), mostly used to gain a deeper understanding of some of the main concepts and 

definitions. In the case of snowballing, the ‘year-filter’ was not used. There are 26 articles used to form 

the theoretical framework. The used queries and found articles are given in Appendix 1. The 

theoretical framework is shown in the following sections and used to form the hypotheses.  

2.2. Theoretical framework 

2.2.1. IT capability and Patient Agility 
The resource-based view promotes a distinction between resources and capabilities: capabilities 
reflect the ability of firms to combine resources in ways that promote superior performance (Amit and 
Schoemaker 1993). IT capability as a way to improve firm performance is widely studied in the 
literature, and many of the researchers found a significant positive effect of IT capability on 
competitive advance and firm performance (Bharadwaj, 2000; Bhatt & Grover, 2005; Melville et al., 
2004; Wade & Hulland, 2004). IT can also have a positive effect on hospital performance (Bunting et 
al., 2011). As mentioned earlier, hospitals operate in turbulent, high-velocity environments with 
rapidly changing external factors. To successfully perform in a high-velocity market, an organization’s 
agility is important (D’Aveni and Gunther, 1994). Information Technology is often seen as an important 
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enabler of agility (Bharadwaj, 2000; Fink and Neumann, 2007; Lu & Ramamurthy, 2011). Lu and 
Ramamurthy (2011) found a significant effect of IT capability on the firm’s agility. IT competencies are 
found to improve firms’ agility (Chakravarty et al., 2013; Piccoli & Ives, 2005; Lu & Ramamurthy, 2011; 
Ravichandran, 2018; Sambarmurthy, Bharadwaj & Grover, 2003). “IT competence is the organizational 
base of IT resources and capabilities and describes a firm's capacity for IT-based innovation by the 
available IT resources and the ability to convert IT assets and services into strategic applications” 
(Sambamurthy, Bharadwaj & Grover, 2003, p. 244). IT competence is conceptualized by two 
constructs; IT infrastructure and IT capabilities (Chakravarty et al., 2013), where IT infrastructure 
includes not only physical assets but also the quality and frequency of updates to all IT-related asset 
stocks (Chakravarty et al., 2013). IT capability typically includes two types of capabilities; IT human 
capabilities and IT infrastructure capabilities (Fink, 2011) and offers a measure of a firm’s technical 
and management skills and IT practices (Chakravarty et al., 2013). IT infrastructure enables 
organizational sensing and responsiveness by improving a firm’s ability to detect, process, and 
communicate emerging market information (Chakravarthy et al. 2013; Lu and Ramanmurthy, 2011). 
IT management capabilities and strategic IT alignment contribute to organizational agility by enabling 
successful implementation or deployment of requisite information systems (Chakravarthy et al. 2013; 
Lu and Ramanmurthy, 2011). The term “agile” is commonly used to describe firms that are able to 
sense and respond effectively to market opportunities in rapidly changing environments (Roberts & 
Grover, 2012b). Roberts and Grover (2012b) argue that agility is domain-specific and they focus on 
the domain of customer-based processes. Lu and Ramamurthy (2011) found a positive effect of IT 
capabilities on agility after studying 128 fortune 1000 firms, while Roberts & Grover (2012a) found a 
positive effect of IT competence on customer agility. The service that hospitals provide to their 
patients is satisfying the wishes and demands best. Patients have the same characteristics for hospitals 
as customers have for service organizations. Hospitals’ performance can be measured by their ability 
to sense and respond to the needs of their patients, which can be called patient agility. As seen in 
earlier studies, IT capability could have a positive effect on customer agility. It is, therefore, expected 
that IT capability would have a positive effect on patient agility. The hypothesis is: 

H1: IT capability has a positive effect on Patient Agility 

2.2.2. The mediating role of patient knowledge process  
As mentioned earlier, the extent to which a hospital succeeds in satisfying the wishes and needs of 

the patient will largely depend on the knowledge the hospital has. Satisfying the wishes and needs of 

patients is a process of sense and response capabilities (Roberts & Grover, 2012b). Roberts and Grover 

(2012b) concluded that customer-based knowledge creation affects a firm’s customer-sensing 

capability. Besides a positive effect on sensing capability (Roberts & Grover, 2012b), an ‘intense 

customer knowledge process’ has a positive effect on the customer response capability 

(Jayachandran, Hewett & Kaufman, 2004). A customer response capability is the competence of an 

organization in serving customers’ needs through effective and quick actions. Customer response 

capability exists of two dimensions; customer response experience and customer response speed 

(Jayachandran, Hewett & Kaufman, 2004). Jayacandran, Hewett & Kaufman (2004) found a significant 

positive effect of the customer knowledge process on both dimensions of customer response 

capability. As stated in the previous section, customer agility is a process of sensing and responding 

capabilities of organizations (Roberts & Grover, 2012b), which requires the same capacities of 

organizations as they need for customer response capability. In the context of this study, a hospital’s 

knowledge process is supposed to have a positive effect on a hospital’s sense and respond capabilities 

or patient agility.  

The customer knowledge process is studied in the literature of organizational learning 

(Jayachandran, Hewett and Kaufman, 2004), where absorptive capacity is an important concept (Zahra 

& George, 2002). Zahra and George (2002) define organizational learning as a set of routines and 
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processes through which firms acquire, assimilate, transform and exploit knowledge in order to 

produce a dynamic organizational capability. Absorptive capacity could be seen as the extent to which 

a firm succeeds in capitalizing available knowledge and acquire new knowledge from external sources 

(Tzokas et al., 2015). Acquiring knowledge requires technological capabilities to do so and therefore a 

firm's technological capability has a positive relationship with its absorptive capacity (Tzokas et al., 

2015). This positive effect is also found by Iyengar, Sweeney & Montealegre (2015), who studied 783 

independently owned real-estate franchises. They found a positive effect of internal IT use on 

knowledge transfer effectiveness that leads to greater franchisee absorptive capacity. The greater 

franchisee absorptive capacity has a positive effect on the firms’ performance (Iyengar, Sweeney & 

Montealegre, 2015). As stated earlier, IT capability has a positive effect on organizations’ agility and, 

therefore, on their firm performance. Based on the above, the positive effect of IT capability on firm 

performance might be mediated by an organization’s absorptive capacity. Trippins and Sohi (2003) 

concluded that many organizations invest heavily in IT in order to enhance their performance, but that 

it pays off at some companies but not at all. They found a positive effect of IT competency on 

organizational learning and say the effect of IT competency on firm performance is mediated by 

organizational learning (Trippins & Sohi, 2003). In the context of this research, the firm performance 

of hospitals is patient agility. Therefore, the supposed positive effect of IT capability on patient agility 

might be mediated by absorptive capacity and thus patient knowledge process. Bradley et al., (2012) 

studied that IT capability intention has a positive effect on patient-centric responsiveness by the 

mediation role of IT infrastructure integration. They argue that IT management capabilities play an 

important role and may improve the assimilation of technology through improved system planning or 

implementation. Improved system planning could be seen as a process of continuously implementing 

new insights and, therefore, as a knowledge process. Patient-centric responsiveness is a hospital’s 

competency to react quickly to changing legislation, patient’s needs and demands, as well as the needs 

and demands of the decision-makers and healthcare providers (Bradley et al., 2012). Based on the 

above is concluded that a positive effect of IT capability on patient knowledge process is expected. It 

is also expected that patient knowledge process has a positive effect on patient agility. Therefore, the 

effect of IT capability on patient agility might be mediated by patient knowledge process. The second 

hypothesis is divided into two sub-hypotheses: 

H2: The effect of IT capability on patient agility is mediated by patient knowledge process 
  H2a: IT capability has a positive effect on patient knowledge process 
  H2b: Patient knowledge process has a positive effect on patient agility 

