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SUMMARY 

In the Netherlands, it has been suggested that every year almost 3.5 million cases of 

sickness absence are reported due to stress-related disorders making stress the number 

one occupational illness (CBS & TNO, 2014; TNO, 2016). In the context of this research, 

Aspinwall and Taylor (1997) provide the most complete definition of occupational stress, 

stating that stress occurs due to a mismatch between demands and resources and that the 

experience of stress is accompanied by wanting to cope with the problems. Occupational 

stress can be identified both objectively and subjectively, however in most cases both 

methods are extensive. The Need for Recovery scale by van Veldhoven & Broersen (2003) 

is adopted to identify a need for stress relief. The scale assumes that people who 

experience a need for stress relief experience occupational stress as well.  

 

According to the Job Demand-Resource model (Demerouti, Bakker, Nachreiner & Schaufeli, 

2001) and the Control model (Spector 1998), available job resources and one’s perceived 

control over these resources are necessary when wanting to relieve stress as a result of 

high demands. Active coping can relief stress by actively managing the demands placed 

on the individual by using available resources. Notable, the resources mostly implied in 

psychological research are the intrapsychic resources like self-reliance and confidence 

(Skinner et al., 2003; Taylor & Stanton, 2007; Taylor, 2011). It is known that some 

resources embedded in the physical work environment are able to relieve the height of the 

demands placed on the individual and can therefore relief occupational stress as well 

(Vischer, 2007; Cooper & Cartwright, 1994; Thayer et al., 2010). Limited research has 

been done regarding the physical work environment acting as a resource able to support 

active coping behaviour. For that reason, the current research will investigate whether the 

physical work environment in different office types supports active coping behaviour.  

 

There are different office types, each with a different physical work environment. The three 

main office types are the cellular office, the open plan office and the Activity Based Office 

(ABO). A cellular office is a small, enclosed room occupied by one or a few people. In 

addition to cellular offices, a widely used lay out is the open plan office. They are 

characterized by an absence of interior walls and are thus areas occupied by a greater 

number of employees with individual work stations (Davis, Leach & Clegg, 2011). Working 

in an ABO concept means that a workstation can be chosen by an employee which best 

suits the activity at hand, both from a preference and a functional perspective (Appel-

Meulenbroek, Groenen & Janssen, 2011), which means that there is no allocated seating. 

Desks are available both in private rooms and open areas, to create diversity in office space 

that employees can choose from. Each office type provides a different physical work 

environment, which is assumed to lead to a different opportunity of active coping. The 
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reason for this difference in coping is most likely due to the distinction of the office 

characteristics. The most apparent differences in the characteristics of the office concepts 

are between that of an assigned versus unassigned desk, working in an open space versus 

an enclosed space and the number of people the room is shared with.  

 

To be able to understand the behaviour of the respondents in the current research, it is 

important to know in what office type they work. However, it is difficult to define the office 

types, since many combinations or exceptions are possible. For that reason, the office 

types are categorised according to the office characteristics as shown in Table 1.  

 

Table 1: Categorisation office types 

 Assigned Unassigned 

Enclosed space Cellular office  

 

 

ABO 

- 1 person Private room 

- 2 – 3 persons/room Shared room 

Open space Open plan office 

- 4 – 9 persons/room Small open office 

- 10 – 24 persons/room Medium-sized open office 

- > 24 persons/room Large open office 

 

The identified research gap focuses on active coping behaviour in office concepts, which 

should be supported by the availability of resources embedded in the physical work 

environment. Although some stress relieving resources have been identified, investigating 

whether this leads to the desired behaviour is not taken into account. Furthermore, it is 

investigated whether there is a difference in active coping between the several office types. 

The main research question is therefore defined as follows: ‘To what extent can stress 

relieving resources in the physical work environment support active coping behaviour 

across different office types?’ 

 

A questionnaire has been developed and distributed based on the information which has 

been found in the literature study. Both a need for stress relief and active coping behaviour 

have been identified, which are necessary variables to perform the main analysis with. As 

mentioned, the need for stress relief has been identified by adopting the Need for Recovery 

scale. Active coping behaviour is measured by using a list of behavioural items that (in 

theory, or based on empirical literature) might offer coping strategies to office workers. 

The behavioural items have been based on the resources which are available in the physical 

work environment which are believed to be able to relieve stress. The questionnaire has 

been sent to several companies and personal contacts from the 11th of March till the 27th 

of March leading to 181 respondents.  
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Both the Need for Recovery scale and the Active coping scale are based on the Rasch 

model. This is a model which is able to mathematically formalise the assumptions of the 

Campbell paradigm, which makes it possible to determine ones attitude towards a 

construct. In the case of the Need for Recovery scale, people’s attitude towards a need for 

stress relief is measured and in the Active Coping scale, people’s attitude towards active 

coping behaviour is measured. In the Campbell paradigm there are two assumptions. The 

first is that attitudes are reflected in the amount of obstacles (costs) a person is willing to 

overcome in order to reach a goal. This means that difficult behaviour is only observed by 

those people who have a high attitude (either a need for stress relief or active coping 

behaviour). The second assumption is that people who engage in demanding behaviour 

are also expected to engage is all less demanding behaviours. The scales are used to 

identify whether there is a need for stress relief in the sample and whether active coping 

behaviour occurs. The statistics of the scales are calculated in Winsteps which incorporates 

the underlying assumptions of the Rasch model. With these statistics, the further analysis 

are conducted. 

 

Using a Pearson correlation, the results showed no correlation between a need for stress 

relief and active coping behaviour, meaning that in this research stress does not lead to 

more active coping nor that active coping leads to stress relief. Although this is not as 

expected, it could be possible that the Active Coping scale measures a motivation which 

remains unknown at this point. This would mean that instead of measuring active coping 

behaviour, a different construct is measured. It could also be possible that people do not 

consciously perform the behaviour to relief stress, meaning that no relation is found 

between the two variables. Furthermore, it could be possible that conducting a Pearson 

correlation with the statistics of the Rasch model was not the best method to calculate the 

relation between a need for stress relief and active coping behaviour.  

 

When performing an analysis of variance no significant difference of a need for stress relief 

is observed across the office types. This was as expected, meaning that in this sample the 

office types did not lead to more stress. It is known that the environment can have an 

impact on stress and thus a need for stress relief. It is therefore also likely that due to a 

difference in the physical work environment, some office types lead to more stress. When 

a difference in need for stress relief would have been detected in the sample, it could not 

have been concluded that this was due to the physical work environment, since many more 

variables could have been of influence and the results could have been circumstantial.  

Overall the level of need for stress relief in the sample was low, which could be explained 

since stressed people might not take the time to fill out a questionnaire.  
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Performing an analysis of variance showed a significant difference in relation for active 

coping behaviour across the office types. Thus, it can be concluded that there is a difference 

in active coping behaviour across office types. An in-depth analysis had shown that 

behaviour which was related to individual control of the room (switching off lights, opening 

window), personalisation (pictures) and noise control (sitting in a quiet area) were 

significantly different across the office types. In the overall scale, no difference was 

observed between the open office and the cellular office, but since the items are regarded 

separately as well, the differences became clearer. Here, the results indicated that for the 

most items active coping behaviour was easiest in a cellular office. Next, active coping 

behaviour was considered easiest in an ABO concept, but was quite close to the cellular 

office. This means that the cellular office and ABO concept performed rather equally. The 

open office performed the least out of the three office types.  

 

The main goal of the research was to gain insight in whether the physical work environment 

was able to support active coping behaviour and whether there is a difference in active 

coping behaviour across the different office types. It can be concluded that the physical 

work environment can support active coping behaviour. The model of the Active Coping 

scale suggested that active coping behaviour occurred in the offices and that the items fit 

together in a model well. Furthermore, a difference in active coping behaviour is detected 

across the different office types. This means that the different physical work environments 

support different active coping behaviour.  

 

This research contributes to scientific research in several ways. Most studies tend to focus 

on the physical work environment as being a cause for stress, rather than being a possible 

resource to relieve stress. Furthermore, active coping behaviour has not been taken into 

account in research regarding the physical work environment in relation to stress relief. 

This research will therefore contribute to the knowledge in the research field of the physical 

work environment in relation to stress relief. Furthermore, the differences between office 

types have been discussed elaborately in literature. However, little is known about the 

influence of the physical work environment of offices on health. In this research, the cellular 

office, the open office and the ABO concept were studied and the differences between the 

available resources were determined. Since there was a difference in resources, it was 

possible to identify that active coping behaviour differed across the office types. This means 

that this research has provided an insight into the influence of the physical work 

environment of offices on health.  
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Considering the limitations to the study, there are some future recommendations which 

can be made. Ideally the questionnaire should be distributed amongst the employees of a 

large company with several locations and different office types throughout the Netherlands. 

Therefore, it is recommended that in an early stage of the research, a large company with 

several locations is found where the survey can be distributed. This would make sure that 

a similar office culture with similar norms and values is present, making the results more 

reliable. Furthermore, there is only a small group of respondents working in a cellular office 

who have responded to the questionnaire. It is recommended that a company is found 

which has a roughly equal distribution of office types. In addition, a longitudinal design 

would be better suited for future research. The transactional model implies that there is a 

change in occupational stress after performing active coping behaviour. This change 

however, cannot be observed when performing a cross-sectional design study, since data 

is gathered at only one point of time. 

 

The findings of this research can provide several managerial implications. The behavioural 

scales per office type provide a good insight into the specific active coping behaviour and 

the differences per office type. Even though personalisation is possible when the desks are 

assigned, it did not occur as much as expected. Since personalisation can reduce stress, it 

is important that it is reinstated and also applied in offices with unassigned seating.  With 

modern technology, personalisation can be achieved by a number of implications. Smart 

photo frames are an example which could provide personalisation even when the desks 

are not assigned. Furthermore, a sense of ownership should increase especially in ABO 

concepts. Interestingly, 85% of the people who work in an ABO concept choose the same 

desk every day. This means that even though the office should inspire flexibility, people 

feel most comfortable at the same seat. Perhaps semi-assigned seating, where there is a 

formalised understanding of the distribution of the seating amongst colleagues, would 

provide the sense of ownership which is desired in an ABO concept. When looking into 

noise control, it especially seemed to be a problem in the open office and ABO concept. 

There are several practical implications which could make sure noise is more controlled in 

the larger spaces. The first is providing quiet rooms, where people can work in silent 

without being disturbed by others. A second implication is phone-free zones where people 

have to go to a separate area to make a phone call. A third implication is installing red and 

green lights, indicating whether an employee can be disturbed by a colleague or not. These 

implications could prevent unwanted noise and frustration.  
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CHAPTER 1. INTRODUCTION  

This introductory chapter sets the framework for the theoretical context and provides the 

background, research goal, research questions and societal and scientific relevance of the 

subject. Work-related stress and the physical work environment are introduced and the 

shortcomings of contemporary research are identified.  

 

1.1 BACKGROUND 

In the Netherlands, it has been suggested that every year almost 3.5 million cases of 

sickness absence are reported due to stress-related disorders, making stress the number 

one occupational illness in the Netherlands (CBS & TNO, 2014; TNO, 2016). The definition 

and nature of stress has been the focus of much debate in scientific literature and as a 

consequence various approaches to the study of stress have been identified (Selye, 1936; 

Lazarus, 1966; Symonds, 1947). The three main approaches to stress are the engineering 

approach (Symonds, 1947), the physiological approach (Selye, 1936) and the transactional 

approach (Lazarus, 1966). Both the engineering and the physiological approach are 

considered dated. The interaction between environment and person, that is considered a 

necessary part of approaches like behaviour, is neglected (Rial-Gonzalez, 2000). The 

transactional approaches focus on the possible imbalance of fit between demands from the 

environment and the ability of an individual to deal with those demands (Rial-Gonzalez, 

2000). As Lazarus (1966) describes, stress is the relationship between the person and the 

environment the person is in. He states that it is rather the subjective evaluation of the 

environment which causes stress, than the nature of the environment (Lazarus, 1966).  

 

The definition of work-related stress originates from the approaches used to define stress. 

Aspinwall and Taylor (1997) have applied the transactional model to the context of work. 

Particular conditions of work, both physical and psychosocial, and the worker’s perception 

of a mismatch between the demands placed upon them by the working environment and 

the resources (physical, cognitive, emotional, social etc.) available to them leads to 

experiencing stress. Some of the psychosocial conditions at work which pose a risk for 

work-related stress as identified by Cox (1993) include excessive workload and work pace, 

poor communication, lack of participation, job uncertainty and an unclear role in the 

organisation. This means that work-related stress can originate from multiple sources. 

Potential consequences of long term exposure to stress include both physical and 

psychological problems like anxiety, mental breakdown, obesity and cardiovascular disease 

(Thayer et al, 2010; Sincero, 2012; Stefanaki, Pervanidou, Boschiero, & Chrousos, 2018), 

making it a serious health threat. In order to minimize the negative consequences of stress, 

stress can be prevented, restored or relieved. When preventing stress, the direct stressors 



2 
 

which cause stress are tackled and eliminated, so stress cannot occur. While restoration 

refers to a return of normal health (Oxford Dictionary, n.d.), relieving stress includes 

offering external resources to employees to cope with stress without tackling the direct 

stressors, so that the experienced stress is minimized (Oxford Dictionary, n.d.). Relieving 

stress is thus incomplete restoration, meaning that stress is minimized instead of fully 

restored. This research focuses on relieving stress as opposed to prevention or restoration.  

 

When individuals attempt to cope with stress, a change in cognition, behaviour and 

physiological functions can be detected (Aspinwall & Taylor, 1997). As in the general 

transactional approach, Aspinwall and Taylor have included the interaction between 

individuals and their environment and the ability to deal with this interaction based on the 

available resources. In most psychological literature, the resources available to a person 

are intrapsychic, like self-reliance, confidence and self-esteem (Skinner et al., 2003; Taylor 

& Stanton, 2007; Taylor, 2011). However, the current research investigates whether the 

physical work environment can function as a resource as well to relieve work-related stress.  

 

Several studies have identified features of the physical work environment, which are able 

to relieve stress. These include a.o., nature, spatial layout and personalisation (Sundstrom 

1986; Vischer, 2008; Vischer, 2007). However, the physical work environment can vary 

across different office types. There are several types of offices, but three types have been 

the subject of most research; the cellular office, the open plan office and Activity Based 

Office (ABO) (Jahncke et al., 2011; Haynes, Suckley & Nunnington, 2017; Haapakangas, 

Hallman, Mathiassen & Jahncke, 2018).  A cellular office is a small, enclosed room occupied 

by one or more people. In addition to cellular offices, a widely used lay out is the open 

plan office. Historically, the implementation of the open plan office is used to reduce 

overhead costs (Duffy, 1997). However, today the main argument to implement these 

types of offices is to improve knowledge-sharing and communication between employees 

(Balazova, Clausen, Rindel, Poulsen & Wyon, 2008; Haynes, Suckley & Nunnington, 2017). 

Working in an ABO concept means that a workstation can be chosen by an employee which 

best suits the activity at hand, both from a preference and a functional perspective (Appel-

Meulenbroek, Groenen & Janssen, 2011), which means that there is no allocated seating. 

Desks can be situated in open areas or in enclosed spaces, meaning that the ABO concept 

is a combination of the open plan office and the cellular office with no allocated seating.  