2.2.3. The moderating role of environmental turbulence 
IT capabilities are supposed to have a positive effect on patient agility. Patient agility is the sensing 
and responding capability of hospitals, making it a dynamic capability. It is argued that there is a 
positive relationship between agility and firm performance. An organization’s agility is more important 
in a high-velocity market (D’Aveni and Gunther, 1994). High-velocity markets could also be seen as 
environmental turbulent markets. Environmental turbulence is described by Mendelson and Pillai 
(1998) “as the general conditions of uncertainty or unpredictability because of changes in consumer 
preferences and technology developments” (Pavlou & El Sawy, 2006). Hospitals operate in high-
velocity markets, where a quick response to changes is essential. Pavlou and el Sawy (2006) studied 
the moderating effect of environmental turbulence on IT leveraging competence and dynamic 
capabilities. They found support for their hypothesis that increased knowledge intensity requires more 
effective use of IT functionality and, therefore, the more environmental turbulence the greater the 
need for IT leveraging competence. Rai and Tang (2010) found a positive moderating effect of 
environmental turbulence on the positive effect of two competitive processes capabilities (process 
alignment and offering flexibility) and competitive performance. Mao, Liu and Zhang (2015) point out 
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that traditional RBV theories focus too much on the internal mechanism and they included an external 
mechanism in their study. They argue that organizations that operate in a high information intensity 
need to use and update information rapidly. They also see environmental uncertainty as a moderator 
of IT capability’s effectiveness (Mao, Lui & Zhang, 2015). They found support for a moderating effect 
of environmental uncertainty on the relationship between IT and knowledge capabilities on 
organizational agility. Hospitals operate in a turbulent environment with a high information intensity 
where knowledge capabilities are supposed to be important enablers for agility. The extent of 
turbulence of the hospital’s environment is therefore supposed to moderate the effect of patient 
knowledge process on patient agility as well as the effect of IT capability on the knowledge capability. 
Based on the above effects, the third and fourth hypotheses are: 

 

H3: The positive effect of IT capability on patient knowledge process is moderated by 

environmental turbulence such that the positive effect is further strengthened when 

environmental turbulence becomes high. 

H4: The positive effect of patient knowledge process on patient agility is moderated by 

environmental turbulence such that the positive effect is further strengthened when 

environmental turbulence becomes high. 
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2.3. Conceptual design  
In the previous section, the theoretical framework is formed and that led to the formation of the 
hypotheses. The first hypothesis is based on the assumption that IT capability has a positive effect on 
patient agility. The hypotheses are shown in figure 1, and the positive arrow at H1 represents the first 
hypothesis for example. Based on the literature review, it is assumed that the effect of IT capability 
on patient agility is mediated by patient knowledge process. This mediating role will be tested with 
hypothesis H2a and H2b, were a positive effect is expected for both. The literature review also 
revealed that these effects might be moderated by the degree of environmental turbulence. Based on 
that assumption hypothesis 3 and 4 have been formed. For both, the relationship is expected to be 
stronger when the degree of turbulence is higher. 
 

 
Figure 1: Structural Model 

 



9 
 

3. Methodology 

3.1. Research method  
The literature review has led to the formulation of hypotheses, which were presented in figure 1. The 

purpose of this study is to find out if there is significant support for these hypotheses. This way of 

doing research is called deductive research (Saunders, Lewis, & Thornhill, 2016), whereby a certain 

theory is tested in its actual environment. Because a possible dependency is expected to be applicable 

to the entire population, a positive approach is the most suitable (Saunders, Lewis, & Thornhill, 2016) 

and, therefore, the degree of significance is important. The constructs presented in the model above 

cannot be measured directly; they must be measured by underlying variables. A quantitative research 

approach is most suitable for this (Hair et al., 2016). Quantitative research is useful for statistically 

testing the strength of the relationships between the constructs (Hair et al., 2016). This is better than, 

for example, qualitative research with a case study. Qualitative research mainly looks at whether a 

specific phenomenon can be explained or if it even exists (Saunders et al., 2016), while this research 

concerns the strength of relationships between already explained constructs. 

3.2. Measurements  
The structural model (figure 1) shows the expected relationship between the different constructs. 

Since these constructs are latent variables, they cannot be measured directly. To be able to test their 

interdependency, they must first be operationalized, which means that indicators must be created 

that can be measured (Hair et al., 2016). In addition to creating the indicators that measure the 

constructs, it is important to take into account several control variables (Hair et al., 2016). These 

control variables must be added to determine whether the relationship found, if any, is (partly) the 

result of one of these variables. The indicators for these constructs are derived from earlier validated 

survey researches and are modified to fit the health care context.  

Chakravarty, Grewal, & Sambamurthy (2013) argue that IT complexity has two dimensions; IT 

infrastructure and IT capability. IT capability is a reflective construct in the research model and is 

operationalized by five indicators. Therefore, to measure this construct, five survey questions have 

been prepared (Appendix 2). Jayachandran, Hewett, and Kaufman (2004) investigated the effect of 

customer knowledge process on customer response capability. They operationalized the construct 

customer knowledge process, with six indicators (Appendix 2). Roberts and Grover (2012b) see 

customer agility as the “extent to which a firm is able to sense and respond quickly to customer-based 

opportunities for innovation and competitive action” (Roberts & Grover, 2012b, p. 231). Customer 

agility can be divided into customer sensing capability and customer responding capability (Roberts & 

Grover, 2012b). As seen earlier, for hospitals it is important to sense en respond to the needs of their 

patients, this is called patient agility. The  

The construct patient agility is represented by two underlying constructs; patient sensing 

capability and patient responding capability. As stated earlier, the adapted measures are modified to 

fit the context. The construct customer-sensing capability (Roberts & Grover, 2012b) consists of five 

questions that are used for the patient sensing capability construct of this research (Appendix 2), and 

so this is tested with the help of five indicators (Appendix 2). The construct patient responding 

capability can also be operationalized using five questions/indicators (Appendix 2). The last construct 

that needs to be operationalized is necessary to determine the moderating effect of environmental 

turbulence. Rai and Tang (2010) studied the moderating effect of environmental turbulence on the 

influence of competitive actions and reactions through external resource management on competitive 

performance from external resource management. They operationalized the environmental 
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turbulence construct using four indicators (Appendix 3 and table1). A number of control indicators are 

used to check whether the effect of the above indicators is not caused by phenomena other than 

those being studied;  

 Doctors in fte  

 size department in fte  

 Hospital type 

 Department Type 

 Age of department 

 working experience  

 Number of patients  

 insurable or non-insurable  

 Role of the respondent 

An overview of all constructs and indicators can be found in Appendix 2. 
 

3.3. Data collection 
To perform reliable statistical tests, a large number of observations is needed and, therefore, an online 

survey is most suitable. The initial target group of the survey (Appendix 2) existed of all departments 

of the Dutch academic and so-called "Top-Clinical" hospitals that have patient contact. There are eight 

academic hospitals in the Netherlands and 28 "Top-Clinical" hospitals, so a total of 36 hospitals were 

in the target group. Each hospital is expected to have at least 15 departments with patient contact. 

Initially, it was decided to question one of the senior staff members or preferably the leading staff 

member of the departments. They were expected to have the best knowledge about their internal IT 

processes. It was chosen to study the phenomena on a department level instead of on a hospital level.  

Hospitals’ departments actually see patients and therefore should know best to what extent they are 

able to fulfill their wishes and needs. The questionnaire was offered as an online survey (Limesurvey). 

Approaching most of the potential respondents was done with the use of LinkedIn. Via LinkedIn, a 

connection request was sent first. When a potential respondent accepted this request, an e-mail was 

sent with an explanation of the survey and a link to the online survey. In addition, respondents were 

asked to send the survey to people whom they might think would also be suitable as respondents. 

Even more, a large number of potential respondents were directly approached, because they were 

somehow related to the researchers. While approaching the respondents, it was concluded that the 

academic and ‘Top Clinical’ hospitals were unlikely to provide the desired response rate. The target 

group has therefore been extended to general hospitals and there was also some response from other 

types of care-providing centers with patient contact. 