 

Taking into account these three different office types, all designed with a different 

behavioural purpose, active coping amongst people with a need for stress relief could vary 

across the office types. For example in a private or open office the desks are assigned and 

people can personalize the room or desk, whereas in an ABO people can choose a desk 
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they find best suiting for the activity at hand. In theory, both strategies could empower 

users to tailor conditions better to their personality and task, and cope with work demands 

more effectively. But whether users indeed recognise and use this potential, and whether 

this results in lower stress is uncertain. For that reason, active coping behaviour in relation 

to stress relief is compared across these three office types. 

 

1.2 RESEARCH GOAL 

Studies of stress in the work environment tend to focus on psychosocial influences, like 

workload and work pace, in the environment where work is performed (Vischer, 2007). 

Furthermore, studies of stress focus on the physical work environment being a cause for 

stress. This research focuses on an important aspect of the physical work environment, 

namely its ability to relieve work-related stress.  

 

According to the Job-Demand Resources theory (Demerouti, Bakker, Nachreiner & 

Schaufeli, 2001), excessive job demands placed on the individual lead to negative 

consequences like work-related stress. However, resources could reduce the demands 

placed on the individual making it possible to restore mental fatigue. In literature regarding 

coping the resources are mostly intrapsychic. Although research has been published which 

focuses on the influence of the physical work environment on work-related stress and job 

performance (Vischer, 2017; Cooper & Cartwright, 1994; Thayer et al., 2010), the relation 

between coping with stress and the physical work environment has not been taken into 

account. Research has been gathered which suggests that the external resources provided 

to employees are able to relieve work-related stress (Vischer, 2007; Cooper & Cartwright, 

1994; Thayer et al., 2010). However, in most cases in order to achieve stress relief, a 

behavioural effort is necessary, such as taking a seat near a window or taking a short break 

from work by walking outside (Smolders, de Kort, Tenner & Kaiser, 2012). This aspect of 

stress relief, active coping, has not been taken into account when identifying the features 

in the physical work environment which are believed to be able to relieve stress. For that 

reason, this research studies whether providing stress relieving features in the physical 

work environment supports active coping behaviour. 

 

The second goal is to identify whether this behaviour is different across office types. 

Scientific research regarding health in the built environment does not focus on offices 

(Hammink, Moor & Mohammadi, 2019). This means that only limited knowledge is available 

about the impact of offices on health. Due to the difference in resources that are offered 

to employees and the perceived control over these resources it is likely that a difference 

in active coping behaviour can be observed. This information could be helpful in identifying 

which office type can contribute most to stress relief.  
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1.3 RESEARCH QUESTIONS 

The identified research gap focuses on active coping strategies in office concepts, which 

should be supported by the availability of resources embedded in the physical work 

environment. Although some stress relieving resources have been identified, investigating 

whether this leads to the desired behaviour is not taken into account. The main research 

question with its sub questions is therefore defined as follows: 

 

To what extent can stress relieving resources in the physical work environment support 

active coping behaviour across different office types? 

 

1. What is work-related stress and how can it be measured? 

2. How can work-related stress be relieved through active coping behaviour? 

3. What features of the different physical work environments of office concepts support active 

coping? 

4. Is there a relation between a need for stress relief and active coping behaviour? 

5. Is there a difference in need for stress relief between employees working in a cellular, open 

plan or Activity Based Office? 

6. Is there a difference in active coping behaviour between employees working in a cellular, 

open plan or Activity Based Office? 

 

1.4 RESEARCH STRUCTURE 

In this research, two methods are used to answer the research questions: a literature study 

and a questionnaire, which is distributed amongst employees working in different office 

types. The literature study should provide information already known about the topic and 

provide several features of the physical work environment important for relieving stress. 

The questionnaire should gain knowledge about active coping and stress relief by the 

physical work environment. These methods are carried out in separate phases. 

 

Phase 1 consists of a review of the literature to determine what information is already 

known about (relieving) work-related stress and the physical work environment. 

Furthermore, this literature study should provide several features of the physical work 

environment which are believed to be able to relieve work-related stress. In addition, the 

nature of active coping is investigated alongside specific behaviour in offices. After the 

literature review the first three sub-questions should be answered. The literature review is 

reported in Chapter 2 and 3.  

 

Phase 2 consists of the research design and the execution of the research and is reported 

in Chapter 4. The aim of the second phase is to identify active coping and a need for stress 
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relief across different office types and for that reason a questionnaire is distributed 

amongst employees working in different office types. This is an exploratory, quantitative 

research. First, the need for stress relief is identified by using the Need for Recovery scale 

as proposed by van Veldhoven and Broersen (2003). Second, the resources embedded in 

the physical work environment form the attributes for the active coping scale which 

consists of a set of behavioural based questions. These could for example be choosing a 

desk near a window (Berto, 2005), going to the coffee machine regularly (Vischer, 2007) 

or looking out the window regularly (Kaplan & Kaplan, 1989).  Furthermore, the difference 

in active coping behaviour needs to be identified across different office types. For that 

reason the questionnaire is distributed amongst employees working at different office types 

across the Netherlands.  

 

Phase 3 consists of the data analysis, discussion and conclusion. Chapter 5 presents the 

results of the data analysis which follow from the statistical analysis. First the relation 

between a need for stress relief and active coping behaviour is tested. Next, it is tested 

whether there is a difference in need for stress relief across the office types. After that the 

difference of active coping behaviour between office types and across demographic 

characteristics can be compared to create a complete overview. Chapter 6 continues with 

the discussion and conclusions that are drawn up according to the results from the data 

analysis. Furthermore, the research questions are answered and recommendations for 

further research are provided.   

 

1.5 RELEVANCE 

Stress is currently the number one occupational disease in the Netherlands (CBS & TNO, 

2014) and is called the largest epidemic by the World Health Organisation (2014). The 

individual impact of stress, which includes the physical and psychological issues like 

anxiety, mental breakdown, obesity and cardiovascular disease (Thayer et al, 2010; 

Sincero, 2012; Stefanaki, Pervanidou, Boschiero, & Chrousos, 2018), are only a small 

aspect of the problems caused by stress. Not only does stress impact your health directly, 

but indirectly as well, since it influences many lifestyle choices. For example, in research it 

is seen that stressed emotional eaters have a higher intake of sweet high-fat foods and 

consume more energy-dense meals (Oliver, Wardle, & Gibson, 2000). This may further 

compromise health. Stress relief therefore could have major health benefits. Furthermore, 

stress has an organisational and societal impact as well. Aside from a large number of 

people staying at home due to signs of a burn out, the costs related to psychosocial 

diseases is estimated at €4 billion (European Risk Observatory, 2014). Being able to relieve 

work-related stress at the office would therefore not only decrease the individual physical 

impacts, the accompanying organisational impacts, but also the societal impacts.  
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Besides the societal relevance, there is a scientific relevance as well. Optimisations in the 

work environment regarding different aspects, is not new in literature. There has been 

extensive research regarding job satisfaction, productivity of employees and occupational 

stress going back as far as 1936 (Selye, 1936; Sincero, 2012; Stefanaki, Pervanidou, 

Boschiero, & Chrousos, 2018; Vischer, 2007; Cooper & Cartwright, 1994; Thayer et al., 

2010). This proves that for a long time academics have tried to grasp the optimisations of 

the physical work environment in relation to aspects as satisfaction, productivity and 

stress. When specifically looking at the physical work environment, much research has 

elaborated on its impact on individuals, either the job satisfaction, productivity or stress. 

Through such research, features in the physical work environment have been identified 

which are able to affect these aspects.  

 

This research combines the theoretical and the applied approach to explore whether 

theoretical assumptions hold up in practice. It is distinctive in a sense that active coping 

has not been taken into account in research regarding the physical work environment in 

relation to stress. Although several features in a physical work environment are able to 

relieve stress, the features are only beneficial if the individual actually makes an effort to 

use them. This research is able to identify whether the physical work environment is able 

to function as a resource to relieve work-related stress. Furthermore, it gains insight into 

the behaviour of employees towards these resources and thus whether active coping 

occurs.  
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CHAPTER 2. STRESS AND ACTIVE COPING 

This chapter elaborates on the information already known about (relieving) work-related 

stress. The literature review on stress and active coping consists of two sections. The first 

section elaborates on (work-related) stress. The second section goes further into relieving 

stress and coping with stress and elaborates on the nature of active coping.  

 

2.1 STRESS 

This section provides insight into the definition, sources and consequences of work-related 

stress. First, to understand the nature of work-related stress, the general definition of 

stress needs to be identified. Second, based on the general definition of stress, the 

definition of work-related stress can be identified. Third, the consequences of work-related 

stress both on an individual and organisational level are elaborated on. Last, several 

methods of measuring work-related stress are identified.  

 

2.1.1 DEFINITION 

In most cases, stress is associated with a negative feeling, although this does not 

necessarily have to be the case. Selye (1976) has made a distinction between two 

categories of stress: eustress and distress. Eustress is identified as positive stress, 

indicating that not all stress necessarily has to be negative, but rather could be beneficial 

under some circumstances. On the other hand, distress is the reaction to those stressors 

considered to be negative where a ‘stressor’ is defined by Selye (1956) as an external force 

or influence affecting the individual. This means that stress could help accomplish goals 

and stimulate positive productivity, but could become crippling and lead to emotional 

commotion when experiencing a certain amount of intensity and duration of arousal. 

Distress and stress are used interchangeably in most research these days, therefore merely 

focusing on the negative aspects (Le Fevre, Matheny & Kolt, 2003). The current research 

focuses on the negative consequences of stress, therefore in all cases refers to distress. 

 

In an attempt to formulate a comprehensive definition, several approaches and theories to 

the study of stress have been identified (Selye, 1936; Lazarus, 1966; Symonds, 1947). 

The three main approaches are the engineering approach (Symonds, 1947), physiological 

approach (Selye, 1936) and the transactional approach (Lazarus, 1966). One of the earliest 

attempts at a definition was by means of the engineering approach, which presumed work-

related stress to be a dissatisfying characteristic of the work environment which would 

eventually lead to ill health. An example of a definition based on the engineering approach 

is that by Symonds (1947), who described stress as “that what happens to the man, not 

that what happens in him; it is a set of causes not a set of symptoms”. He therefore 
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identified stress as the consequence of a set of external factors, rather than stress being 

caused by an internal and biological system. In contrast to the engineering approach, the 

physiological approach defined stress as “a state manifested by a specific syndrome which 

consists of all the non-specific changes within the biologic system that occur when 

challenged by aversive stimuli” (Selye, 1976, p.64). Selye, in contrast to Symonds, clearly 

included the biological and internal system in his definition and not merely attributed stress 

to external factors.  

 

Both the engineering and the physiological approach are considered to be dated, since they 

are too simplistic (Rial-Gonzalez, 2000). Both approaches fail to take into account the 

individual differences of a psychological nature or consider the cognitive processes which 

underlie stress (Sutherland & Cooper, 1990). Where the engineering and psychological 

approach have not provided a complete definition of stress, or where the definition was 

too simplistic, the transactional approach has dominated in more recent attempts to define 

stress. This is a psychological approach, which assumes a problematic person-environment 

interaction or measures the cognitive and emotional processes underlying this interaction 

(Rial-Gonzalez, 2000).  

 

In the transactional approaches the focus is on the possible imbalance between demands 

from the environment and the ability of an individual to deal with those demands (Rial-

Gonzalez, 2000). As Lazarus and Folkman (1984, p.19) describe, stress is “a particular 

relationship between the person and the environment that is appraised by the person as 

taxing or exceeding his or her resources and endangering his or her well-being”. Lazarus 

(1966) states that it is not the nature of the environment which causes stress, but the 

subjective evaluation of and the ability to cope with this environment. Lazarus includes 

individual difference in cognitive appraisal towards this environment, meaning that every 

person deals with demands from the environment differently. The transactional approach 

therefore includes both the external factors as proposed by Symonds (1947) and the 

biological and internal system which have been identified by Selye (1936). For that reason, 

the transactional approach is considered to provide the best definition for this research. In 

the context of the current research, the definition by Lazarus and Folkman (1984) describes 

stress the best.  

 

2.1.2 WORK-RELATED STRESS 

The focus of this research is on work-related stress, also known as occupational or job 

stress (Van der Colff & Rothmann, 2009), since it is the number one occupational illness 

in the Netherlands (CBS & TNO, 2014; TNO, 2016). Its definition originates from the 

approaches used to define stress in general.  
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Since the best fitting definition of stress in general is the transactional model, occupational 

stress is defined accordingly. Aspinwall and Taylor (1997) applied the model to the context 

of work. Particular conditions of work, both physical and psychosocial, and the workers’ 

perception of a mismatch between the demands placed upon them by the working 

environment and the resources (physical, cognitive, emotional, social etc.) available to 

them lead to experiencing stress. Usually, the experience of stress is accompanied by 

attempts to cope with the underlying problem and by changes in cognition, behaviour and 

physiological functions (Aspinwall & Taylor). As in the general transactional approach by 

Lazarus (1966), Aspinwall and Taylor (1997) have included the interaction of an individual 

with its environment and the ability of this individual to deal with this interaction based on 

its available resources.  

 

Besides the definition of occupational stress, several models have been developed to 

identify why stress occurs. Although there are many models explaining occupational stress, 

this research reviews only four; The Person-Environment fit (PE-fit) model (Edwards et al., 

1998), the Job Demand-Resources (JD-R) model (Demerouti, Bakker, Nachreiner & 

Schaufeli, 2001), the Cybernetic theory (Cummings & Cooper, 1998) and the Control 

theory (Spector, 1998).  These provide the most important aspects to gain a 

comprehensive overview of the concept. 

 

The Person-environment fit model includes both the person and environment as 

contributing to stress. However, these factors do not contribute to stress separately, but 

rather their congruence with one another causes stress (Edwards et al., 1998). This means 

that attitude, behaviour and other individual-level outcomes are the result of the 

relationship between person and environment (Bliese, Edwards, Sonnentag, 2017). 

Although this approach is useful as a general paradigm, it could be interpreted in two 

distinct ways. In one, stress is the result of a misfit between the values of a person and 

the environmental supplies available to meet these values (Supply-Value fit; Cummings & 

Cooper, 1979; Edwards 1992). The other describes stress as the environmental demands 

which exceed the abilities of the person (Demand-ability fit; French, Caplan & Harrison, 

1982).  

 

Resembling the PE-fit model is the Job Demand-Resources theory, which also assumes that 

stress occurs due to high demands placed on the individual. The JD-R theory (Demerouti, 

Bakker, Nachreiner & Schaufeli, 2001) assumes that every job requirement could be a 

specific source of stress (Schaufeli & Taris, 2014). Figure 1 shows the extensive model for 

the Job Demands-Resources theory, which is a cyclic and dynamic model, including all 
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aspects of work leading to both positive and negative outcomes. Different from the PE-fit 

model, the JD-R theory assumes that job resources are able to relieve job demands and 

the physiological and psychological costs that come with it (Schaufeli & Taris, 2014). 

Working under high pressure requires more energy, which comes at a price of physical and 

psychological strain. A lack of resources according to Schaufeli and Taris leads to the 

inability to recover from this strain. The model predicts that resources are able to 

compensate the negative effects of the demands, which implies that resources are 

necessary when dealing with high demands. 

  

Figure 1: Job-Demand Resources model (translated from Dutch) (Schaufeli & Taris, 2013) 

 

Another cyclic model is the Cybernetic theory, which in contrast to the PE-fit and JD-R 

models is a behaviour based model. The Cybernetic theory, which is shown in Figure 2, is 

developed by Cummings and Cooper (1998), where the term cybernetic is related to the 

use of information and feedback to control focused behaviour. According to Cooper (2013, 

p.25) this theory involves “that behaviour which is directed at reducing deviations from a 

specific goal state”. This means that people should adjust their behaviour in order to 

achieve a preferred state. The inability to achieve the preferred state, by not being able to 

adjust to the negative influences from its work environment, eventually leads to work 

related stress.  