3.4. Data analysis  
As described in the previous section, the hypotheses are tested by examining the relationships of 

different constructs. The complex relationships between multiple variables are analyzed, and 

therefore a multi-variable data analysis method is required (Hair et al, 2016). Nowadays, there are 

new second-generation techniques for doing multi-variable data analysis called Structural Equation 

Modeling (SEM). With Structural Equation Modeling, it is possible to test theoretically supported linear 

and additive causal models (Haenlein & Kaplan, 2004). SEM has two different approaches, namely; 

partial least squares SEM (PLS-SEM) and covariance-based SEM (CB-SEM) and (Hair et al, 2016). Partial 

least squares (PLS-SEM) is more focused on exploratory research and therefore very suitable for this 

type of survey research, which is in line with earlier comparable studies (Bradley et al., 2012; Cepeda‐
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Carrion, Cegarra‐Navarro, & Jimenez‐Jimenez, 2012; Van de Wetering, Versendaal & Walraven, 2018). 

PLS-SEM is suitable to incorporate unobservable latent variables measured indirectly by indicator 

variables (Hair et al., 2016). Since there is little theory about the studied relationships tested in this 

sample group, there is little knowledge of data distribution. SEM-PLS has the advantage that normal 

distribution is not required (C. M. Ringle, Sarstedt, & Straub, 2012). A structural equation model has 

two sub-models; the inner model and the outer model. The inner model is the structural model (figure 

1, paragraph 2.3) and shows the latent variables and their expected relationships. In this model, the 

latent variables could be exogenous or endogenous, where exogenous variables only have an arrow 

pointing out and endogenous variables have a least one arrow pointing in. The outer model shows the 

indicators that reflect the latent variables (Hair et al., 2016). A combination of the inner and outer 

models could be found in figure 2. 

 

Figure 2: Inner & Outer Model 

The execution of the analysis is done with the application SmartPLS 3 (Christian M. Ringle, Wende, & 

Becker, 2015). First of all, the reliability of the outer model must be checked by measuring the 

Cronbach’s alpha and composite reliability. To check for convergent validity, the indicators’ outer 

loadings and average variance extracted (AVE) are used (Hair et al., 2016). In a PLS-SEM model, the 

measurement of variance in an endogenous latent variable explained by the exogenous latent 

variables is the coefficient of determination, R2 (Hair et al., 2016). First, the collinearity between the 

latent variables needs to be assessed with a VIF-test, where a value above 5 is acceptable. Also, Stone-

Geisser’s Q2 value should be examined, which is the model’s out-of-sample predictive power or 

predictive relevance (Hair et al., 2016). 

 

3.5. Reflection on validity, reliability and ethical aspects 
When conducting research like this on, validity and reliability are essential aspects of the research 

(Saunders et al., 2016). As seen in section 3.2, measurement validity is achieved by using validated 

survey questions from earlier research, that studied the same constructs. Reliability was assured as 

much as possible, keeping in mind the threats to reliability (Saunders et al., 2016). The possibility of a 

participant error was made as small as possible by offering the survey online. Therefore, participants 

were able to complete the survey at a time that suited them best. Participant bias was minimalized by 
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guaranteeing that the answers would be processed anonymously. Researchers’ error and biases were 

minimized by using an online survey, of which the result is interpreted as objective quantitative data.  

Since the constructs being studied in this research are strongly related to the field of 

information technology, and doctors are not necessarily very familiar with IT business processes, prior 

to the survey, the question arose whether the doctors would be able to answer the questions. So, it 

was decided to involve a few doctors in the process of composing the survey. Four doctors were 

consulted in three iterations, and they were asked whether they understood the survey and were able 

to answer the questions. The first doctor, to whom the survey was presented, did not understand it 

at all. After every council, adjustments to the survey were made until the consulted doctors indicated 

that they understood it. Sometimes the doctors gave other useful comments, with which the survey 

was further improved. Of course, ensuring that the original indicators did not deviate too much from 

the validated indicators that were gathered from previous studies.   

With regard to the ethical aspects of this study; respondents were given the opportunity to 

complete the survey anonymously. Reusable personal data was not requested, and the questions did 

not include questions about personal or sensitive topics (Saunders et al., 2016). The respondents had 

full informed consent. Respondents who were no business relations of one of the researchers were 

only approached via the publicly accessible channel, LinkedIn. After he/she did not respond to the first 

approach, a reminder was sent with the note that no further contact will be made after.  
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4. Results 
In this chapter, the research model is analyzed using the results of the survey described in chapter 3. 
The first section describes the characteristics of the dataset. In addition, the quality of the data is 
determined. The second section is used to evaluate the measurement model, whereby the internal 
consistency reliability, convergent validity and discriminant validity of the reflective constructs are 
tested (Hair et al., 2016). At the end of this chapter, the structural model is analyzed to test the 
hypotheses by using the PLS algorithm in Smart PLS 3. The initial dataset consists of 93 respondents. 
Only results of respondents who actually pressed the send button are included. The other responses 
(for example, all questions answered, but not pressed send button) are not considered fully reliable. 
All tests are executed with 300 iterations and a stop criterion of 10-7 (standard setting). The used 
significance level is 5% in a two-tailed test, and bootstrapping was done with 5.000 samples.   

4.1. Data analysis 

4.1.1. Descriptive statistics 
The survey has yielded results from 93 respondents. Of these 93 respondents, 29 work in an academic 

hospital (UMC), 37 in a top clinical hospital (STZ), 12 in a collaborating general hospital (SAZ), 13 in 

another general hospital (OAZ) and there are two responses from other healthcare centers (Other),  

namely an institute and a rehabilitation center (figure 3). 89 of the respondents indicated that they 

work in a center where insurable care is provided, three people indicated that both insurable and non-

insurable care is provided and one respondent works in a center with non-insurable care. 27 

respondents work in other departments than the given options, however, some answers are strongly 

related to one (or two) of the given options, but in a slightly different form or a combination of two 

departments (see appendix 3 for the full list). The other respondents were fairly divided among the 

departments named in the survey. The three most frequently mentioned were; gynecology (8.6%), 

surgery (6.5%) and pediatrics (6.5%).  

The respondents were also asked how old their department is in its current form, this could 

be answered with a certain time period. Figure 4 shows the distribution among the periods. 

Respondents were also asked how long they are working as a doctor. 48 respondents answered that 

they are not a doctor (see appendix 3). The number of years of experience of the doctors interviewed 

(remaining 45) is divided as shown in figure 6. The job titles of the respondents can be seen in (figure 

5). It can be concluded that approximately 57% have a managerial position (head of department, chef 

de Clinique and business manager). 18% say they have a position other than the proposed options, 

within this group, there are also eight people who indicated they have some sort of management 

Figure 3: Type of hospitals in dataset Figure 4: Age of departments in dataset 
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position (see appendix 3), seven people have a position in which they have patient contact, and there 

is one policy advisor in this group. 

4.1.2. Quality of the dataset 
The initial dataset includes 93 respondents. The survey was conducted online with the use of 

Limesurvey and respondents were presented statements of which they had to indicate to what extent 

they agreed. This has ensured that there are no missing values in the dataset. Because the answer 

options to the questions that represented the indicator variables consisted of a 7-point slider scale, 

no outliers were detected. The data set was also examined visually to determine whether remarkable 

or repeated patterns could be discovered in the respondents' answers. No exceptional findings were 

discovered. As indicated in the previous section, one respondent’s job title is ‘policy advisor’ and he 

or she works in the finance department of that hospital. Given the nature of the questions, this person 

is not expected to have sufficient knowledge to complete the survey, since the observation during 

patient contact plays an important role. The final analyzes are therefore executed with a dataset of 

92 respondents.  

4.2. Measurement model 

4.2.1. Internal consistency reliability 
Cronbach’s alpha is traditionally used to measure the internal consistency reliability, and the test is 

used to estimate the reliability by assessing the intercorrelations of the observed indicator variables 

(Hair et al., 2016). However, Cronbach’s alpha assumes all indicators to have equal reliability, while 

PLS-SEM prioritizes the indicators according to their individual reliability (Hair et al., 2016). Besides 

that, Cronbach’s alpha tends to underestimate the internal consistency reliability, since it is sensitive 

to the number of items in the scale. Therefore, a different measure that takes into account the outer 

loadings of the indicators is seen as more appropriate (Hair et al., 2016). To determine the internal 

consistency reliability of the measurement model both tests are executed because Cronbach’s alpha 

tends to underestimate the reliability while composite reliability tends to overestimate the value. The 

actual reliability is often between these two measures. To test the Cronbach’s alpha and composite 

reliability of the reflective constructs, the analysis is performed with the PLS algorithm and factor 

weighting scheme selected, see the results in the next table.  