 

Figure 2: Cybernetic Theory of occupational stress (Cummings & Cooper, 1998) 
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Another behaviour based model is the Control theory. In the Control theory developed by 

Spector (1998), it is pointed out that one of the most important elements in occupational 

stress is the perception of control. This can be control of any aspect of work, like location, 

tasks and schedules. The relation between control and stress can be established in several 

ways. First of all, when a person perceives control in a certain situation, it is unlikely they 

will consider this situation to be a stressor. Second, perceived control helps minimizing 

emotional reactions to job stressors. Finally, perceived control influences the coping 

strategy of a person. Here it is assumed that perceived control leads to constructive coping, 

whereas a lack of perceived control is more likely to lead to destructive coping.  

 

Having reviewed these four models, there are several similarities that can be identified. 

The PE-fit model assumes that occupational stress occurs as a consequence of high 

demands placed on the individual. The JD-R model resembles the PE-fit model, however it 

also states that the high demands can be relieved by job resources. The cybernetic theory 

and the control theory state that stress is experienced due to a lack of coping with these 

demands and both assume that specific behaviour is necessary to relieve stress. A 

combination of the models provides the most complete understanding as to how stress can 

be relieved. There are two important aspects when wanting to relieve stress as a result of 

high demands, being the available job resources and one’s perceived control over these 

resources. The nature of the demands influencing stress need to be identified, to 

understand how job resources and perceived control are able to relieve stress.  

 

There are five demands influencing work related stress which have been identified. These 

are the factors unique to the job, role in the organisation, career development, 

interpersonal work relationships and organisational structure/climate (Murphy, 1995). 

Each of these factors implies that stress can occur when there is a lack of fit between the 

employee and the demands that the job places upon this employee.  

 

In ‘factors unique to the job’, the employee is faced with aspects like work pace, the 

physical work environment, hours worked and level of autonomy at work (Colligan & 

Higgins, 2014). These factors lead to stress and fatigue, which in turn will lead to decreased 

work productivity and health problems (MacDonald, 2003). In the second category, the 

‘role of the employee in the organisation’ the level of responsibility in the workplace is 

discussed (Colligan & Higgins, 2014). When several roles have to be carried out 

simultaneously, stress can occur. The third category refers to ‘career development’, which 

refers to opportunities to develop the career, job security and the level of over/under 

promotion. When an employee is ‘stuck’ in their function and no further advancements can 

be made, stress can occur (Colligan & Higgins, 2014). The fourth factor, ‘interpersonal 
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relationships within the workplace’, refers to workplace relationships and group dynamics. 

Stress can occur when there is a negative relationship with co-workers, which could even 

go as far as harassment, discrimination and bullying (Colligan & Higgins, 2014). The last 

category, ‘the organisational structure and climate’, refers to factors as communications 

patterns and participation in decision-making. This means that stress can occur when 

employees are unable to influence their environment (Colligan & Higgins, 2014).  

 

2.1.3 CONSEQUENCES OF WORK-RELATED STRESS 

It has long been understood that the consequences of stress could lead to a variety of 

health problems (Thayer et al, 2010; Sincero, 2012; Stefanaki, Pervanidou, Boschiero, & 

Chrousos, 2018). However, three different levels of stress have been identified, each with 

its own emotional and physiological symptoms. These levels of stress according to Lazarus 

(2000) are acute stress, episodic stress and chronic stress.  

 

When demands or pressures are placed on an individual and these exceed their threshold 

of adaptability, acute stress occurs. Generally these demands only last a short period of 

time and generate frustration (Colligan & Higgins, 2006), like unrealistic work demands or 

unexpected meetings. Both emotional and physical symptoms of acute stress can be 

identified. Anxiety, worry and frustration are examples of emotional symptoms which may 

occur (Lazarus, 2000). Furthermore, some of the physical symptoms include fatigue, 

increased blood pressure (temporarily), rapid heart rate, dizziness, headaches, jaw pain, 

back pain and confusion. According to Zimbardo, Weber and Johnson (2003) there is a 

clear onset and offset of symptoms regarding acute stress.  

 

Episodic stress includes all the criteria and symptoms of acute stress. There is a big 

difference, namely that episodic stress is experienced more frequently and consistently. 

Next to the emotional symptoms of acute stress, a person who experiences episodic stress 

will most likely show aggressiveness, low tolerance, impatience, and a sense of time 

urgency. In addition to the physical symptoms as listed for acute stress, a person 

experiencing episodic stress is at risk for heart disease, chest pain, asthma, hypertension 

and persistent headaches (Lazarus, 2000).  

 

When stressors are long-lasting of nature, chronic stress occurs. Chronic stress is 

associated with family problems, poverty, long-term illness (Lazarus, 2000), and job strain 

(Broadbent, 1985; Warr, 1990). The consequences of long term exposure to stress can 

lead to both physical and psychological issues like anxiety, mental breakdown, obesity and 

cardiovascular disease (Thayer et al, 2010; Sincero, 2012; Stefanaki, Pervanidou, 

Boschiero, & Chrousos, 2018). 
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2.1.4 MEASURING WORK-RELATED STRESS 

The current research assumes that experienced occupational stress and accompanied 

behaviour varies across different office types. For that reason, occupational stress needs 

to be measured amongst the respondents to be able to test this assumption.  

 

Similar to the range of definitions of stress, measuring stress in general can be carried out 

in several different ways as well. First, it is possible to measure the physiological functions 

like hormone levels, heart rate variability and brain functions. For example, a high level of 

cortisol in combination with a high heart rate variability (HRV) reflects whether a person is 

stressed (Kirschbaum, Prike, & Hellhammer, 1993; Taelman et al., 2009). Observing brain 

activity of a participant while being under stress has shown hyperactivity in both the 

hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic nervous system (Fuchs & 

Flügge, 2002). However, physiological responses are a difficult measure for the observer 

to interpret, since the baseline which corresponds to stress could differ per individual – 

these would thus have to be tracked over longer time if one would want to measure stress 

in real-life conditions. Moreover, this method is unable to make a distinction between work-

related stress and stress in general.    

 

Self-perception is a second method of measuring stress in general and is a subjective 

measure which includes the emotional states of stress. Validated self-perception methods 

to specifically measure occupational stress are the Occupational Stress Inventory (OSI) 

and the Occupational Stress Inventory-Revised (OSI –R). These are questionnaires that 

test stress according to three domains including the physical, psychological and 

environmental domain (Charpe & Gupta, 2019 submitted for publication). The OSI-R is the 

product of further reliability studies performed on the OSI model (Cope, 2009). However, 

both questionnaires are time extensive with about 60 questions. Considering the large 

number of respondents that are necessary, a shorter questionnaire would be better suiting. 

A better suiting scale is that of Van Veldhoven and Broersen (2003). They have developed 

a Need for Recovery scale which is able to measure the need for stress relief in the work 

force according to a set self-reporting moods and thoughts. Hence, it is assumed that a 

person experiences occupational stress when a need for stress relief is identified. This scale 

consists of a set of evaluative statements concerned with self-perceived need for recovery. 

The questionnaire only consists of 11 questions and specifically goes into the feeling state 

at the end of a work-day.  

 

Third, it is possible to measure work-related stress by reporting on stress relieving 

behaviour. It is assumed that a person will implement a set of behavioural measures, when 

wanting to preserve a healthy mental state (Smolders, de Kort, Tenner & Kaiser, 2012). 
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This means that a person will behave a certain way to reduce occupational stress. This 

behaviour can be observed and reflected upon and does not question a mental state, which 

in most cases is more difficult to reflect on. Avoiding a subjective measure, but including 

a set of objective measures could have several advantages as pointed out by Smolders et 

al. (2012). Systematically inspecting behaviour relies only minimally on self-reflection and 

is therefore less sensitive for bias (Schwarz, 1999). Furthermore, respondents scoring their 

own behaviour therefore are assumed to answer reliably, unambiguously and comparably.  

 

To choose a correct method to identify occupational stress, it is important to mention that 

the current research needs to identify both occupational stress and active coping 

behaviour. The first scale should identify whether occupational stress is experienced 

(identifying a need for stress relief). The second scale should identify active coping 

behaviour, using the resources embedded in the physical work environment. Moreover, it 

is assumed that active behaviour varies across different office types and not all behaviour 

is as easy in every office and not all behaviour might be possible. To identify active coping, 

a behavioural measure is desirable, since different behaviour across the office concepts is 

likely to occur. However, the need for stress relief should be comparable across all office 

concepts and therefore a behavioural measure would not suffice. For that reason either an 

objective or subjective method should be used for the need for stress relief scale.  

 

Several methods of measuring occupational stress have been identified, both objective and 

subjective. Ideally a combination of objective and subjective measure would be chosen, 

since this would provide the most reliable data. However, due to time and material 

limitations this is not possible. The physiological responses do not measure occupational 

stress specifically and should therefore be accompanied by a separate questionnaire. 

Moreover, the current research aims for a high number of respondents, which would be 

too time extensive and costly for the physiological responses. The behavioural measure 

does not suffice due to the nature of the research design. A validated self-reporting 

questionnaire which specifically measures occupational stress and not stress in general 

would therefore be best suiting this research. For that reason, the Need for Recovery scale 

by van Veldhoven and Broersen (2003) is adopted to identify whether a need for stress 

relief exists. 
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2.1.5 CONCLUSION 

The first sub-question can be answered, asking what work-related stress is and how it can 

be measured. In the context of this research, Aspinwall and Taylor (1997) provide the most 

complete definition of occupational stress, stating that stress occurs due to a mismatch 

between demands and resources and that the experience of stress is accompanied by 

wanting to cope with the problems. Of the four models that have been reviewed, both the 

JD-R model and the control theory explain the definition best. The JD-R model indicates 

that proper resources are necessary in order to relieve job demands, whereas the control 

theory indicates that perceived control is a necessary element which leads to constructive 

coping. Since the research assumes that resources embedded in the physical work 

environment are able to relieve occupational stress and that a higher perceived control 

over the work environment leads to active, or constructive, coping strategies, both models 

are adopted. 

 

As identified, there are many methods of measuring occupational stress, however only a 

few are best suited for this research. Considering the large number of respondents which 

are necessary, the best suiting method is a short, self-evaluative questionnaire. For this 

reason, the Need for Recovery scale by van Veldhoven and Broersen will be adopted.  

 

2.2 RELIEVING WORK-RELATED STRESS 

When work-related stress increases and leads to negative consequences for both the 

individual and the organisation, it is important to investigate whether stress can be 

moderated and relieved. This section explores in more depth in what ways work-related 

stress can be relieved and discusses several coping strategies which can be applied.  

 

2.2.1 RESTORATION  

Restoration refers to returning to a normal state of health, mind or strength (Oxford 

Dictionary, n.d.). Relief however is defined as distress becoming less severe (Oxford 

Dictionary, n.d.). This means that relief can be considered as partial restoration or the 

beginning towards full restoration. The term restoration is involved with renewing 

diminished functional resources and capabilities (Hartig & Staats, 2004). Since this 

research assumes a reduction of distress rather than full restoration, the focus will be on 

stress relief. To achieve stress relief, and therefore strive for mental health, several 

interventions are possible either performed by the individual or organisation. These 

interventions have been divided into three levels: primary (e.g., stressor reduction), 

secondary (e.g., stress management), and tertiary (e.g., Employee Assistance Programs, 

treatment of stress) (Richardson & Rothshield, 2008; Quick et al., 1992).  
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Primary interventions attempt to alter the sources of stress at work (Murphy & Sauter, 

2003). Examples of primary interventions are redesigning jobs to modify workplace 

stressors, increasing workers’ decision-making authority or providing co-worker support 

group (Richardson & Rothstein, 2008). Primary interventions have been identified by 

Murphy (1995) as costly and difficult to implement into the organisation, since stressor 

reduction requires an identification of the stressors followed by planned changes in 

organisational structure and function. Although these interventions are costly and difficult, 

they have been positively related to the emotional well-being of individuals.  

 

Secondary interventions focus on stress management. A stress management intervention 

(SMI) is any activity or program initiated by an organization that focuses on reducing and 

assisting individuals to minimize negative outcomes of exposure to stressors (Richardson 

& Rothstein, 2008).  The most common SMIs are aimed at the individual and involve 

instruction in techniques to manage and cope with stress (Giga, Cooper & Faragher et al., 

2003). An example of a SMI is a workshop focused on time management. This provides a 

better insight for the employee as to how time is best managed both on and off the job to 

avoid planning related stress. External resources are provided to the individual in order to 

cope with work-related stress. There is substantial evidence that stress management 

programmes are effective in reducing stress in the short term (Cooper & Cartwright, 1994), 

and research has revealed findings that support the value of psychoeducational training 

programmes for preventive mental health in the workplace (Kagan & Watson, 1995).  

 

Tertiary interventions are designed to treat employee’s health condition via free and 

confidential access mental health professionals (Arthur, 2000).  Some examples are 

cognitive-behavioural skills training, meditation and relaxation. Despite the fact that 

tertiary interventions are widely used in organisations, they are rarely evaluated using 

well-controlled, scientific methodologies (Murphy, 1995). According to Murphy, tertiary 

interventions have the potential for reducing worker distress, however they would need to 

incorporate primary intervention components in order to realise this potential.  

 

The difference between the three interventions can be illustrated by an example. Time 

pressure, having to accomplish many tasks in a short time frame, is an example of a 

demand employees have to deal with. The primary intervention takes away the stressor 

from the equation, preventing stress. Considering time pressure, that would mean that 

fewer tasks would be assigned to the employee, resulting in a more manageable schedule. 

The secondary intervention manages how people cope with the stressor while under equal 

demand. Workshops like time management should teach employees constructive planning, 
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while completing the same among of tasks. Stress is reduced since time is managed more 

efficiently and thus the experienced pressure decreases. The third intervention treats the 

negative consequence of the time pressure. While maintaining equal time pressure and 

allowing stress to occur, employees are taught how to deal with the stress on a cognitive 

level. By teaching for example relaxation techniques, employees are able to reduce the 

negative consequences while still experiencing the same amount of stress and demand.  

 

As mentioned previously, there are many sources of stress and one of these sources could 

be the physical work environment (Vischer, 2007). Taking away the stressors in this direct 

environment, would therefore be considered a primary intervention. However, the current 

research does not take into account stress caused by the physical work environment. It 

mainly focuses on stress caused by work-related situations including the mismatch 

between demands, like job pressure and job security, and available resources.  

 

2.2.2 COPING STRATEGIES 

According to Fleishman (1984) coping can refer to two different approaches: strategies 

and results. When coping refers to different measures individuals take to manage their 

circumstances, this is referred to as a strategy. However, when coping refers to the 

eventual outcome when a specific strategy is chosen, this is referred to as a result. In this 

research, people are assumed to take measures in maintaining a healthy state of mind and 

therefore coping refers to strategies in this context. According to Bhagat et al. (2001), 

using coping strategies in the organisation influences whether occupational stress is 

experienced. Since this research focuses on secondary interventions and aims to find a 

relation between coping strategies and relieving stress, the nature of coping and the 

strategies involved need to be understood.  

 

The definition of coping according to Lazarus and Folkman (1984) is the process of 

attempting to manage the demands created by stressful events that are appraised as 

exceeding a person’s resources. In most psychological literature, the resources available 

to a person are intrapsychic, like self-esteem, perceived control, interpersonal trust and 

support seeking (Skinner et al., 2003; Taylor & Stanton, 2007; Taylor, 2011). However, 

the current research investigates whether the physical work environment can function as 

a resource as well. This means that resources do not necessarily have to be intrapsychic, 

but external resources could add to stress relief as well. 

 

The nature of coping can be primarily explained as a response to stress. The primary 

physiological response to stress, called the fight or flight response, is seen as a vital 

instrument in existence and was first described by Walter Cannon in 1932. Besides being 
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a physiological response, it has also been adopted as a behavioural response (Thayer et 

al., 2000). An individual can choose to respond to a stressful situation by either fighting it 

or fleeing from it. Within the coping strategies, Tobin, Holroys, Reynolds and Wigal (1989) 

categorized the coping strategies in the approach-oriented and avoidance-oriented 

processes. The approach-oriented process engages the person with the stressful situation 

and the avoidance oriented process disengages the person with the stressful situation. This 

is in line with the fight and flight response.  

 

Within the approach-oriented and avoidance oriented process, a further distinction can be 

made between problem-focused coping and emotion-focused coping. Problem-focused 

coping involves altering the situation that is causing distress and emotion-focused coping 

involves regulating distress as a result of feedback what has happened from changes in 

the person and changes in the environment (Folkman & Lazarus, 1990). Notable, both 

problem- and emotion-focused coping need to be considered when considering coping 

behaviour. The current research assumes that all actions employees take inside the office 

can be considered coping behaviour, regardless of this behaviour being either approach-

oriented, avoidance-oriented, problem-focused or emotion-focused coping. Since the 

behaviour is observable and implies an action, this is further referred to as active coping 

behaviour.  

 

2.2.3 CONCLUSION 

The second sub-question can be answered, asking how work-related stress can be relieved 

through active coping. Rather than primary or tertiary interventions, the current research 

is focused on secondary interventions. Occupational stress is caused by a mismatch 

between the demands placed on an individual and the resources available to a person to 

cope with these demands. It is investigated whether resources embedded in the physical 

work environment are able to relieve the height of the demands placed on the individual 

and can therefore relief occupational stress. This however, does not change the nature of 

the demand placed on the individual, but rather coping mechanisms are provided. It is 

possible however, that providing resources in the physical work environment takes away 

stressors and therefore acts as a primary intervention as well. However, this is not further 

investigated.  

 

Active coping can relieve stress by actively managing the demands placed on the individual 

by using available resources. The resources mostly implied in psychological research are 

the intrapsychic resources like self-reliance and confidence. However, this research will 

investigate whether the physical work environment can be used as a resource to support 

active coping an as a result to relief stress as well.  
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CHAPTER 3. PHYSICAL WORK ENVIRONMENT 

To understand whether resources embedded in the physical work environment can support 

active coping, it is important to investigate the different office types most often used and 

what is meant by the physical work environment. First the different types of offices are 

discussed, after which the definition of a physical work environment is identified. In 

addition to the definition, the resources embedded in the physical work environment which 

are perceived to be able to relieve stress are discussed.   

 

3.1 OFFICE TYPES 

Studies regarding the physical work environment inside offices have found that the office 

space has a large influence on psychological and behavioural outcomes. These include 

individual work motivation (e.g., Oldham & Brass, 1979), job satisfaction (e.g., Veitch, 

Charles, Farley, et al., 2007), patterns of interactions (Sundstrom & Sundstrom, 1986) and 

stress (Vischer, 2007; Aspinwall & Taylor, 1997). As discussed in the introduction, there 

are three office types which are mentioned most in literature; the cellular office, the open 

plan office and the Activity Based Office (ABO). Due to the different nature of the offices, 

a different psychological and behavioural outcome is therefore possible. As mentioned in 

the JD-R model and the control theory, both job resources and perceived control are 

important when needing to relieve stress. To understand the differences, both in resources 

and perceived control, each office type is discussed briefly.  

 

A cellular office tends to be a small and enclosed space, which is occupied by one or a few 

people where desks are individually assigned (Davis, Leach & Clegg, 2011). The rooms can 

either be private or shared with two or three people (Bodin Danielsson, 2008). The room 

normally provides all resources necessary to be able to carry out the job, therefore it is 

not necessary to change workplace during the day. According to Davis et al. privacy and 

noise control are the biggest advantages in these office types. Not only can an individual 

work in a quiet surrounding, but the sense of privacy can elicit behaviour one would not 

perform when working in a space with a lot of people. However, it is highly likely that there 

is a difference in behaviour in a private room or a room that is shared. Performing minor 

work-out exercises might be easier when nobody is watching. An additional advantage is 

that a cellular office provides high perceived control over the room due to a sense of 

ownership of both the room and desk. For example, one can close the door to create a 

quiet and private room. Moreover, the indoor environmental quality in most cellular offices 

can still be controlled individually. In addition, since the desks are assigned and employees 

sit at the same desk every day, individuals are able to personalize the room or desk and 

therefore to some extent control the interior of the room as well. 
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Besides cellular offices, a widely used lay out is the open plan office. They are characterized 

by an absence of interior walls and thus areas occupied by a greater number of employees 

with individual work stations (Davis, Leach & Clegg, 2011). There are three categories of 

open plan offices, depending on the number of people the room is shared with. A small 

open plan office occupies four to nine persons per room, the medium-sized open plan 

occupies ten to twenty-four persons per room and a large open plan occupies more than 

twenty-four people per room (Bodin Danielsson, 2008). The use of open offices has led to 

several different opinions about whether the effects of working in an open office are either 

positive or negative. Historically, the implementation of the open plan office space is used 

to reduce overhead costs (Duffy, 1997). Another main argument to implement open 

offices, besides the reduction in costs for the organisation, is to improve knowledge-sharing 

and communication between employees and further improve the worker job performance 

(Balazova, Clausen, Rindel, Poulsen & Wyon, 2008; Haynes, Suckley & Nunnington, 2017). 

By creating fewer physical barriers between the work spaces, direct contact between 

employees can be encouraged according to some studies. However, the increased 

interaction between employees could lead to over-stimulation of uncontrolled social 

interaction (Cohen, 1980), eventually leading to negative effects (Haynes, Suckley & 

Nunnington, 2017). Other issues related to fewer physical barriers are excessive noise and 

a lack of privacy. Although there are both positive and negative aspects of open offices, 

Haynes, Suckley and Nunnington (2017) found too little evidence suggesting that the 

positive impact of the open office outweighed the negative impact. There are several 

differences of perceived control between cellular offices and open offices. The sense of 

control and ownership decreases in the open office as a result of only being able to control 

one’s desk as opposed to an entire room. Moreover, all people in the room should be 

considered when performing actions which affect the entire room like turning the lights on 

or off.  

 

A current trend in innovative office design is named the “new ways of working”. This 

provides and maintains the needs of its customers and staff as well as considering the 

environmental impact and dynamic design (Ekstrand & Damman, 2015). An office concept 

which is in line with the “new way of working” is the Activity Based Office (ABO). The ABO 

is an office type where a workstation can be chosen by an employee which best suits the 

activity at hand, both from a preference and a functional perspective (Appel-Meulenbroek, 

Groenen & Janssen, 2011). This means that both the cellular office and the open plan office 

space have evolved to a more diverse, less desk-bound and more adaptive space. Desks 

are available both in private rooms and open areas, to create diversity in office space that 

employees can choose from. According to Engelen et al. (2018) a positive aspect of ABO’s 
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are the opportunities for communication, collaboration and interaction. Since there are 

more types of meeting areas like break-out rooms or cafés in contradiction to other office 

types, this can be stimulated. However, Engelen et al. also pointed out that employees find 

it hard to concentrate due to a higher amount of interruptions and distractions, although 

less than in the open plan office. Control over the work environment has been a high 

priority in developing this office type (Ekstrand & Damman, 2015), which means that 

people are able to choose the work environment which suits them best. Although one is 

free to choose a desk, Hoendervanger et al (2016) have revealed that switching between 

environments generally does not occur and that employees are more likely to be satisfied 

with an assigned desk. Comparing the perceived control of an ABO concept to the cellular 

and open office, there are some differences. A large difference is the unassigned desk in 

the ABO concept, meaning that there is no sense of desk ownership. In contrast, due to 

the many choices of one’s work environment, the perception of control could also increase. 

 

As pointed out, each office type elicits a different perceived control in the physical work 

environment. The reason for this difference in perceived control is most likely due to the 

distinction of the office characteristics. The most apparent characteristics of the office 

concepts are between that of an assigned versus unassigned desk, working in an open 

space versus an enclosed space, the number of people the room is shared with and the 

sense of privacy in the room. To be able to understand the behaviour of the respondents 

it is important to know in what office type they work. However, it is difficult to define the 

office types, since many combinations or exceptions are possible. For that reason, the 

office characteristics are identified rather than identifying an office type according to a 

definition. According to these characteristics, the office types will be categorised. In Table 

2 the distinction can be viewed. ABO concepts both facilitate desks in an enclosed or an 

open space and is therefore a combination of a cellular and open office.  

Table 2: Office type distinction 

 Assigned Unassigned 

Enclosed space Cellular office  

 

 

ABO 

- 1 person Private room 

- 2 – 3 persons/room Shared room 

Open space Open plan office 

- 4 – 9 persons/room Small open office 

- 10 – 24 persons/room Medium-sized open office 

- > 24 persons/room Large open office 
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3.2 RESOURCES  

According to the JD-R model, job resources are a necessary aspect of coping with the 

demands placed on the individual. The job resources are those parts of the job which 1) 

help in achieving work goals, 2) reduce the costs associated with job demands, or 3) 

stimulate growth and development. The work environment consists of several dimensions, 

however the term is often used to incorporate psychosocial dimensions like the relation 

between employer and employee, social support and job demands (Vischer, 2007). 

However, these are considered to be the social work environment. This paragraph 

considers the physical work environment, only incorporating the physical features present 

in an office and identifies those resources that are able to reduce the costs associated with 

job demands.  

 

Due to the shift in the nature of work, many organisations are revising their facilities and 

functions available to the employees in order to create a workspace which meets the 

increasing work demands. Since stress is such a detrimental and occupational hazard, 

there have been many studies regarding the relation between the physical work 

environment and stress (Vischer, 2007; Cooper & Cartwright, 1994; Thayer et al., 2010). 

However, most research focuses on how the physical work environment is a source of 

stress, rather than being able to relieve stress. For that reason, the current research aims 

to identify those resources that can function not only as supportive features but as stress 

relieving features as well. Moreover, a supportive, positive and effective work environment 

allows people to apply all their energy and attention to their work. Hence, the restorative 

ability of the physical work environment is elaborated on.  

 

In order to provide a structural overview, the resources in the physical work environment 

are divided into two categories: comfort, design and use (Vischer, 2017). In each section, 

those resources are identified which are able to relieve stress. The control theory by 

Spector explains that the perception of control influences the coping strategy of the 

individual, indicating that people would more likely tend towards active coping when control 

is high. For that reason, mainly those resources which are able to be individually controlled 

will be identified. Furthermore, smart technologies are not taken into account since they 

are most likely not available in most offices.  

 

OFFICE COMFORT 

The first category which will be discussed is office comfort. There are a lot of factors within 

the physical work environment that could influence comfort. However, most of these 

resources are not able to be individually controlled like temperature or humidity. The 

resources which will be discussed are ergonomics, (day)light, noise and privacy.  
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One of the elements which can be identified as affecting fit or misfit between person and 

the physical work environment is ergonomics (Vischer, 2017). Both equipment and 

workplace furniture are considered as extensions of the human body and have proven to 

influence work performance and include elements like chairs and worktables that can be 

raised and lowered (Vischer, 2008; Kim & Dear, 2012). People can control whether they 

want to sit or stand behind their desk, which has proven beneficial. Besides equipment, 

the ergonomics most frequently studied in the workspace are lighting, noise and noise 

control (Vischer, 2017). 

 

When reviewing research regarding light, the distinction is made between artificial or 

indoor light and natural or daylight from windows. It is possible for artificial light to be 

individually controlled, especially in private or shared cellular offices. Daylight research has 

been able to link window size, proximity, control of the blinds and the ability to shield from 

glare to an increased comfort, reduced stress and increased job satisfaction (Vischer, 

2008). Employees in an ABO concept are able to choose a desk next to a window. 

Employees working in a cellular or open office are assigned to a desk, meaning that they 

cannot actively choose a desk. However, due to building regulations (Bouwbesluit, 2012), 

a certain level of daylight is mandatory in each room, meaning that the desk in a cellular 

office is highly likely to be in close proximity of the window. Although employees do not 

actively choose a desk near daylight, they are still likely to gain the benefits.  

 

Noise in the office environment tends to be judged as the primary source of discomfort and 

reduced productivity (Vischer, 2008). Sounds from machines, people, and other sources 

can lead to difficulties with communication and concentration, productivity and well-being 

(Cooper & Leiter, 2017). Therefore, reducing noise should increase concentration and 

productivity, providing resources able to cope with the demands placed on the individual. 

This could be achieved by providing partitions between desks, quiet areas and coffee areas 

(Banbury & Berry, 1998). The partitions create a physical barrier, which makes noise more 

bearable. The quiet areas are specifically meant to work in absolute silence, whereas the 

coffee areas are meant for people to informally gather instead of meeting at ones desk. To 

control noise, all three office types provide different methods. In a cellular office it is 

possible to close the door to exclude noise from outside the office.  Both in the open office 

as the ABO concept it is likely possible to change to a different area like a quiet room or 

different desk, when the noise gets to detrimental.   
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Furthermore, acoustic and visual privacy are often linked to office comfort. Especially in 

open plan office spaces, there is a lack of visual and acoustic privacy due to the large open 

spaces, resulting in increased occupational stress (Vischer, 2008). In ABO’s, people can 

choose which desk to sit at. It is therefore likely to be possible to choose a desk in a corner 

which has a higher visual privacy than a desk which is surrounded by several other desks. 

Furthermore, it is possible to retreat to a quiet area when in need of acoustic privacy. In a 

cellular office, it is possible to simply close the door to achieve both visual and acoustic 

privacy, assuming the office is not shared with another person.  

 

OFFICE DESIGN 

The second category which will be discussed is the office design. Here the spatial layout 

and nature are elaborated on.  

 

The spatial layout has been a major focus in environmental psychology studies and it is 

suggested that these factors have a great influence on worker satisfaction and performance 

(Sullivan, 1990; Vischer, 1989). Here, the access to resources as technology and 

equipment, meeting rooms and bathrooms is included. Although the layout of the room 

cannot be individually controlled, there are several choices a person can make to improve 

the circumstances one is in. It is suggested by Strongman and Burt (2000) that physical 

breaks from work are being taken when stressed. These physical breaks mean that one 

moves away from their desk to put a physical distance between them and work. An open 

area is more inviting for movement in contrast to a cellular office. When people are 

gathering around a coffee area or foosball table in an open space, it is more inviting to 

join. Furthermore, going to the bathroom or getting a drink more often than necessary is 

another example of a physical break. However, going away from your desk, stretching or 

taking small brakes often can get noticed by other co-workers, making these activities 

more likely to be easier in an enclosed space.  