 

 

 

Figure 5: position of respondents Figure 6: length of career as a doctor 
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Table 1: Internal consistency reliability tests 

  Cronbach's Alpha Composite Reliability 

Environmental Turbulence 0.524 0.721 

IT capability 0.830 0.880 

Patiënt Knowledge Proces 0.867 0.900 

Rsponding Capability 0.936 0.951 

Sensing Capability 0.898 0.925 

 

Cronbach’s alpha is a value between 0 and 1; its threshold for internal consistency reliability is 0.70. 

Composite reliability also has a value ranging between 0 and 1, with the same threshold value of 0.70 

for more advanced stages of research. For both Cronbach´s alpha and composite reliability, a value 

above 0.90 (and definitely above 0.95) can be a sign that some indicator variables are measuring the 

same phenomenon and, therefore, could be semantically redundant (Hair et al., 2016). As could be 

seen in the table above, Environmental Turbulence has a Cronbach’s alpha of 0.524, which could imply 

that internal consistency is not guaranteed or at least is very low. Even though composite reliability is 

above 0.721, it is necessary to further assess environmental turbulence by looking at its validity (see 

next section).  

Furthermore, both sensing capability and responding capability have high Cronbach’s Alpha 

and composite reliability values. A value above 0.95 is undesirable, and therefore two or more 

indicators might be semantically redundant. The indicator responding capability has a composite 

reliability value of 0.951. Other researchers used this indicator in their study (Roberts & Grover, 

2012b), and they also found high Cronbach’s Alpha and composite reliability values but still below the 

critical threshold. However, their research was done in a customer-based environment, and the 

situation in a hospital might be slightly different. Sensing and responding capability could play another 

role in satisfying customers’ needs than it does in the process of providing health care. Besides that, 

this research is done in the Netherlands and the survey was conducted among Dutch-speaking 

respondents and, therefore, all questions were translated to Dutch. If indicators are semantically 

redundant, this is primarily a language-based thing. A more language-based analysis of the questions 

showed that questions 1 and 3 might be interpreted as overlapping questions; ‘we respond rapidly if 

something important happens with regard to our patients’ and ‘We quickly react to fundamental 

changes with regard to our patients’. ‘Something important’ and ‘fundamental changes’ seem to be 

somewhat semantically redundant since fundamental changes in a hospital environment are often 

important events. Besides that questions 3 and 5 might have some overlap as well; ‘We quickly react 

to fundamental changes with regard to our patients’ and ‘We are fast to respond to changes in our 

patient’s health service needs’. It may well be possible that ‘fundamental changes with regard to our 

patients’ and ‘changes in our patient’s health service needs’ were interpreted as more or less the same 

thing. Therefore it is decided to remove indicator PRC3 from the measurement model. After running 

the tests again, the Cronbach’s alpha of patient responding capability is now 0.914 and the composite 

reliability is 0.940, still very high, but both below the critical value of 0.950 (Hair et al., 2016). In order 

to not lose too much theoretical power, the removal of further indicators is not considered.  

4.2.2. Convergent validity 
Besides the reliability of the measurement model, it is important to assess its convergent validity. 
Convergent validity means to what extent the indicators are actual measurements of the constructs.  
To determine convergent validity the extent of correlation of the measurements within the same 
construct is analyzed (Hair et al., 2016). Since the indicators tend to measure the same construct in 
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different ways, they should share most of the variance (Hair et al., 2016). Convergent validity is 
measured by the indicator’s outer loadings, which is described as the variance extracted from the item 
and should be above 0.708 (square root of 50%)(Hair et al., 2016). Besides that, the convergent validity 
is assessed by the average variance extracted (AVE), which is the mean value of the squared loadings 
of the construct’s indicators and should be above 0.50 (Hair et al., 2016).  
 

Table 2: Outer-loadings (indicators on constructs) 
 

Environmental 
Turbulence 

IT capability Patient Knowledge Responding 
Capability 

Sensing Capability 

ENT1 0.866 
    

ENT2 0.564 
    

ENT3 0.377 
    

ENT4 0.656 
    

ITC1 
 

0.729 
   

ITC2 
 

0.795 
   

ITC3 
 

0.830 
   

ITC4 
 

0.780 
   

ITC5 
 

0.721 
   

PKP1 
  

0.686 
  

PKP2 
  

0.794 
  

PKP3 
  

0.710 
  

PKP4 
  

0.806 
  

PKP5 
  

0.837 
  

PKP6 
  

0.809 
  

PRC1 
   

0.867 
 

PRC2 
   

0.845 
 

PRC4 
   

0.917 
 

PRC5 
   

0.937 
 

PSC1 
    

0.885 
PSC2 

    
0.766 

PSC3 
    

0.895 
PSC4 

    
0.797 

PSC5 
    

0.871 

  
 
As seen in the table above, three indicators have outer loadings with values below 0.708. These 
indicators may, therefore, have a negative effect on convergent validity. The second measure of 
convergent validity is the average variance extracted (AVE). The AVE values for the constructs can be 
found in table 3, which shows that environmental turbulence has an AVE of 0.410. This construct must 
be further analyzed to increase its’ validity. If outer loadings are lower than 0.70, one could consider 
removing them from the model (Hair et al., 2016) if it has a positive influence on the AVE.  
 

Table 3: convergent validity 

  Cronbach's Alpha Composite Reliability 
Average Variance Extracted 

(AVE) 

Environmental Turbulence 0.524 0.720 0.410 

IT capability 0.830 0.880 0.596 

Patient Knowledge 0.867 0.900 0.602 

Responding Capability 0.914 0.940 0.796 

Sensing Capability 0.898 0.925 0.713 

 
The indicator with the lowest outer loading is indicator ENT3. So removing this indicator from the 
measurement model would be reasonable. After removing the indicator the tests were run again. The 
AVE of Environmental Turbulence is now 0.518 (above the threshold of 0.50) and removing PSC3 also 
had a positive effect on Cronbach's alpha and composite reliability; these are now 0.561 and 0.758. 



17 
 

Cronbach’s alpha score is still below the threshold of 0.70. However, composite reliability score is 
0.758, so above the threshold for convergent validity. Removing ENT2 from the measurement model 
gives a Cronbach’s alpha score of 0.445. So it is concluded that the construct environmental turbulence 
is best measured by indicators ENT1, ENT2, and ENT4.  

4.2.3. Discriminant validity 
The discriminant validity is the extent to which a construct is seen as a unique construct within the 
measurement model and captures phenomena of its construct. To determine that a construct is 
unique and therefore differs from other constructs, the indicators must have more correlation with 
their construct than with others. This can be determined by looking at the cross-loadings table, where 
the indicator’s outer loadings must be highest on its construct (Hair et al., 2016). Another approach 
for assessing discriminant validity is the Fornell-Larcker criterion. The Fornell-Larcker criterion 
compares the square-rooted AVE values with the score of the latent variable correlations. The rule of 
thumb is that the constructs AVE should be greater (preferably 0.2 higher) than the highest correlation 
with any other construct. See the results of the cross-loadings and Fornell-Larcker criterion tests in 
the tables below. 
 