 

Research has shown that people recover more from mental fatigue and stress more when 

viewing natural environments rather than viewing an urban setting (Hartig et al., 1996; 

Kaplan & Kaplan, 1989). The psychological benefits of nature have been the subject of 

much discussion in the last century as pointed out by Hartig and Evans in 1993 (James, 

1892; Kaplan & Kaplan, 1989; Ulrich; 1983). One of the theories which has had major 

influence is the Attention Restoration Theory (Kaplan & Kaplan, 1989). It is suggested that 

directed attention, which requires effort and is susceptible to mental fatigue, needs to be 

restored when extensive mental effort leads to attentional fatigue. In general, the 

voluntary attention should be able to rest. Nature seems to possess the qualities necessary 

to restore directed attention. This includes direct exposure to nature, the use of indoor 
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plants, viewing nature through a window or watching images about nature (Tennessen & 

Cimprich, 1995; Kaplan, 2001; Berto, 2005). Here, it is possible to bring plants or choose 

a desk near a window which overviews a natural scene. As mentioned, choosing a desk is 

only possible in an ABO concept as with the benefits of daylight. However, mere pictures 

of nature or plants within the office are sufficient to relief stress. This means that nature 

can even be viewed when not working directly next to a window.  

OFFICE USE  

The last category which will be discussed is office use, which includes personalisation. 

 

It is suggested that personalisation is an important factor able to contribute to individual 

well-being and employee satisfaction (Sundstrom 1986). The term personalisation 

originates from the environmental psychology and is described by Sundstrom (1986, p. 

218) as: “the display of personal or work-related items or arrangements of the workplace 

to distinguish the occupant from others”. Several studies have identified that 

personalisation in the office space is associated with psychological well-being, employee 

satisfaction and stress (Sundstrom, 1986; Brunia & Hartjes-Gosselink, 2009; Wells, 2000). 

In the study by Scheiberg (1990) employees were asked to report their emotional response 

to items that were displayed in front of them. Many participants had mentioned that the 

personalised items helped coping with stress by relaxing or inspiring them. In both the 

cellular and open office, desks are assigned which means that there is a sense of ownership 

of the direct work environment. In an ABO concept however, most management policies 

these days restrict personalisation as part of the clean desk policy and this triggers 

individuals to seek additional personalisation of the workspace (Brunia & Hartjes-Gosselink, 

2009). There is a freedom to put personal items on the desk as long as it is cleaned when 

the desk is vacated. 

 
 

3.3 CONCLUSION 

Being able to predict and understand the behaviour within different work environments is 

critical in ensuring that new technologies or design features able to relieve stress are 

implemented and used properly. In Table 3, an overview of the stress relieving resources 

can be found, answering the third sub-question as to what resources in the physical work 

environment are able to support active coping. Several behavioural measures are added 

for each resource and categorised according to the office type the behaviour is most likely 

to occur. It should be noted that not all behavioural measures in Table 3 are explicitly 

discussed in the literature, but are added since it is believed that the literature does not 

provide a full overview. More behavioural measures were added in each category, which 

were chosen through reasoning.   
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As mentioned, the office types are categorised according to either an assigned or 

unassigned desk or either working in an enclosed or open space, meaning that there are 

four categories in which the behavioural measures can be categorised. The distinction per 

behaviour is made through reasoning, taking into account the different designs and 

difference in perceived control of the office types.  
 

Table 3: Available resources and behavioural measures per office type 

 Assigned 

/Open 

Assigned 

/Enclosed 

Unassigned 

/Open 

Unassigned 

/Enclosed 

Ergonomics 

- Sitting/standing at the desk x x x x 

- Stretching x x x x 

- Minor work-out exercises  x  x 

(Day)light 

- Choosing desk near window   x x 

- Controlling blinds x x x x 

- Controlling artificial light x x x x 

Noise control  

- Close the door  x  X 

- Quiet rooms    x  

- Work at home x  x  

- Use of headphones x  x  

Personalisation  

- Pictures/personal items x X   

- Leaving items at the desk x X   

- Habits (choose same desk etc.)   x x 

Spatial layout 

- Play games (foosball/online games 

etc.) 

x x x x 

- Go to bathroom more than 

necessary 

 x  x 

- Getting drinks  more than necessary  x  x 

- Walking through the office x  x  

- Small talk with colleagues x  x  

Privacy 

- Closing door  x  x 

- Sitting in corner   x x 

- Sitting with back to the wall   x x 

Nature 

- Taking care of plants x x x x 

- Viewing nature outside x x x x 

- Choosing a desk near nature   x x 

- Placing nature near desk x x   

- Walk outside x x x x 
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3.4 CONCEPTUAL MODEL 

Concluding from the review of the literature, a model for occupational stress and active 

coping is established in Figure 3. This shows the relation between occupational stress, the 

need for stress relief and active coping behaviour in a transactional way according to the 

principles of Lazarus and Folkman and Aspinwall and Taylor. It should be noted that this 

full model can only be tested in a longitudinal research design, which is not possible here 

due to a time limitation. For that reason, separate hypotheses are drawn up instead of 

testing the full model.  

 

 

Figure 3: Conceptual model  

When occupational stress occurs, it is assumed that the need for stress relief increases, 

since it is assumed that people want to maintain their mental health. When the need for 

stress relief increases, there are several strategies one could implement to decrease this 

stress. One of them is the active coping strategy, where a person actively makes use of 

the resources available in the physical work environment. When the need for stress relief 

increases it is assumed that active coping behaviour increases as well. When active coping 

behaviour increases, the consequence is that occupational stress decreases. With this 

conceptual model, it is possible to draw up the hypotheses to answer the remaining 

research questions. The transactional relation between active coping and occupational 

stress cannot be tested, since that would require a longitudinal research design. 

Furthermore, since occupational stress is not specifically identified, its relation with a need 

for stress relief cannot be tested either. This means that no hypotheses are drawn up for 

the dashed lines in the conceptual model.  

 

One of the most important relations is between a need for stress relief and active coping 

behaviour, indicated in the fourth sub-question. It is assumed that the need for stress relief 

increases when active coping behaviour increases as well. There are several possible 

scenarios which could occur. First, a positive relation with a high level of active coping 

behaviour and a high level of need for stress relief is identified. This could mean that people 

only just started with active coping, not directly resulting in low levels of stress relief. 

Second, a positive relation with low levels of both active coping and a need for stress relief 
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is identified. This could indicate that active coping behaviour will only be shown at times 

of stress. Third, it might be possible that a negative relation with a high level of active 

coping  and a low level of need for stress relief is identified, which could indicate that people 

who show active coping behaviour have indeed been able to relieve stress. Last, a low level 

of active coping behaviour could be detected with a high level of need for stress relief. This 

could indicate that people have not started with active coping yet. Due to the transactional 

nature of the model, it is difficult to predict the outcome and therefore no hypothesis for 

the fourth sub-question will be drawn up. 

 

In addition, it is researched whether there is a difference in need for stress relief across 

the three different office types. This question was added to check whether a difference of 

need for stress relief is present in the current sample, rather than proving that a need for 

stress relief is higher in a certain office type. Since the occurrence of occupational stress 

depends on many factors and are mostly specific to a company rather than an office type, 

it is hypothesised that there is no difference in need for stress relief between the offices. 

If a difference is detected, it is important to note that this does not proof that a need for 

stress relief is caused by the office type. This result could be circumstantial.  

 

The last important relation regards a difference in active coping across the three different 

office types. Due to the different design and use of the offices it is hypothesized that 

different behaviour occurs. Since control has been found to be a vital part in constructive 

coping, this is taken into account when hypothesizing in which office active coping would 

occur most. The highest amount of individual control is assumed to be in the cellular office, 

then the ABO and then the open plan office. When comparing between ABO and the open 

plan office, the ABO has slightly more control. Although both are generally resided in large 

open spaces, the ABO employees have the ability to, for example, control which desk they 

choose for the day. Therefore it is hypothesized that the highest levels of active coping 

behaviour can be seen in respectively the cellular office, ABO and open plan office. 

 

When all these relations are analysed, the main research question ‘To what extent can 

stress relieving resources in the physical work environment support active coping 

behaviour across different office types?’ can be answered. It is hypothesised that the 

resources in the physical work environment can support active coping behaviour. To 

understand which resources support active coping and whether these resources differ 

across the office types, an in-depth analysis regarding the specific behaviour in the office 

types is necessary. This provides a comparison of the behaviour which occurs both least 

and most in each office type.  
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CHAPTER 4. RESEARCH DESIGN AND EXECUTION 

In the previous chapter, occupational stress and active coping behaviour have been defined 

and methods have been investigated to identify them. Moreover, resources embedded in 

the physical work environment have been identified which are believed to be able to 

support active coping. These resources are used to construct a questionnaire to establish 

whether active coping behaviour occurs at the office. This chapter elaborates on the 

methodology used to identify both the Need for Recovery scale and the Active Coping scale 

in different office environments.  

 

First, the research design is elaborated on, explaining how the hypotheses are tested. 

Second, the instruments which are used in the research are identified and explained. Third, 

the population of the study, indicating the composition of the respondents which have 

participated in the research, are identified. Fourth, the procedure of the research is 

elaborated on, explaining how the data is gathered. Fifth, an explanation of how this data 

and several models are analysed is added. Last, the sample size which is necessary to 

execute this research will be identified.  

 

4.1 RESEARCH DESIGN 

The transactional part of the conceptual model cannot be tested due to time limitations in 

the current study. This means that separate hypotheses are tested, which were drawn up 

in Paragraph 3.4: 

  

Hypothesis 1: There is a relation between a need for stress relief and active coping behaviour 

(no assumption is made about the nature of the relation) 

Hypothesis 2: There is no difference in need for stress relief across the different office types 

Hypothesis 3: There is a difference in active coping behaviour across the different office types 

Hypothesis 4:  The resources in the physical work environment can support active coping 

behaviour 
 

To answer these hypotheses at least these three variables should be identified. These are 

the need for stress relief, active coping behaviour and the office type a respondent works 

in. The method used in this study is a cross-case comparative case study, as the aim is to 

detect a difference in behaviour across office types. The results of the cross-case 

comparative case study are more likely to be used in a more general way than a single in-

depth case study. This is beneficial since little is known about the relation between the 

need for stress relief and active coping. The data is gathered by using a cross sectional 

questionnaire, which means data will be gathered at a single point in time. This allows for 

gathering of a lot of data in a relatively short amount of time. 
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4.2 INSTRUMENTS 

The aim was to identify active coping behaviour amongst employees with a need for stress 

relief and for that reason a questionnaire was distributed amongst employees working in 

office buildings. The full questionnaire which was used in this research can be found in 

Appendix A. The first part is focused on identifying the office characteristics as explained 

in Paragraph 3.1, to be able to establish the office concept the respondent work at. The 

second part of the questionnaire is focused on identifying the social demographics. This 

includes identifying personality characteristics of each respondent, since it is assumed that 

behaviour can be influenced by one’s personality (John & Srivatava, 1999).  

 

The third and fourth part, the main objective of the questionnaire, was focused on 

identifying the Need for Recovery and Active Coping Behaviour. The Active Coping 

Behaviour is identified by constructing a scale specifically for this study based on theory or 

empirical literature. In the review of the literature, several resources of the physical work 

environment were identified which are able to or believed to be able to relieve work-related 

stress. These form the attributes for the self-reported active coping behaviour questions 

which were activities which could be carried out the physical work environment of the 

office. Identifying the Need for Recovery is done by the validated Need for Recovery scale 

by van Veldhoven and Broersen (2003).  

 

4.2.1 OFFICE CONCEPTS 

To identify the office concept in which the respondents work, questions were added to the 

questionnaire regarding office characteristics. Two questions were included to identify the 

specific company the respondents worked for. Several companies had agreed to participate 

in the research and to be able to analyse these companies separately, these questions 

were added.  

 

1. What is the name of the company you work for? 

…. 

 

2. What is the location of the company you work at? 

…. 

 

The last questions specifically informed about the office concepts. A distinction is made 

between an assigned versus unassigned desk and the number of people the office space is 

shared with. Based on the number of people the office is shared with, the respondents are 

categorised in working in either an open or an enclosed room.  

 



31 
 

3. Do you have an assigned desk or can you choose where to sit during the day? 

a. Assigned  

b. Unassigned  

 

4. How many people do you share your office space with?  

a. 0, I have a private office 

b. 1 -2 people 

c. 3 – 8 people 

d. 9 – 23 people 

e. 23 + people 

 

To gain a further understanding of the type of room the respondents are working in, 

questions were added regarding visibility and how well the respondents can be heard by 

others. This indicates whether, for example, working in an enclosed office provides the 

high level of privacy which is expected. It could be possible for the private room to be 

surrounded by glass, meaning that privacy is not as straightforward as might be expected.  

 

5. How visible are you to people outside your office space? 

a. People cannot see me 

b. People can see me, but not my computer screen 

c. People can see me and my computer screen  

 

6. How visible are you to the people you share your office space with? 

a. People cannot see me 

b. People can see me, but not my computer screen 

c. People can see me and my computer screen 

 

 

7. How well can people outside your office space hear you? 

a. People cannot hear me 

b. People can hear me, but cannot distinguish what I’m saying 

c. People can hear me and understand what I’m saying 

 

4.2.2 SOCIAL DEMOGRAPHICS  

The second part of the questionnaire identified the social demographics of the sample. 

General questions about the gender, age, household composition, nationality and 

education were asked. Furthermore, three questions were added to gain insight in the 

number of hours worked per week, the number of hours worked in an office per week and 

how much time is spent behind the desk. This indicates how much time is spent in the 

office space and thus how familiar one is with their surroundings.  
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8. How many hours per week do you work on average?   

.......hours 

 

9. How many hours per week do you work at the office on average? 

……. Hours 

 

10. How many hours per day do you spend working behind your desk on average? 

……..hours 

 

In addition, a question was added regarding the personality characteristics of the 

respondents. According to John and Srivatava (1999) it is assumed that personality traits 

could influence the perception of stress, which in turn could influence the behaviour in the 

office. The five most important characteristics which were identified are:  

 

 Extraversion 

 Altruism 

 Conscientiousness 

 Neuroticism 

 Openness  

 

These were included in the questionnaire to control the need for stress relief for personality 

traits. It is possible that an extravert person more easily makes use of some resources 

instead of an introvert person or the other way around. Normally, the Big Five Inventory 

questionnaire consists of ten questions per trait. However, a validated questionnaire with 

only 15 questions has been adopted to keep the total questionnaire concise (Lang, John, 

Ludtke, Schupp & Wagner, 2011). Three questions per personality trait were included and 

could be answered on a 7-point scale ranging from “disagree strongly” to “agree strongly”. 

The accompanying questions were the following: 

 

Neuroticism 

I see myself as someone who:  

1. Worries a lot 

2. Gets nervous easily 

3. Remains calm in tense situations (reverse) 

 

Extraversion 

I see myself as someone who: 

1. Is talkative 

2. Is outgoing, sociable 

3. Is reserved (reverse) 
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Openness 

I see myself as someone who: 

1. Is original, comes up with new ideas 

2. Values artistic, aesthetic experiences 

3. Has an active imagination 

 

Altruism 

I see myself as someone who: 

1. Is sometimes rude to others (reverse) 

2. Has a forgiving nature 

3. Is considerate and kind to almost everyone 

 

Conscientiousness 

I see myself as someone who: 

1. Does a thorough job 

2. Tends to be lazy (reverse) 

3. Does things efficiently 

 

The score of each personality trait was calculated through the mean of the score of the 

three questions. Since some questions were asked in a reversed way, these scores needed 

to be rescored in order to compute the mean score. The total score of a personality trait 

can lie between 1 and 7, where 7 corresponds to agree strongly to being either neurotic, 

extravert, open, altruistic or conscientious.  