Table 4: cross-loadings table 

 Environmental 
Turbulence 

IT capability Patient Knowledge 
Responding 
Capability 

Sensing Capability 

ENT1 0.862 0.205 0.370 0.105 0.341 
ENT2 0.568 -0.054 0.150 -0.051 0.123 
ENT4 0.698 0.230 0.212 0.182 0.308 
ITC1 0.213 0.728 0.327 0.360 0.227 
ITC2 0.195 0.795 0.433 0.309 0.341 
ITC3 0.141 0.830 0.455 0.320 0.421 
ITC4 0.165 0.780 0.415 0.303 0.474 
ITC5 0.188 0.721 0.434 0.291 0.324 

PKP1 0.212 0.266 0.687 0.170 0.386 
PKP2 0.475 0.419 0.794 0.344 0.588 
PKP3 0.234 0.416 0.710 0.306 0.537 
PKP4 0.364 0.451 0.805 0.146 0.464 
PKP5 0.215 0.485 0.837 0.306 0.583 
PKP6 0.179 0.432 0.809 0.434 0.642 
PRC1 0.163 0.277 0.468 0.867 0.498 
PRC2 0.185 0.462 0.359 0.845 0.520 
PRC4 0.087 0.364 0.227 0.917 0.398 
PRC5 0.076 0.346 0.291 0.937 0.446 
PSC1 0.308 0.421 0.651 0.475 0.885 
PSC2 0.347 0.369 0.568 0.347 0.766 
PSC3 0.318 0.401 0.609 0.553 0.895 
PSC4 0.269 0.445 0.558 0.379 0.797 
PSC5 0.409 0.363 0.565 0.432 0.871 

      

 
Table 5: the Fornell-Larcker criterion 

 Environmental 
Turbulence 

IT capability 
Patient 

Knowledge 
Responding 
Capability 

Sensing 
Capability 

Environmental Turbulence 0.720     
IT capability 0.230 0.772    

Patient Knowledge 0.367 0.539 0.776   
Responding Capability 0.144 0.407 0.379 0.892  

Sensing Capability 0.390 0.472 0.699 0.524 0.844 
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The cross-loadings test shows that all indicators have the highest loadings on their construct. The 
Fornell-Larcker criterion test shows all constructs have a higher square-rooted AVE than any 
correlation with other constructs. The square-rooted AVE of Patient Knowledge is only 0.777 higher 
than the correlation score with sensing capability. This seems reasonable since sensing patient needs 
and wishes is strongly related to patient knowledge process.  

Despite the acceptable test scores, both the cross-loadings test and the Fornell-Larcker 
criterion are unable to detect discriminant validity issues reliably (Henseler, Ringle & Sarstedt, 2015). 
Therefore the heterotrait-monotrait ratio (HTMT) of the correlations must be calculated as well. HTMT 
is defined as the ratio of the between-trait correlations to the within-trait correlations and therefore 
should not be close to zero (Henseler, Ringle & Sarstedt, 2015). The HTMT test calculates a ratio 
whereby the average scores of indicators’ correlation with indicators of other constructs (heterotrait) 
is divided by the average of the correlation scores of indicators within the same construct (monotrait) 
(Hair et al., 2016). Henseler, Ringle and Sarstedt (2015) stated that a value of 0.90 or higher might be 
a sign of poor discriminant validity. Since it needs to be tested that HTMT is significantly different from 
1, consistent PLS bootstrapping algorithm is executed with sample size 5000 (all other parameters are 
the same as earlier tests). 

  
Table 6: heterotrait-monotrait ratio (HTMT) test 

 Original 
Sample (O) 

Sample 
Mean (M) 

2.50% 97.50% 

IT capability -> Environmental Turbulence 0.351 0.409 0.224 0.667 
Patient Agility -> Environmental Turbulence 0.438 0.486 0.313 0.695 
Patient Agility -> IT capability 0.581 0.584 0.402 0.757 
Patient Knowledge -> Environmental Turbulence 0.474 0.517 0.347 0.729 
Patient Knowledge -> IT capability 0.621 0.625 0.456 0.782 
Responding Capability -> Environmental Turbulence 0.242 0.297 0.132 0.519 
Responding Capability -> IT capability 0.471 0.470 0.261 0.667 
Responding Capability -> Patient Knowledge 0.410 0.418 0.267 0.599 
Sensing Capability -> Environmental Turbulence 0.501 0.531 0.338 0.737 
Sensing Capability -> IT capability 0.538 0.541 0.363 0.716 

 
As could be seen in the above table, there is no construct with HTMT-ratio scores above 0.90. Besides 
that, none of the constructs has a score of 1.0 in the confidence intervals. All indicators have the 
highest loadings on their constructs and the square rooted AVE of each construct is higher than the 
correlation score with any other. It can be concluded that discriminant validity is assumed.  

As a conclusion of the tests performed in this section, ENT3 and PSC3 have been removed 
from the model. After that, consistency reliability, convergent validity and discriminant validity of the 
new measurement model are assumed. The table with the test scores of the final measurement model 
can be found below. 
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Table 7: Summary of tests results of the final measurement model 

Latent variabele 
Indicator / 

Score 

convergent validity internal consistency reliability discriminant validity 

Outer loadings AVE 
composite 
reliability 

Cronbach's 
alpha 

HTMT 

> 0.70 > 0.50 0.60 - 0.90 0.60 - 0.90 
confidence interval 
does not include 1 

Environmental 
Turbulence 

ENT1 0.862 

0.518 0.758 0.561 YES ENT2 0.568 

ENT4 0.698 

IT Capability 

ITC1 0.728 

0.596 0.880 0.830 YES 

ITC2 0.795 

ITC3 0.830 

ITC4 0.780 

ITC5 0.721 

Patient 
Knowledge 

Process 

PKP1 0.687 

0.602 0.900 0.867 YES 

PKP2 0.794 

PKP3 0.710 

PKP4 0.805 

PKP5 0.837 

PKP6 0.809 

Responding 
Capability 

PRC1 0.867 

0.796 0.940 0.914 YES 
PRC2 0.845 

PRC4 0.917 

PRC5 0.937 

Sensing 
Capability 

PSC1 0.885 

0.713 0.925 0.898 YES 

PSC2 0.766 

PSC3 0.895 

PSC4 0.797 

PSC5 0.871 
       

 

4.3. Structural model 
In the previous section, it is concluded that the final construct measurements are reliable and valid. In 

this section, the structural model is tested to support or reject the hypotheses. 

4.3.1. Second-order construct 
Patient Agility is a second-order constructs and is an endogenous variable in the structural model. To 

assess whether it can be predicted by the exogenous variables, as it was stated in the hypotheses, a 

two-stage approach is necessary (Henseler & Chin, 2010). The first step is to run the PLS algorithm 

with the path model as it was composed initially (after removal of ENT3 and PSC3, see section 4.2). 

The combined indicators’ latent variable scores for each construct are saved as latent variables. A new 

path model was built with the formative indicators (sensing capability and responding capability) as 

indicators for patient agility. After that, a collinearity test was executed first (Hair et al., 2016). The VIF 

scores are all below the threshold of 5, so no collinearity issues are assumed. In the second stage, the 

second-order construct PA is replaced by a first-order construct with one indicator for patient agility, 

which is the latent variable score all indicators of patient agility. The final structural model which is 

used to run the statistical tests can be found in the figure below. 
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Figure 7: Final Structural Model 

4.3.2. Assessing the structural model 
The final structural model is used to test if the estimated effects are grounded by looking at the path 

coefficient of the structural model. The path coefficients represent the standardized direct effect an 

exogenous variable has on an endogenous variable. A number above zero means a positive effect, and 

a negative number means a negative effect. The scale ranges from -1 to 1 where a number close to -1 

or to 1 means a strong direct effect (Hair et al., 2016). To calculate the path coefficients, a PLS 

bootstrapping test was executed (sample size: 5.000). To test whether or not the found path 

coefficients are significant, the standard deviation, t-statistics, and p values are calculated as well. 

Both direct and indirect effects are tested; the results are in the table below.  

Table 8: Path coefficient, standard deviation, T statistics and P values 

  Path 
Coefficient 

Standard 
Deviation 

T Statistics P Values 

Direct effects:     

IT capability  patient agility 0.21 0.10 2.12 0.03 

IT capability  patient knowledge process 0.48 0.07 6.54 0.00 

patient knowledge process  patient agility 0.51 0.09 5.54 0.00 

indirect effect:     

IT capability  patient knowledge process  
patient agility 

0.25 0.06 4.13 0.00 

total effects:     

IT capability  patient agility 0.45 0.08 5.44 0.00 

 
 

As could be seen in the table above, all effects are positive. Furthermore, all effects are significant 

with a significance level of 5% (two-tailed test). After it is determined that the path coefficients are 

positive and significant, the variance in the dependent variables PA and PKP, which can be explained 

by the model, must be looked at. To assess this, an R2-test is performed, whereby the value varies 

between 0 and 1 (Hair et al. 2016). For example, a value of 0.5 indicates that half of the variance in 

the dependent variable is explained by the model. The R2-values for patient agility and patient 

knowledge are; 0.52 and 0.35. So, 52% of the variance of patient agility is explained by the model, 

while 35% of the variance or patient knowledge process is explained (Hair et al., 2016). Besides the 

variance explained by the model, the effect sizes can be measured by the f2-test (see table 9). The f2-
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value is a measure for the amount of increase in R2 relative to the variance of the dependent variable 

that is not explained by the model, where a value above 0.15 means a medium effect size and above 

0.35 means a large effect size (Henseler, Ringle & Sinkovics, 2009). So, in this case, the effect size of IT 

capability on patient knowledge processes could be seen as large as well as the effect size of patient 

knowledge processes on patient agility.  

Table 9: f2-scores 

 f Square 

IT capability  Patient Agility 0.06 

IT capability  Patient Knowledge Process 0.33 

Patient Knowledge Process  Patient Agility 0.34 

 

Besides the test above, a Stone-Geisser’s Q2 – test was executed as well. A Stone-Geisser’s Q2-test is 

used to assess the model’s out-of-sample predictive power of the model and is calculated using a 

blindfolding procedure with omission distance 7 (default setting).  The Q2 values are calculated with 

the cross-validated redundancy approach since it fits PLS-SEM best (Hair et al., 2016) . The values for 

patient agility and patient knowledge process are 0.32 and 0.20, which could both be seen as a 

medium to large predictive relevance (Hair et al., 2016). 

4.4. Hypotheses testing 
Now that the structural model has been statistically tested, the results can be used to determine 

whether or not the hypotheses are supported or must be rejected. The first hypothesis is that IT 

capability has a positive effect on patient agility. The path coefficient of 0.21 means that there is 

indeed a positive effect. The effect found is also significant. As a result, it can be concluded that there 

is support for hypothesis 1. It should be noted that the f2 is low, so only a small part of the variance of 

patient agility is explained by this effect.  

 The second hypothesis; ‘the effect of IT capability on patient agility is mediated by patient 

knowledge processes’, has two sub-hypotheses. A positive effect of IT capability on patient knowledge 

process as well as a positive effect of patient knowledge process on patient agility was expected. Based 

on the calculations in the previous section, it can be concluded that there is support for both sub-

hypotheses since both effects are positive and significant. Besides that, the f2-values are high, which 

means a big part of the variance of the dependent variables patient knowledge process and patient 

agility are explained by these effects. Furthermore, a mediating role of patient knowledge process on 

the effect of IT capability on patient agility was expected. As seen in table 8 the indirect effect has a 

path coefficient of 0.25 and is positive and significant. The total effect of IT capability on patient agility 

is therefore significantly higher than the direct effect alone, which means that patient knowledge 

process indeed mediates the effect of IT capability on patient agility. So there is support for hypothesis 

2.  

 The third and fourth hypotheses are based on the assumption that the aforementioned effects 

become stronger as the organization operates in a turbulent environment. To test this, it is necessary 

to test the interaction environmental turbulence has with the positive effect of IT capability on patient 

knowledge process and with the positive effect of patient knowledge process on patient agility. A 

product indicator approach is sufficient here to test for moderating interactions since all indicators of 

the exogenous constructs are reflective  (Hair et al., 2016). As could be seen in table 10, environmental 

turbulence only interacts significantly with the effect of patient knowledge process on patient agility. 

So there is only support for hypothesis 4, hypothesis 3 must be rejected.  
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Table 10: Moderating effect of Environmental Turbulence 

 

Path 
coefficient 

Standard 
Deviation 

T Statistics P Values 

Moderating: IT capability  Patient Knowledge Process 0.09 0.12 0.71 0.47 

Moderating: Patient Knowledge Process  Patient Agility 0.19 0.08 2.31 0.02 

 

Based on the above, it can be summarized that there is support for 3 of the 4 hypotheses, hypothesis 

3 needs to be rejected. The next table shows a summary of the conclusions.  

 

Table 11: Summary of the conclusions on the hypotheses 

 Hypotheses  

H1: 
IT capability has a positive effect on Patient Agility 
 

+ 

H2: 
 

The effect of IT capability on patient agility is mediated by patient knowledge processes + 

  h2a: IT capability has a positive effect on patient knowledge process + 

  h2b: Patient knowledge process has a positive effect on patient agility + 

H3: 
The positive effect of IT capability on patient knowledge process is moderated by environmental turbulence such 
that the positive effect is further strengthened when environmental turbulence becomes high. 
 

+ 

H4: 
The positive effect of patient knowledge process on patient agility is moderated by environmental turbulence 
such that the positive effect is further strengthened when environmental turbulence becomes high. 

0 
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5. Conclusions, discussion and recommendations 
The results in chapter 4 are further discussed in this chapter. Besides that, a comparison with the 

previously discussed literature is made and it is mentioned how the findings contribute to the existing 

literature. Also, a deeper analysis of the results is given. Section 2 reflects on the research method and 

describes the limitations. The results found are critically examined, and the limitations of this research 

are discussed. Subsection 3 then provides guidance to care providers for the practical application of 

the findings in this study. Finally, in section 4 recommendations for further research are made. 

5.1. Conclusions 
The aim of this study was to find out to what extent the presence of the IT capabilities of hospitals 
contributes to the extent to which they succeed in satisfying the wishes and needs of their patients. 
An answer was sought to the central question: “Does IT capability has a positive effect on a hospital’s 
sense and responding capability through the mediating role of patient knowledge process and will this 
effect be moderated by the environment’s turbulence in which the hospital operates?” To answer this 
question, four hypotheses were drawn up, which were based on the existing literature. To determine 
whether support could be found for the hypotheses, a quantitative study was conducted, and data 
collection was done with a survey. The research model was analyzed using a PLS-SEM model with the 
use of the survey’s results.  
 The first hypothesis was based on a large number of earlies studies, in which a positive effect 
of IT capability on firms’ agility was found (Lu & Ramamurthy, 2011) and of IT competencies on firms’ 
agility (Chakravarty et al., 2013; Piccoli & Ives, 2005; Lu & Ramamurthy, 2011; Ravichandran, 2018; 
Sambarmurthy, Bharadwaj & Grover, 2003). A significant positive effect of IT capability on patient 
agility was also found in this study. However, this effect was not very strong.  

In order to test the second hypothesis; ‘The effect of IT capability on patient agility is mediated by 
patient knowledge processes’, was split into two sub-hypotheses. The first sub-hypothesis was based 
on the fact that customer-based knowledge creation has a positive effect on a firm's customer-sensing 
capability, which is part of a firm's agility (Roberts & Grover, 2012b). In addition, the positive effects 
of customer knowledge process on customer response capability were also discussed in the earlier 
literature (Jayachandran, Hewett & Kaufman, 2004), another part of agility. Concluding on this, the 
sub-hypothesis that patient knowledge process has a positive effect on patient agility was drawn up. 
The results of the study indeed show support for this positive effect. Furthermore, the results showed 
that the effect size of that effect is fairly large and that it explains a substantial part of the variance in 
patient agility.  

The second sub-hypothesis was based on research by Tzokas et al. (2015) in which they found that 
organizations’ technical capabilities have a positive influence on absorptive capacity. Other research 
supports this, in which a positive effect of IT capability on absorptive capacity was found (Iyengar, 
Sweeney & Montealegre, 2015). This research also shows similar findings, as found in earlier studies. 
It can be concluded that the positive effect of IT capability on patient knowledge process is also 
significantly present in the studied hospital environment, and therefore, support has been found for 
sub-hypothesis 2b. 

As described in the theoretical framework, previous studies have concluded that the effect of IT 
capability on patient agility is mediated by patient knowledge process (Bradley et al., 2012; Trippins & 
Sohi, 2003). A significant mediating role of the Patient Knowledge process on the effect of IT capability 
on patient agility was also found in the investigated environment of Dutch hospitals and therefore this 
contributes to the existing literature and support for hypothesis 2 is found. 