 

4.2.3 ACTIVE COPING SCALE  

As mentioned, an active coping strategy assumes a set of behavioural measures (Van der 

Colff & Rothmann, 2009). In this case, it is assumed that individuals attempt to relieve 

stress by actively moving towards the resources provided in the physical work 

environment.  

 

Identifying why an individual performs certain behaviour is difficult to interpret. As 

mentioned, it is assumed that a person will implement a set of behavioural measures, when 

wanting to preserve a healthy mental state (Smolders, de Kort, Tenner & Kaiser, 2012). 

An example of a behavioural measure is going for a walk during the lunchbreak. Although 

it is proven that being in nature is able to relieve stress (Kaplan & Kaplan, 1989), it cannot 

be concluded that every person who takes a walk during the lunchbreak is experiencing 

stress. This means that a crucial part of understanding behaviour is understanding and 

identifying the goal of the behaviour. In the context of this research, the general goal of 

the individual is relieving stress and the behaviour should provide insight into the attitude 

towards this goal. A widely accepted definition of attitude is that of Katz (1960, p. 168) 

who stated that “an attitude is the predisposition of the individual to evaluate a particular 
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object in a favourable or unfavourable manner”. Researchers have furthermore adopted 

that an attitude is not directly observable, but rather has to be inferred on the basis of 

responses towards an attitude stimulus (Ajzen, 2005). A method to provide information 

about the general attitude of people towards a goal is the Campbell Paradigm.  

 

In the Campbell Paradigm, the person’s attitude towards reaching the goal, which in this 

research is relieving stress, is made clear when identifying the number and difficulty of 

obstacles the person has overcome in order to reach that goal (Byrka, 2009). This means 

that behaviour towards stress relief consists of two parts, namely a need for stress relief 

and the effort or cost (economic, social, physical or psychological) involved in the 

behaviour. For example, when the costs of the specific behaviour are very high, but the 

behaviour is performed anyways, this would mean that the need for stress relief is high as 

well, otherwise the behaviour would not have been performed. The probability of a person 

engaging in attitude-relevant behaviour depends on both the need for stress relief and the 

cost involved with the stress relieving activity. People with a higher need for stress relief 

will take more demanding steps to restore their depleted mental resources. Furthermore, 

the paradigm is able to identify the difficulty of overcoming obstacles. This means that it 

is expected that an easy obstacle is performed by relatively more people, whereas a difficult 

obstacle is only performed by people with a high need for stress relief. 

 

In Chapter 3, a number of resources have been identified to be able to relieve stress. The 

presence of and the ability to use these resources in each office type has been identified 

as well. From these resources, an Active Coping scale which consists of behavioural items 

is constructed. With these items it is possible to identify how much active coping behaviour 

occurs in the sample, what the attitude of the respondents towards active coping is and 

what resources are used most and least in the physical work environment. The Active 

Coping scale can be found in Table 4.  

 

Table 4: Active Coping scale 

Resources Accompanying question 

Ergonomics 

- Sitting/standing at the desk I change the height of my desk to either stand or sit down 

while working 

- Stretching I do something to regain active (sit up straight, stretch, rub 

my eyes) * 

- Minor work-out exercises I do minor work-out exercises  

(Day)light 

- Windows I choose a desk near a window 

 I close or open the window 

- Controlling blinds I close or open the blinds 

- Controlling artificial light I switch the lights on and/or off 
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Noise control 

- Close the door I close the door ** 

- Quiet rooms  I go sit in a more quiet area * 

- Work at home I decide to work from home * 

- Use of headphones I listen to music wearing headphones/earbuds * 

Personalisation  

- Pictures/personal items I have put personal pictures on my desk 

 I look at the personal pictures on my desk 

- Leaving stuff at the desk I leave personal items (files, mugs) on my desk at the end of 

the working day * 

- Habits  I choose the same desk every day 

 I close my eyes and/or let my mind wander for a bit to relax * 

Spatial layout 

- Play games I play pool/foosball/ping-pong with colleagues 

 I play a game online or on my phone, surf the web, or check 

social media for non-work related questions * 

- Going to bathroom  I go to the bathroom more often than necessary * 

- Getting drinks/snacks/food I go get something (drink, snack, coffee, cigarette) * 

- Walking through the office I walk through the office without specific purpose 

- Talk with colleagues I discuss or ask a question about my work with a colleague 

(unscheduled) * 

 I chat with a colleague about non-work related topics 

Privacy 

- Closing door I close the door ** 

- Sitting in corner I choose a desk in a corner 

- Sitting with back to the wall I choose a desk so that my back faces the wall 

Nature 

- Taking care of plants I take care of plants in the office * 

- Viewing nature outside I look out the window * 

- Choosing a desk near nature I choose a desk near plants 

- Placing nature near desk I have put plants on or near my desk 

- Walk outside I go outside for a walk * 

* Based on the Behavioural Based Need for Recovery Scale by Smolders, de Kort, Tenner and Kaiser (2012) 

** Overlap between resource categories 

 

The questions are divided in two lists, since the answer possibilities varied. The responses 

to the first set were answered on a 5-point frequency scale (1 = never, 5 = always). The 

responses to the second set were answered on a dichotomous scale (1 = yes, 2 = no). For 

all items, a ‘not possible’ option was included, since it was possible that not all resources 

were available in the office. These answers were treated as missing values. However, the 

items listed in Table 3 do not form a scale yet. To detect the attitude of the respondents 

towards active coping and to see whether all behavioural items fit the model, the Campbell 

Paradigm should be formalised. One of the ways to formalise this Paradigm is by using the 

Rasch model. This is a mathematical model which is able to predict the overall attitude 

towards a goal per respondent, predict the fit of each item to the full scale and estimate 

the difficulty of each item. The mathematical background of the Rasch model can be found 

in Appendix B. 
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There are several statistics in the Rasch model which need to be interpreted. First, it needs 

to be determined whether all items fit the model. In other words, it needs to be determined 

whether all items of the scale measure active coping behaviour. This is done with a chi-

square statistics, the MS infit, which is calculated from the mean square of the residual. 

The statistics of the MS infit are expected to be 1.0 and can range from 0 to infinity. This 

means that items which fit perfectly have an expected MS infit of 1. Scores lower than 1 

indicate that the item over fit the model, meaning that little information is added to the 

model with this item and is therefore redundant. Scores higher than 1 are a misfit to the 

model, suggesting that these items measure a different construct than the rest of the scale. 

The range of the productiveness of measurement for the MS infit lies between 0.8 and 1.3 

(Wright & Linacre, 1994). Furthermore, it needs to be checked whether all respondents fit 

the model, indicating whether the response patterns of the respondents fit the model. 

Instead of the MS infit, the standardized t is consulted, since it is better to include the 

variance for the infit rather than just the MS when the sample is large. 

The second important part of the Rasch model is identifying the difficulty of the items. The 

Rasch model illustrates that respondents are more likely to choose easy items than difficult 

items. The items which received the highest scores are considered to be easy, since many 

respondents have chosen the items. The items which are scored least are considered to be 

difficult, since only some respondents chose the items. Furthermore, all items are more 

likely to be chosen by respondents with a high need for stress relief. The Rasch model 

assumes that when a difficult item is chosen, it is more likely that the more easy items are 

chosen as well.  Based on these assumptions, the items can be ranked from most difficult 

to easiest. This is calculated with the estimated difficulty (δ1). 

Third, the reliability of the model needed to be estimated. This reliability is measured 

through two different scores, the item separation reliability and the person separation 

reliability. This reliability can lie between 0 and 1, where 1 means that the model is 

completely reliable. The item separation reliability measures whether the order of the 

difficulty of the items remains the same when a different sample with an equal need for 

stress relief fills out the questionnaire. If the item separation reliability is lower than 0.7 

(Chang et al, 2014), a larger sample is necessary to reliably say that the order of difficulty 

of the items is true. The person separation reliability measures whether the order of people 

would remain the same when Active Coping is measured by a different scale (Smolders, 

de Kort, Kaiser & Tenner, 2012). Here, a low score indicates that there is only a small 

range of active coping behaviour in the sample and that a different order of people is likely 

when measured by a different scale. Whether the score is considered acceptable depends 

on the expected outcome. If it was expected that everyone shows a roughly similar active 

coping behaviour, then a low person separation reliability is acceptable. 
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Last, the distribution of the attitude of respondents was compared against the distribution 

of the difficulty of the items in a person–item map. This shows whether the attitude of the 

respondents and the difficulty of the items correspond. Ideally, both distributions are 

centred with a normal distribution, indicating that the attitude of the respondents and the 

difficulty of the items correspond. When the two distributions do not correspond, there 

could be too many difficult items in the scale, while the attitude of the respondents towards 

the goal is low. There could also be too many easy items in the scale, while the attitude of 

the respondents is high.  

 

4.2.4 NEED FOR RECOVERY SCALE 

In order to identify the need for stress relief, the Need for Recovery scale developed by 

van Veldhoven and Broersen (2003) has been adopted. The scale consists of a set of 11 

statements. These are subjective evaluative statements which were answered with a yes 

(1 = yes) or no (0 = no) and indicated whether people experienced a need for stress relief.  

 

1. I find it difficult to concentrate in my free time after work 

2. I find it difficult to relax at the end of a working day 

3. I cannot really show any interest in other people when I have just come home myself 

4. By the end of the working day, I feel really worn out 

5. Generally, I need more than an hour before I feel recuperated after work 

6. A feeling of tiredness prevents me from doing my work as well as I normally would during 

the last part of the working day 

7. When I get home from work, I need to be left at peace for a while 

8. In general, I only start to feel relaxed on the second non-working day 

9. Often, after a day’s work I feel so tired that I cannot get involved in other activities 

10. At the end of the working day I feel rather exhausted because of my job 

11. After the evening meal I generally feel good 

 

Although the Need for Recovery scale (van Veldhoven & Broersen, 2010) is a validated 

scale, it was calibrated with a Rasch model to check whether the scale measured a need 

for stress relief in this sample. Since the scale consisted of 11 separate items, these could 

not simply be added to calculate the average need for stress relief present in the sample. 

Just as with the Active Coping scale, the Rasch analysis strengthens the measurement 

quality of the scale by weighting the items based on their contribution to a need for stress 

relief. The Need for Recovery scale was calibrated with the use of the program Winsteps. 

This program analyses the Need for Recovery scale based on the underlying assumptions 

of the Rasch model. This makes it possible to transform this data into data with which 

further analysis can be conducted. 
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The scale by van Veldhoven & Broersen was originally calibrated as a Mokken scale, which 

is another unidimensional scale with an increasing difficulty rate like the Rasch model. In 

this research the Active Coping scale is also calibrated using the Rasch model. Smolders 

et al. (2012) have confirmed that the Need for Recovery scale (van Veldhoven & Broersen, 

2010) can be calibrated by the Rasch model. 

 

4.3 PARTICIPANTS 

In total, 231 people have opened the questionnaire, which the system automatically 

registered as being respondents. However, 44 of the 231 people did not pass beyond the 

first two pages which included the general information and informed consent, meaning that 

only 187 have filled out the questionnaire completely. These 44 people were not included 

in the analysis, since no data was available. All remaining 187 people had agreed to the 

informed consent, meaning that prior to filling out the questionnaire they had agreed to 

share the coded data for this research. At the end of the questionnaire, three people had 

indicated that they did not want their data to be used for the research, which was the last 

question of the questionnaire. These three were excluded from the research. Furthermore, 

one person had indicated to be retired at the moment the questionnaire was filled out. This 

person was also excluded, since the results should be based on people who are currently 

working in an office where the behaviour is performed. In addition, two respondents 

working in Germany and Hungary were removed to increase the comparability. Of the 

remaining 181, 107 were female and 73 were male. One person had indicated not to want 

to choose or disclose their gender. The age of the respondents varied between 20 and 65 

(M=35.3 and S.D. = 12.4), which is in line with the variation of the age of the working 

population. The data was collected from March 11th till March 27th.  

 

4.4 PROCEDURE 

The questionnaire was made in the online platform Limesurvey, which allows designing a 

questionnaire and distributing it to the participant. Both an English and Dutch version had 

been created to facilitate for both Dutch and international employees. Before the 

questionnaire was distributed, a sample was filled out by 7 people. Based on the comments, 

several textual errors were deleted and an informed consent was added. In total 15 

companies were approached to participate in the research. 4 companies had agreed to 

distribute the questionnaire amongst the employees. The aim was to find companies with 

different office types to assemble an equal sample size per category. Since the companies 

had an average of 40 employees each, the questionnaire was also distributed through 

personal contacts and LinkedIn to increase the number of respondents. Of the 4 companies 

who had agreed to participate, a total of 61 respondents had filled out the questionnaire.  
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4.5 DATA ANALYSIS PLAN 

The first step of the data analysis is to clean up the data. Before any of the analysis can 

take place, the data should be scanned for strange or flawed content. Furthermore, the 

codes corresponding to the scores should be checked, making sure the same line of coding 

is used throughout the data. This should prevent any mistakes or confusion when 

interpreting the data. Furthermore, it is checked whether some numerical variables, like 

age and the average number of hours respondents work per week, should be categorized. 

 

After cleaning up the data, the first part of the analysis will consist of the descriptive 

statistics, which consists of the respondent characteristics and the office characteristics. In 

the respondent characteristics the sample will be compared to the population to check the 

representation of the sample. Here the gender and age of the respondents will be compared 

to the gender and age of the working population in the Netherlands and Belgium using a 

Chi Squared test. Next, the social demographics will be described, indicating the average 

age, and the distribution of gender, education, household and nationality. This will give a 

general sense of the type of sample. Furthermore, the interdependencies between the 

social demographics should be tested to gain a further understanding of the type of sample 

this research is dealing with. In addition, the interdependencies between the working hours 

per week, at the office and behind a desk and the social demographics should be checked.  

 

The second part of the descriptive statistics is describing the office characteristics. Just like 

the respondent characteristics, these give a general sense of the type of offices 

respondents work at. Through the office characteristics, the office types will be categorized 

by creating a new variable. This new variable combines the assignment of the desk and 

the number of people the room is shared with.  

 

After the description of the data, the different scales which are used can be calibrated and 

calculated. This is necessary to eventually be able to test the hypotheses. First, the 

personality traits are calculated. Per personality trait, three questions were asked to 

identify the level of extroversion, altruism, conscientiousness, neuroticism and openness. 

The mean of the scores of these three questions will provide the overall score for these 

traits. However, some questions are reversed, so these have to be recoded in order for the 

score to be correct. To validate the internal consistency of the three questions, a reliability 

test should be performed by using the Cronbach’s alpha.  
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Next, the Need for Stress Relief Scale and the Active Coping Scale should be estimated in 

order to gain usable data to conduct statistical analysis with both scales. The calibration 

should be performed with a program which takes into account the underlying assumptions 

of the Rasch model. With Winsteps both scales could be estimated, providing a difficulty 

measure per respondent for active coping behaviour and need for stress relief. The 

difficulty measure per respondent indicates how difficult a respondent has found the items 

to be chosen. This difficulty measure is the score with which the statistical analysis are 

conducted to answer the hypotheses. Before estimating the Active Coping scale, several 

recoding schemes will be tested. Recoding the 5-point scale into a dichotomous or 3-point 

scale should provide a scale less biased by discontinuity of answering. Several recoding 

schemes will be tested in Winsteps to check which model fits the best.  

 

Since Winsteps has estimated the measured difficulty per respondent, this can be 

transferred back into Stata to complete the analysis with. Hypothesis 1 stated that there 

is a relation between a need for stress relief and active coping behaviour and can be tested 

with a Pearson correlation. Next, hypothesis 2 stated that there is no difference in a need 

for stress relief across the different office types. This is tested by performing an ANOVA, 

which will indicate whether there is a difference or variance across the three groups. 

Another ANOVA is used to test hypothesis 3, which states that there is a difference in active 

coping behaviour across the different office types. Furthermore, it is checked with these 

ANOVA’s whether the variables age, gender, and the hours worked per week in general 

and at the office show a significant relation, to provide more information about which 

factors could influence active coping and a need for stress relief.  

 

Next, an in-depth analysis regarding the active coping behaviour for each office type is 

conducted and can provide an answer to hypothesis 4. An active coping scale per office 

type is constructed and calibrated to see which behaviours are considered difficult and easy 

for each office type. It is tested with separate Chi-squared tests whether the behaviour for 

each item significantly differs across the office types. These Chi-squared tests are 

conducted with the yes (recoded as 1) and no (recoded as 0) scores per item across the 

office types.  
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4.7 SAMPLE SIZE 

A G*Power analysis was conducted to determine the expected effect size when dealing 

with a number of respondents between 150 and 225. In the G*Power analysis a sensitivity 

test computes the effects when the statistical test is known with which the main question 

is answered. The test which is used to answer the main question is an ANOVA, considering 

the active coping behaviour was compared across the three categories being the cellular 

office, open office and ABO. An equal sample size per category would ideally lie between 

the 50 and 75 respondents. With an alpha of 0.05, a power of 0.90 and the sample size of 

150, the effect size we can detect would be 0.29. When the sample size is increased to 

225 the effect size decreases to 0.23. This is a medium effect size. 

 

           

Figure 4: G*Power sensitivity analysis 

 

4.8 CONCLUSION  

In the conceptual model, the transactional relation between active coping behaviour and 

occupational stress cannot be tested. This means that not the complete model is tested, 

but rather separate hypotheses. These hypotheses are:  

 

Hypothesis 1: There is a relation between a need for stress relief and active coping behaviour (no 

assumption is made about the nature of the relation) 

Hypothesis 2: There is no difference in need for stress relief across the different office types 

Hypothesis 3: There is a difference in active coping behaviour across the different office types 

Hypothesis 4:  The resources in the physical work environment can support active coping behaviour 

 

The data is collected through a cross-case comparative case study where a questionnaire 

is sent to several companies and personal contacts. This resulted in a sample size of 181 

respondents. To answer the hypotheses at least three variables needed to be identified; 

need for stress relief, active coping behaviour and the office type a respondent works in. 

To identify the need for stress relief, the Need for Recovery scale is adopted which is a 

validated scale. Active coping behaviour is identified by constructing an Active Coping scale 

which is built up from the resources in the physical work environment which are believed 

to be able to relieve stress. The office types are identified by adding questions regarding 

the assignment of the desk and the number of people the room is shared with. Both 

Winsteps and Stata are used to answer the hypotheses.  
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CHAPTER 5. DATA ANALYSIS AND RESULTS 

This chapter describes the results following from the data analysis, answering the research 

question ‘To what extent can stress relieving resources in the physical work environment 

support active coping behaviour across different office types?’ First, the characteristics of 

the respondents are described as well as some of the characteristics of the offices. After 

that, the results of the Rasch model and accompanying analysis are discussed.  

 

5.1 SAMPLE DESCRIPTION 

In this section, the sample is analysed and described. First, it is checked whether the 

sample is representative for the population. Next, the respondent characteristics of the 

total sample size are elaborated on. Last, the office characteristics provide information 

about the type of office the respondents work at including information about visibility both 

in and outside the office space and how well respondents can be heard outside the office 

space. For all statistical tests an alpha level of 0.05 is used. 

 

5.1.1 RESPONDENT CHARACTERISTICS 

GOODNESS OF FIT 

To see if the sample was an accurate representation of the population, the distributions for 

both age and gender were checked. Most of the respondents worked in the Netherlands 

(88.5%), however some of the respondent either worked in Belgium (9.8%), Hungary 

(0.5%) or Germany (0.5%). Due to the low percentage of respondents working in Germany 

or Hungary, these respondents were removed from the sample which increased the 

comparability of the rest of the sample. The representation for both the Netherlands and 

Belgium were checked for both age and gender. The histogram in Appendix C already 

showed that age is not normally distributed and this was confirmed by performing the 

Shapiro-Wilk test and the test for skewness and kurtosis. For that reason, age was recoded 

into 5 categories. Table 4 shows the data for the part of the sample working in the 

Netherlands. Table 5 shows the data for the part of the sample working in Belgium.  

Table 5: Demographics sample Netherlands with N (age) = 162, N(gender) = 161 and the Dutch 
working population = 8.652.000 (CBS statline, 2019) 

 

Variables 

  

Sample (N) 

 

Sample (%) 

Dutch Working 

population (%) 

Age ≤ 25 35 21.6 15.3 

 25 - 35 63 38.9 20.8 

 36 - 45 22 13.6 19.9 

 46 - 55 25 15.4 24.1 

 56 ≥  17 10.5 19.9 

Gender Female 102 63.4 46.5 

 Male 59 36.6 53.5 
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Comparing the numbers between the Dutch working population and the sample, it could 

be seen that both the age and gender are not equally distributed to the population. This 

was confirmed by performing a Chi-Squared test. The age was not representative with 𝜒2 

(4, N=162) = 43.917, p = 0.00. In the sample there was an overrepresentation of people 

who are younger than 35. This could be explained since the questionnaire was amongst 

others distributed amongst personal contacts who are relatively young. The other age 

categories were underrepresented. Furthermore, gender was not representative either with 

𝜒2 (1, N=161) = 6.390, p = 0.01. It can be seen that there were more females than males 

in the sample, while it was expected that this was the other way around when looking at 

the distribution of the population. This meant that there was a significant difference 

between the Dutch sample and the Dutch working population. This was already expected, 

since Table 5 showed major differences.  

 

Table 6: Demographics sample Belgium with N (age) = 18, N(gender) = 18 and the Belgian working 
population = 6,926,000 (Statbel, 2016) 

 

Variables 

  

Sample (N) 

 

Sample (%) 

Belgian Working 

population (%) 

Age ≤ 25 5 27.8 13.5 

 25 - 35 10 55.6 21.0 

 36 - 45 1 5.5 21.4 

 46 - 55 0 0 23.2 

 56 ≥  2 10.1 20.9 

Gender Female 5 36.6 46.5 

 Male 13 63.4 53.5 

 

Again, there was an overrepresentation of people below 35 years old, which was not 

comparable to the Belgian working population. Performing a Chi Squared test, the age was 

not representative with 𝜒2 (4, N=18) = 20.750, p = 0.00.  It should be noted that the 

Belgian sample was small (N = 18), for that reason the results of this test should be 

interpreted carefully. Furthermore, the gender was representative with 𝜒2 (1, N=18) = 

3.556, p = 0.06. However, gender was only barely non-significant with a p-value just above 

0.05. There were more males who filled out the questionnaire than females. This is 

comparable to the Belgian working population, although the percentages of males and 

females were quite close. As mentioned, since the sample size was small, these results are 

not powerful.  

 

Although the Belgian population was partially representative, the largest part of the sample 

was not. This should be taken into account when interpreting the results of the remaining 

data analysis.  
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SOCIAL DEMOGRAPHICS 

The remaining social demographics of the total sample included the variables education, 

household and nationality. Ideally, these would be compared to the population as well to 

give an idea about the distribution of the variables. However, since the sample considered 

the working population of both the Netherlands and Belgium, no exact data could be found 

to compare the sample with. For that reason, these variables are only be described briefly. 

Age and gender were included here as well, to provide an overview of the total sample.  

 

Table 7: Descriptive analysis social demographics total sample (N=181) 

 Variables Sample (N) Sample (%) 

Age ≤ 25 40 22.1 

 25 - 35 73 40.3 

 36 - 45 23 12.7 

 46 - 55 25 13.8 

 56 ≥  20 11.0 

Gender Female 107 59.4 

 Male 73 40.6 

 Choose not to disclose* 2 - 

Education MBO 15 8.3 

 HBO 61 33.7 

 University (BSc) 11 6.1 

 University (MSc) 83 45.9 

 Other 11 6.1 

Household  Single  49 27.1 

 Couple with child(ren) 49 27.1 

 Couple without children 68 37.6 

 Single-parent family 4 2.2 

 Multi-person family 8 4.4 

 Other 3 1.7 

Nationality Dutch 162 88.5 

 Belgian 4 2.2 

 German 3 1.6 

 French 2 1.1 

 British 2 1.1 

 Other 10 5.5 

Note: * Treated as missing link in analysis with gender 

 

The largest number of highest completed form of education was either a master’s degree 

or an HBO diploma. This means that the largest part of the sample was highly educated. 

Respondents were able to choose “other” if their highest form of completed education was 

not listed. Some of the responses here included a high school diploma, an HBO masters 

(HBO+) diploma or a PhD.  
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There was an equal distribution of single-person households, couples with children and 

couples without children. The large amount of households without children could be 

explained due to the high number of people of the age below 35, since the average age of 

females to have children is 29.7 (CBS Statline, 2016). Again, with this question it was 

possible for the respondents to indicate whether their household composition was different 

from the listed options. The answers here were “living at my parents’ with my boyfriend”, 

“living with non-related people” and “married with children”. The first two answers 

corresponded to a multi-person household, whereas the last corresponded to the couple 

with child(ren). For this reason, these answers were recoded into the corresponding 

categories. Appendix C shows output of the social demographics in more detail.  

 

WORKING HOURS 

The respondents worked a minimum of 16 and a maximum of 60 hours per week (M = 

39.1 and S.D. = 6.7). Of these hours, they spent an average of 32 hours at the office (M 

= 31.9 and S.D. = 8.6). When checking the data for the number of hours people worked 

behind a desk per day, in 65 cases it exceeded the average hours people work at an office. 

This indicated that the question was probably interpreted in the wrong way, since the 

average hours per day cannot exceed the average hours per week. For that reason, this 

question was not taken into account in any further analysis. Again, the normal distribution 

of the variables was checked using a histogram, the Shapiro-Wilk test and test for 

skewness and kurtosis. Since normality was violated, both variables were recoded into 3 

categories. Both the histograms and the recoded variables can be seen in Appendix C.   

 

Next, these two characteristics were tested against the social demographics to see whether 

the average number of hours people work significantly differed across some social 

demographics. This was calculated using either the Chi-Squared test or the Fishers exact 

and can be seen in Tables 8 and 9.  

 

Table 8: Interdependencies between hours per week and social demographics 

Hours per week Results   Direction 

Age 𝜒2=15.267 df = 8 p = 0.05 - 

Gender 𝜒2=12.239 df = 2 p = 0.00 More females working 40+ hours  

Education 𝜒2=20.969 df = 8 p = 0.01 More respondents with MSc degree 

working 35+ hours 

Household 𝜒2=25.137 df = 8 p = 0.00 Couples without children working 40+ 

hours  

Single-person household working 

mostly 35 – 40 hours 
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The relation hours per week – age was non-significant indicating that there was a near 

equal distribution across the categories. However, it should be noted that the significance 

level for this relation only barely held up. The others however were significant, indicating 

that there was a difference in distribution.  

 

When looking at the hours per week – gender relation it could be seen that there was a 

large difference between females and males who worked more than 40 hours per week, 

with an over-representation of females. In the relation hours per week – education it could 

be seen that the majority of people who have obtained a MSc degree worked either 

between 35 and 40 hours or 40 + hours. This can be explained since highly educated 

people mostly end up in a full-time function. In the hours per week – household relation 

there were a couple differences which could be seen. Especially the couples without children 

indicated to work more than 40 hours per week. The reason for this could be that couples 

without children have a more flexible schedule as opposed to couples with children. 

Furthermore the majority of the single-person households indicated to work between 35 

and 40 hours, as opposed to working less than 35 hours or more than 40 hours per week. 

Still, the largest portion of the respondents indicated to work between 35 and 40 hours per 

week. 
 

Table 9: Interdependencies between hours at the office per week and social demographics 

Hours at the 

office per week 

 

 

Results 

   

 

Direction 

Age 𝜒2=17.643 df = 8 p = 0.02 Younger respondents working more 

hours at the office 

Gender 𝜒2=0.597 df = 2 p = 0.74 - 

Education 𝜒2=16.888 df = 8 p = 0.03 More respondents with MSc degree 

working 30 + hours at the office 

Household 𝜒2=30.002 df = 8 p = 0.00 Couples without children working more 

hours at the office than couples with 

children 

 

Looking at Table 8, only the relation hours at the office – gender was non-significant, 

indicating that there was no difference of distribution across the categories. In the relation 

hours at the office – age it could be seen that the younger the respondents are, the more 

hours they tended to work at the office. Just as with the relation of hours per week – 

education, the relation hours at the office – education showed a higher distribution of 

people who obtained an MSc degree working more than 30 hours at the office. This could 

be explained since an office function is more likely for people who obtained an MSc degree. 

The difference of the distribution in the relation hours at the office – household was quite 

similar to the relation hours per week – household, indicating that people with children 

spent less time at the office and people without children spent more time at the office.  
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5.1.2 OFFICE CHARACTERISTICS 

As indicated, the office types (cellular office, open plan office space and ABO) were 

categorized according to the assignment of the desk and number of people the room is 

shared with. The number of people the room is shared with was an indication for the room 

to be either open or enclosed (Bodin Danielsson, 2008). Table 10 shows the distribution 

for each of the categories. A total of 44.2% of the respondents worked at an assigned desk 

and 55.8% at an unassigned desk. People not sharing the room with anyone or sharing 

the room with 1 or 2 others were assumed to work in an enclosed space (17.1%). People 

sharing the room with more than 3 people were assumed to work in an open space 

(82.9%). Of the people working in an open space, a further distinction could be made 

between people working in a small open office (35.3%), a medium-sized open office 

(36.7%) and a large open office (28%). The distribution of these variables separately can 

be seen in Appendix D. 

 

Table 10: Results categorisation office types 

Categorisation Assigned (%) Unassigned (%) 

Enclosed space 

- Private 6.1 0 

- Non- private 7.7 3.3 

Open space 

- Small 12.8 16.6 

- Medium-sized  8.8 21.5 

- Large 8.8 14.4 

 

Combining these results provided the percentages of the office concepts. The least amount 

of people worked in a cellular office concept (13.8%). Most respondents indicated to work 

in an ABO concept (55.8%). The remaining respondents worked in an open plan office 

space (30.4%). The aim was to gain a similar number of respondents for each category, 

however the cellular office concept was underrepresented and the ABO concept was over-

represented.  

 

To gain a further understanding of the surrounding of the respondents, three indicative 

questions are asked about visibility and sound. The results for how visible the respondents 

were to people outside of the office space were quite similar. Most of the respondents have 

indicated to be visible for others, but not their computer screen (41%). The remaining 

respondents were either not visible for others (34.4%) or completely visible to others 

(24.6%). There was a bigger distinction for the visibility within the office space to the 

people the room is shared with. Here most people indicated that they were completely 

visible for others (72.1%). Only 1.2% of the respondents indicated not to be visible for 

others who they share the office space with and 26.7% could be seen by others, but not 
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their computer screen. The results for how well others could hear the respondents at their 

work were quite similar as well. Some respondents indicated that other people could not 

hear them (36.7%). However, most respondents could either be heard by others, but not 

understood (33.9%) or could be completely understood (29.5%).  