Since hospitals operate in high-velocity markets in which a quick response to changes is important 
(Pavlou & el Sawy, 2006), the presence of environmental turbulence was assumed to have a 
strengthening interaction with the effect of IT capability on patient knowledge process and the effect 
of patient knowledge process on patient agility. This effect was also seen in research of Mao, Lui and 
Zhang (2015). They found that environmental uncertainty is a moderator of IT capability’s 
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effectiveness. Hypothesis 3 was drawn up to test whether environmental turbulence had a 
moderating role in the effect of IT capability on patient knowledge process. No support for this was 
found, so the hypothesis was rejected. Hypothesis 4 was based upon the assumption that 
environmental turbulence was supposed to interact with the effect of patient knowledge process on 
patient agility, and support for this hypothesis was found. This is in line with earlier research of Rai 
and Tang (2010), who found an interaction of environmental turbulence on the effect of two 
capabilities, process alignment and flexibility. One could say that process alignment has the same 
characteristics as patient knowledge process and flexibility has much in common with agility. 

With the above conclusions, the main research question; “does IT capability has a positive effect 
on a hospital’s sense and responding capability through the mediating role of patient knowledge 
process, and will this effect be moderated by the environment’s turbulence in which the hospital 
operates?” is answered. IT capability has indeed a positive effect on a hospital’s sense and responding 
capability and this effect is mediated by patient knowledge process. The moderating role of 
environmental turbulence strengthened the effect of patient knowledge process on patient agility, 
but not the effect of IT capability on patient knowledge process.  
  

5.2. Discussion – reflection 
Although support was found for almost all hypotheses, this study also had to deal with a few 

limitations. The first point of discussion is the relatively small sample size. Although the sample size 

was large enough to run the analyzes, it was still relatively small compared to the total research 

population. Data collection seemed harder than expected. Before the publication of the survey, it was 

expected that a sufficient response would be achieved by approaching the academic and top clinical 

hospitals. During this process it turned out that this approach would not deliver the desired response 

rate, so it was decided to include other hospitals in the survey. Academic hospitals and ‘Top-Clinical’ 

hospitals have many similarities in the care they provide, which is often more focused on complex 

care. While in general hospitals less complex care is provided. Therefore, it might be assumed that 

there are some differences between these two groups. Another factor that made data collection 

difficult was the GDPR legislation in the Netherlands. Because of this, it was only possible to make 

contact with potential respondents via Linkedin. However, the success rate of this approach was quite 

low. Luckily, all researchers had some good contacts within different hospitals, and with their help, 

the necessary response rate was achieved. In conclusion, it can be stated that the survey might be to 

difficult to answer for many doctors since a lot of questionnaires were half-completed.  

 The theoretical framework in which the hypotheses were grounded, was the basis of the 

questioned constructs in the survey. The survey consisted of questions from validated surveys. 

However, these questions were mostly asked within a customer-based environment. The relationship 

that patients have with hospitals is different from the relationship customers have with commercial 

selling parties. When patients need care, they can choose from some hospitals they can go to, but 

very little is known about the expected service at that time. There is no real market of supply and 

demand in insured health care. In addition, the care provided to a particular patient is entirely based 

on the knowledge that hospital has about that patient. After all, one cannot cure someone if one does 

not know what to cure. In commercial markets this mechanism works differently; customers are 

tempted to buy a company’s products or services as a result of a complex marketing mix. Within this 

marketing mix it is important that the product or services meet the wishes and needs of customers. 

This could be done best if the company has excellent knowledge about their customers (Kotler et al., 

2014). However, knowledge of the customer is often generalized, and based upon this knowledge, 

customer profiles are made for various market segments. Products and services are created to meet 

the wishes and needs of those market segments and potential customer profiles (Kotler et al., 2014). 
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However, since a service provided in hospitals is entirely based on the knowledge and specific needs 

of the individual patient, it cannot be generalized. And, therefore, patient knowledge processes 

probably have an another and definitely more critical function within the services of hospitals. So the 

construct of patient knowledge process might differ from patient customer process.  

Furthermore, agility is important for commercial organizations that operate in high-velocity 

markets (D’Aveni and Gunther, 1994). Agility can contribute to gaining competitive advantage and 

therefore staying ahead of the competition. Within the hospital sector, the threats of competitors are 

considerably lower. There is hardly any threat from new entrants or substitutes and all hospitals have 

their specialisms or geological advantages. As a result, the moderating effect of environmental 

turbulence on the studied effects is probably a lot lower than in a market with strong competitiveness, 

where the concept of agility is more important. Therefore, it may be possible that some 

propositions/questions are interpreted differently by healthcare providers than by employees of 

organizations that operate in customer-based commercial markets. 

5.3. Recommendations for practice  
As stated earlier, the provision of care to patients is entirely based on the knowledge that a hospital 

has about its patients and patient knowledge processes are essential within hospitals. This research 

shows a strong positive effect of IT capability on patient knowledge process. From this point of view, 

it can be advised that it is very important for hospitals to invest in their IT capabilities, in order to gain 

the best possible knowledge about their patients. This is further legitimized by the fact that patient 

knowledge process strongly contributes to patient agility, which is subsequently strongly related to 

the quality of care provided. For that reason it needs a recommendation to hospitals to have a strong 

focus on improving their IT capabilities. 

5.4. Recommendations for further research  
This research has contributed to the existing literature by testing the effects described within the 

Dutch hospital sector. Alsmost all of the assumptions about these effects are supported. However, the 

research has only been done within the Dutch healthcare sector. Unlike commercial markets, the 

characteristic of a hospital sector is highly dependent on the country in which it is located. Since it is 

often the result of complex political decisions. A recommendation for further research could, 

therefore, be to conduct this research in other countries, to determine whether the relationships 

found, also apply to that environment.  

In addition to the effects of the relationships found, it may also be possible to study constructs 

with other quantitative indicators. For example, the construct IT capability may be supplemented with 

quantitative data about the financial investment that is being made or maybe by an objective 

valuation of the present IT. Besides the effect of IT capability on patient agility and the effect of patient 

knowledge processes on patient agility, it could also be interesting to look at the effects of IT capability 

and patient knowledge process on, for example, waiting lists, cost-effectiveness, patient satisfaction, 

and complications after the provided care, which are all critical success indicators for hospitals. 

A final recommendation for further research relates to the sample size. It can be interesting 

to study if there are differences between the different hospital types or even between the different 

types of departments. In order to find significant differences, a considerably larger sample size is 

required. To achieve a better response rate, a more extended research period is advised. Healthcare 

is struggling with substantial staff shortages, and people may not have much time to complete an 

online survey.  
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Appendix 1 
Queries: 

Scholar.google.com (via VPN of  Univeristy of Amsterdam): 

1. "IT capabilities" OR "IT capability"  AND "customer response capability" AND "knowledge process" AND "agility" 

AND "dynamic capabilities"  10 artikelen gevonden.  

2. "IT capabilities" OR "IT capability"  AND "customer response capability" AND "knowledge process" AND "agility" 

AND "dynamic capabilities"  49 artikelen 

3. "IT capabilities" OR "IT capability"  AND “absorptive capacity” AND “hospital” AND "agility" AND "dynamic 

capabilities"  98 artikelen  

4. "IT capabilities" OR "IT capability"  AND “absorptive capacity”  AND "patient agility" AND "dynamic capabilities” 

 geen resulaten 

5. "patient agility"  30 resultaten  

6. "IT capability" OR "IT capabilities" OR "IT competency" AND "customer response capability"  33 resultaten  

7. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities"AND "absorptive" AND "agility" AND "dynamic capabilities" AND "IT capability?" OR 

"patient response" OR "patient Knowledge”  51 artikelen  

8. "IT capability" "organizational learning""Knowledge process"  88 artikelen 

9. "IT capability" "absorptive capacity""Knowledge process""Agility"  40 

 

Per journal basket of 8: 

10. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities" AND "absorptive" AND "agility" OR "customer response capability" AND "knowledge” 

source: MIS  7 artikelen  

11. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities" AND "absorptive" AND "agility" OR "customer response capability" AND "knowledge” 

source: “European journal of information” 13 artikelen  

12. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities" AND "absorptive" AND "agility" OR "customer response capability" AND "knowledge” 

source:”Information Systems Journal” 2 artikelen  

13. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities" AND "absorptive" AND "agility" OR "customer response capability" AND "knowledge” 

source:”Information Systems Research” 9 artikelen  

14. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities" AND "absorptive" AND "agility" OR "customer response capability" AND "knowledge” 

source: Journal of AIS 0 artikelen  

15. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities" AND "absorptive" AND "agility" OR "customer response capability" AND "knowledge” 

source: Journal of Information Technology 0 artikelen 

16. "information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND 

"dynamic capabilities" AND "absorptive" AND "agility" OR "customer response capability" AND "knowledge” 

source: Journal of Strategic Information Systems4 artikelen 

The following was used to query the Open Universiteit quick search: 

("information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND "dynamic 

capabilities""absorptive" AND "agility" AND "dynamic capabilities""IT capability" OR "IT capabilities" OR "customer 

response capability" OR "customer knowledge""information technology" OR "knowledge processes" OR "healthcare") AND 

("dynamic capabilities")AND (PublicationTitle:("European Journal of Information Systems" OR "Information Systems 

Journal" OR "Information Systems Research" OR " Journal of Management Information Systems Journal of AIS" OR "Journal 

of Information Technology" OR "Journal of Management Information SystemsIS" OR "Journal of Strategic Information 

Systems" OR "MIS Quarterly"))  12 resultaten 

("information technology" AND "IT capabilities" OR "IT capability" AND "absorptive capacity" AND "agility" AND "dynamic 

capabilities""absorptive" AND "agility" AND "dynamic capabilities""IT capability" OR "IT capabilities" OR "customer 

response capability" OR "customer knowledge""information technology" OR "knowledge processes" OR "healthcare") AND 

("dynamic capabilities")  159 resultaten 
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“Snowball” articles: 

 Amit and Schoemaker 1993 - RBV 

 D’Aveni and Gunther, 1994  - Dynamic capability 

 Mendelson and Pillai 1998 - Environmental turbulence 

 Bharadwaj, 2000 – RBV, IT capability 

 Zahra & George, 2002  - Absorptive capacity 
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Appendix 2 
 

Construct Reference Indicator Description 

IT Capability 
(Chakravarty et 

al., 2013) 

ITC1 We have strong technical IT skills 

ITC2 We have adequate knowledge about IT 

ITC3 Our IT skills are comparable with the best in the industry 

ITC4 We invest heavily in our IT human resources 

ITC5 
We have a good understanding of the possible benefits of IT 
applications. 

        

Patient knowledge processes 
(Jayachandran 

et al., 2004) 

PKP1 
We regularly meet patients to learn about their current and 
potential needs for new health services 

PKP2 Our knowledge of patients’ needs is thorough 

PKP3 
We systematically process and analyze patient data and 
information 

PKP4 
We regularly study our patient’s needs for new health service 
development 

PKP5 
We have interdepartmental meetings regularly to discuss patient’s 
needs 

PKP6 
Our department spend time discussing patient’s future needs with 
other (clinical) departments 

        

Patient agility 

(Roberts & 
Grover, 2012b) 

    

Patient sensing capability 

PSC1 
We continuously try to discover additional needs of our patients of 
which they are unaware. 

PSC2 
We extrapolate key trends to gain insight into what patients in a 
current market will need in the future. 

PSC3 
We continuously try to anticipate our patients’ needs even before 
they are aware of them. 

PSC4 
We attempt to develop new ways of looking at patients and their 
needs 

PSC5 We sense our patient’s needs even before they are aware of them. 

Patient responding capability 

PRC1 
We respond rapidly if something important happens with regard to 
our patients. 

PRC2 
We quickly implement our planned activities with regard to 
patients 

PRC3 
We quickly react to fundamental changes with regard to our 
patients 

PRC4 
When we identify a new patient need, we are quick to respond to 
it. 

PRC5 
We are fast to respond to changes in our patient’s health service 
needs 

        

Environmental turbulence 
(Rai & Tang, 

2010) 

ENT1 Patient preferences change rapidly in our market segment. 

ENT2 There is intense competition for market share in our industry. 

ENT3 Forecasting patient demand in our segment/field is very difficult. 

ENT4 
Technological innovations have brought many new health service 
ideas to our field of expertise in the recent years. 

        

Control variables       

  Doctors in fte    CTV1 Please indicate how many doctors (fte) work in our department. 

   size department in fte  
  CTV2 

Please indicate the total size-class of your department. (total fte 
including support and secretary staff) 

  Hospital type   CTV3 Please select your hospital type: 

  Department Type   CTV4 Please indicate your department (type) 

  Age of department   CTV5 Please indicate the age of your department . 

  working experience    CTV6 Please indicate the amount of your working experience  

  Number of patients  
  CTV7 

Please indicate the amount of patients your departments sees 
annually 

nsurable or non-insurable    CTV8 Onze afdeling richt zich primair op: 

  Respondent’s function   CTV9 Please indicate your current function within the organization: 

Table 12: constructs and indicators 
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Appendix 3 
 

List of departments: 
 

Departments in survey   Other departments 
 

Algemene Inwendige Geneeskunde 2 2 poliklinieken KNO en Oogheelkunde 1 

Anesthesiologie 2 allergologie klinische immunologie 1 

Apotheek 1 beeldvorming , apotheek en laboratoria 1 

Cardiologie 5 cardiologie, cardiothoracale chirurgie en longgeneeskunde  etage 8 1 

Cardiothoracale Chirurgie 1 cardiologie/ thorax chir. vaat chirugie/ vasc. interne 1 

Chirurgie 6 Dagbehandeling 2 

Dermatologie 2 Derma en expertise centum lymfologie 1 

Infectieziekten 1 En neonatologie samen 1 

Intensive Care Volwassenen 5 Financien & Control 1 

Kindergeneeskunde 6 kinderrevalidatie 1 

Kl. Immunologie & Reumatologie 1 klinische zorg 1 

Klinische Oncologie 2 Medische Beeldvorming 1 

Longziekten 2 Neuro cardio onco interne pulmo 1 

Maag-, darm en leverziekten 3 OK 1 

Neurochirurgie 2 OK centrum 1 

Neurologie 2 Okc 1 

Nierziekten 3 OK-planning en transferzorg 1 

Oogheelkunde 1 Operatieafdeling/Endoscopieafdeling/CSA/poli anesthesie 1 

Orthopedie 3 operatieamercomplex 1 

Overige 27 Orthopedie, chirurgie en urologie 1 

Psychiatrie 1 Paramedici zorg 1 

Revalidatie 1 Psychosociale Zorg 1 

Spoedeisende hulp 2 radiologie 1 

Urologie 2 Radiologie en Nucleaire Geneeskunde 1 

Vasculaire geneeskunde 2 Radiotherapie 1 

Verloskunde/Gynaecologie 8 Vrouw moeder en kind (kindergeneeskunde en verloskunde) 1 

 

List of positions: 
 

Position: 
 

Other positions: 
 

manager or doctor 

Afdelingshoofd 41 Anesthesiemedewerker 1 medical staff 

AIOS 4 beleidsadviseur 1 none 

Arts (Specialist) 19 Decaan wetenschap en specialist 1 medical staff 

Chef de clinique 2 Gespecialiseerd verpleegkundige 1 medical staff 

Manager bedrijfsvoering 10 Klinisch verloskundige 1 medical staff 

Overige 17 leider onderzoeksgroep 1 manager 
  

manager 1 manager   
Medisch manager 1 manager   
Meewerkend teamleidinggevende 1 manager 

  
Oncologieverpleegkundige 1 medical staff   
Onderafdelingshoofd 1 manager   
organisatorisch manager 1 manager 

  
psychologisch sectormanager 1 manager   
Teamleider 2 manager   
verpleegkundig specialist 1 medical staff 

  
vakgroepvoorzitter 1 manager 
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