 

5.2 INSTRUMENT CALIBRATION 

In this section, the instruments which are used to answer the research questions are 

analysed and described. The instruments which are used are the personality traits, the 

Need for Recovery scale and the Active Coping scale.  

 

5.2.1 PERSONALITY TRAITS 

Besides identifying the social demographics of the respondents, questions were added to 

identify the personality traits as well. Table 11 indicates the mean scores per statement 

and the standard deviation (S.D.) as well as the mean of the sum of the scores and the 

Cronbach’s alpha (α). The reversed statements are indicated with “(R)”. 
 

Table 11: The mean and standard deviations per question and the mean scores and standard 
deviations of the sum of the questions per trait 

I see myself as someone who: Mean score S.D. Mean sum α 

N. worries a lot 3.73 1.73  

3.21 

 

0.69 N. gets nervous easily 3.09 1.57 

N. remains calm in tense situations (R) 2.79 1.27 

E. is talkative 5.28 1.49  

5.07 

 

0.82 E. is outgoing, sociable 5.46 1.30 

E. is reserved (R) 4.48 1.51 

O. is original, comes up with new ideas 5.15 1.17  

4.95 

 

0.66 O. values artistic, aesthetic experiences 4.66 1.54 

O. has an active imagination 5.04 1.37 

A. is sometimes rude to others (R) 4.83 1.66  

5.19 

 

0.51 A. has a forgiving nature 5.06 1.32 

A. is considerate and kind to almost everyone 5.67 1.06 

C. does a thorough job 5.68 0.99  

5.52 

 

0.37 C. tends to be lazy (R) 5.37 1.44 

C. does things efficiently 5.53 1.01 

 

Although the short Big Five Inventory scale was validated by Lang et al. (2011), a reliability 

test was conducted. For every personality trait, a Cronbach’s alpha test was conducted. 

The score of the Cronbach’s alpha can lie between 0 and 1 where a score higher than 0.7 

is seen as satisfactory (Bland & Altman, 1997). The internal consistency of neuroticism, 

extraversion and openness were considered satisfactory, since the alpha was either larger 

than 0.7 or approached 0.7. The internal consistency of altruism and conscientiousness 

were not satisfactory and did not improve when only 2 statements were combined. For 

that reason, altruism and conscientiousness were not taken into account in any analysis.  
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5.2.2 NEED FOR RECOVERY SCALE 

First, the data of the Need for Recovery scale was briefly described. The overall scores for 

each item could lie between 0 and 181, since the answer to each question could be either 

answered by “yes” (1) or “no” (0) and there were 181 respondents. The lowest score in 

the sample was 30 and the highest score was 64. 32 of the 181 respondents had a zero 

score on the Need for Recovery scale, indicating that these respondents had no need for 

stress relief. Next, the model needed to be calibrated. Table 12 shows the values for the 

Mean Square (MS) infit, the estimated difficulty (δ1), the standard error (S.E.) and the 

scores for each item.  

 

First, it needed to be determined whether all items fit the model. The mean MS infit of the 

model was 1.00 (S.D. = -0.1), meaning it was a good fit. Looking at the items separately, 

it could be seen that items A and F are slightly more out of range with MS = 1.21, than 

the other items. However, these values were still accepted (Wright & Linacre, 1994), 

meaning that all items fit the model well and that all items measure a need for stress relief. 

Furthermore, it was checked whether all respondents fit the model. In the sample only 1 

person did not fit the model (t infit > 1.96, 0.55%), but was not removed from the sample, 

since removing this person from the sample did not improve the model. 

 

Next, the difficulty of the items was identified. The items which were scored lowest are 

considered to be difficult, since only some respondents have chosen these items. However, 

it should be noted that the minimum score of 30 and maximum score of 64 are quite close, 

meaning that there was not a large distinction between difficult and easy items in this 

sample. The estimated difficulty (δ1) can be seen in the table, with the most difficult item 

listed at the top with the highest positive δ1 value (item H). This means that people with a 

high need for stress relief only started to feel relaxed on the second non-working day. Item 

D was considered to be the easiest item with the lowest δ1 value. Here, one third of the 

respondents felt really worn out at the end of a working day. When a respondent indicated 

to only start feeling relaxed at the second non-working day, it was likely that this 

respondent had chosen the other, easier, items as well. This means that people with a high 

need for stress relief show to take more demanding steps in relieving stress.  

 

Lastly, the reliability of this model was estimated. The total model had an item separation 

reliability r = 0.76, which was thus considered acceptable. The total model had a person 

separation reliability of r = 0.53. This means that there was only a small range of need for 

stress relief in the sample. In this case, a wider range of need for stress relief was expected, 

so this score is rather low. Since the other statistics are acceptable, the model is considered 

a good fit.  
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Table 12: Calibration Need for Recovery scale 

Need for Recovery scale MS  δ1 S.E. SCORE 

H. In general, I only start to feel relaxed on the second non-

working day 

1.14 0.92 0.23 30 

B. I find it difficult to relax at the end of a working day 0.97 0.28 0.20 44 

I. Often, after a day’s work I feel so tired that I cannot get 

involved in other activities 

0.82 0.28 0.20 44 

K. After the evening meal I generally feel good* 1.07 0.28 0.20 44 

J. At the end of the working day I feel rather exhausted because 

of my job 

0.87 0.09 0.20 49 

C. I cannot really show any interest in other people when I have 

just come home myself 

1.04 -0.14 0.19 55 

A. I find it difficult to concentrate in my free time after work 1.21 -0.21 0.19 57 

E. Generally, I need more than an hour before I feel recuperated 

after work 

0.87 -0.21 0.19 57 

G. When I get home from work, I need to be left at peace for a 

while 

0.95 -0.39 0.19 62 

F. A feeling of tiredness prevents me from doing my work as 

well as I normally would during the last part of the working day 

1.21 -0.43 0.19 63 

D. By the end of the day, I feel really worn out 0.83 -0.46 0.19 64 

Note: * The scores of item K have been reversed, since this statement was directed positively, 

whereas the other statements where directed negatively.  

 

5.2.3 ACTIVE COPING SCALE 

The Active Coping scale was calibrated to check whether the items fit together in the model 

and to be able to calculate the scores per respondent to conduct any further analysis with. 

This again was done with the Rasch model in Winsteps. However, before running the model, 

the items which could be answered with a 5-point Likert scale should be recoded first. 

Although questionnaires containing answering scales with a broader range were considered 

more comfortable by respondents (Kaiser & Wilson, 2000), it was more sensitive to bias. 

Kaiser and Wilson have indicated that scales with fewer answering possibilities were more 

reliable and less arbitrary. Therefore, combining the answering possibilities into a 

dichotomous or 3-point scale would make the results more robust. The recoding scheme 

can be found in Appendix E.  

 

Taking the comparison between the four recoded models into account, the second recoding 

step (00111) had provided the best fitting model, since the item separation reliability was 

high with the lowest item misfit and person misfit. Although the person separation 

reliability was the lowest out of all four models, the person–item map did show a good 

fitting model. This model was run and used in further analysis. Table 13 provides the 

estimated difficulty, the MS infit for each item, the positive answering score and total count 

per item and the calculated percentage indicating a positive score.  
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For further analysis, the MS range was further restricted to 1.20 (MS infit < 1.20) to make 

sure that the items fit the scale even better. For this reason 2 of the 30 items (6.67%) had 

been removed. Items 9 (I play games with my colleagues) and 20 (I listen to music wearing 

headphones/earbuds) were removed since the MS infit > 1.20. Furthermore, when running 

the model and looking at the person–item map in Appendix E, it seemed that items 24 and 

25 did not fit the model. Both had a high standard error and were an outlier on the person–

item map, indicating that the items should be removed from the model. For that reason 

items 24 (I discuss or ask a question about my work with a colleague) and 25 (I chat with 

a colleague about non-work related topics) were removed from the scale as well. A total 

of four items had been removed from the scale.  

 

The positive answering score was an indication of the number of positive answers on the 

item. It was possible to answer the questions with not possible, which were treated as 

missing in the analysis. The maximum possible total count was 181, since there were 181 

respondents in the sample. The total count was thus the maximum possible count minus 

the missing links. For item 27, this means that 41 respondents had indicated that this 

behaviour was not possible in their office. To provide an overview, it could be seen that 

only 14.3 percent of the respondents had indicated to put personal pictures on their desk, 

while 90.1 percent had indicated to choose the same desk every day. This was confirmed 

by the estimated difficulty, where it can be seen that item 27 had the highest estimated 

difficulty and item 5 the lowest.  

 

Besides item 27, the most difficult items were item 18 (I look at personal pictures on my 

desk), item 1 (I take care of plants in the office), item 8 (I walk through the office without 

specific purpose) and item 6 (I go to the bathroom more often than necessary). Most of 

these items were only possible in a cellular or open office, which means that it was already 

expected that the items were considered more difficult.  

 

The easiest items were item 5 (I choose the same desk every day), item 14 (I do something 

to become energetic again), item 16 (I choose a desk near a window), item 7 (I go get 

something) and item 2 (I look out the window). It is surprising that roughly 90 percent has 

chosen items 5 and 16, since this should only be possible in an ABO concept. This should 

automatically mean that the percentage should be much lower. This means that 

respondents working in a cellular and open office had most likely interpreted the question 

wrong.  
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Table 13: Calibration Active Coping scale 

Active Coping Behaviour scale MS  δ1 Score Total 

Count 

% 

yes 

27. I have put personal pictures on my desk 0.92 2.22 20 140 14.3 

18. I look at personal pictures on my desk 0.98 2.17 20 140 14.3 

01. I take care of plants in the office 1.00 1.75 32 160 20.0 

08. I walk through the office without specific purpose 0.93 1.69 37 180 20.6 

06. I go to the bathroom, more often than necessary 1.20 1.55 41 181 22.7 

26. I have put plants on my desk or near my desk 0.91 1.47 32 134 23.9 

22. I close my eyes and/or let my mind wander for a bit 

to relax 

1.10 1.46 43 179 24.0 

15. I do minor work-out exercises 0.93 1.41 44 177 24.9 

04.I leave personal items (files, mugs) on my desk at 

the end of the working day 

1.03 0.63 69 176 39.2 

10. I change the height of my desk to either stand or 

sit down while working 

1.05 0.55 53 136 39.0 

03. I choose a desk near plants 0.84 0.19 65 140 46.4 

11. I close the door 1.10 0.07 60 116 51.7 

21. I go sit in a more quiet area 0.99 -0.01 78 152 51.3 

23. I play a game online or on my phone, surf the web, 

or check social media for non-work related reasons 

1.06 -0.17 101 181 55.8 

28. I switch the lights on or off 0.96 -0.20 70 124 56.5 

19. I go outside for a walk 0.99 -0.23 102 179 57.0 

17. I decide to go work from home 1.16 -0.43 96 158 60.8 

12. I choose a desk in a corner 0.83 -0.74 92 140 65.7 

30. I close or open the window 0.90 -0.84 63 93 67.7 

13. I choose a desk so that my back faces the wall 0.89 -1.06 102 142 71.8 

29. I close or open the blinds 1.09 -1.08 106 144 73.6 

02. I look out the window 0.92 -1.71 148 179 82.7 

07. I go get something (drink, snack, cigarette) 1.08 -1.85 153 181 84.5 

16. I choose a desk near a window 0.86 -2.20 134 152 88.2 

14. I do something to become energetic again (sit up 

straight, stretch, rub my eyes) 

0.93 -2.22 160 181 88.4 

05. I choose the same desk every day 1.05 -2.44 146 162 90.1 

 

The item separation reliability for this model was r = 0.98 and the average MS infit for 

these items was 0.99 (S.D. = 0.10). All the items fit the model well, since the MS infit was 

lower than 1.20. The item separation reliability was nearly 1, meaning that a different 

sample size would not change anything to the order of the items, making the order of 

difficulty reliable. The person separation reliability for this model was r = 0.66. Removing 

the four items from the scale had actually improved the person separation reliability. This 

means that the spread of the respondents was quite close, making it more difficult to 

observe large differences in the sample. The average standardized t infit is t = -0.04 (S.D. 

= 1.10) with 7 of 181 (3.9%) respondents being a misfit to the model (t infit > 1.96). 

Again, the misfitting respondents were not removed from the sample, since removing then 

did not improve the model.  

 



54 
 

5.3 MAIN ANALYSIS 

Now that the social demographics and all instruments have been described and calibrated, 

the main analysis can be conducted. First, the relation between a need for stress relief and 

active coping behaviour is estimated. Second, it is estimated whether there is a difference 

in a need for stress relief across the office types. Last, it is estimated whether there is a 

difference in active coping behaviour across the office types.   

 

5.3.1 RELATION NEED FOR STRESS RELIEF & ACTIVE COPING BEHAVIOUR 

As mentioned, the relation between the Need for Recovery and Active Coping needs to be 

estimated in order to answer one of the research questions. In the research by Smolders 

et al. (2012) both the Need for Recovery scale and the behavioural items were merged 

into one large behavioural scale, since it was assumed that both scales measure a need 

for recovery. In other words, it was assumed that the motivation to choose the items in 

both cases were the same. Combining the two scales is possible in the Rasch model and a 

good fit of the model would mean that both scales measure the same construct. If the 

model would measure the same construct, then some sort of relation would be apparent. 

However, in the current research it is not assumed that the motivation to choose the items 

for active coping behaviour is necessarily the same as the Need for Recovery scale, 

therefore it would make more sense to use the separate scales in the further analysis. 

However, to see what would happen, the compatibility of the two scales is estimated and 

can be seen in Appendix F.  

 

Interestingly, the statistics suggested that the two models were compatible, indicating that 

both the Need for Recovery scale and the Active Coping scale would measure the same 

construct. However, when checking the distribution in the overall scale, it could be seen 

that the two models did not fuse together that well. The Need for Recovery items are 

mostly stuck together and do not mingle well with the Active Coping items. This would 

indicate that the compatibility is not as good as the statistics might suggest. The relation 

between the two scales is further analysed with a Pearson correlation. This analysis was 

conducted in Stata with the difficulty measure per respondent. No correlation was found 

between Active Coping and a Need for Recovery with r=-0.001, n=181, p=0.99. As 

expected from the distribution of the items in the overall scale and the distribution in the 

person-item map, there was no relation between active coping behaviour and a need for 

stress relief in the sample.  
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5.3.2 PREDICTION NEED FOR STRESS RELIEF 

Overall, the model of the Need for Recovery scale was a rather good fit, since all the items 

fit the model and the item separation reliability was acceptable. Furthermore, only one out 

of 181 respondents did not fit the model. This means that further analysis could be 

conducted to see whether there was a difference in need for stress relief across different 

office types. The further analysis were conducted with the difficulty scores per respondent 

of the Need for Recovery scale, since these individual scores indicated the experienced 

individual need for stress relief. The most important analysis regarding need for stress 

relief was whether a difference can be observed across the different office types. Besides 

this main analysis, the age, gender, the average hours worked per week and the average 

hours worked per week in the office were assumed to be able to predict the need for stress 

relief. For that reason, these were included in the analysis to construct a complete overview 

and an analysis of variance was conducted with these five predictors.  

 

Table 14: ANOVA need for stress relief – social demographics (N=181) 

 Results   

Model F = 0.59 MSE = 1.56 p = 0.83 

Age F = 1.11 df = 4 p = 0.36 

Gender F = 0.58 df = 1 p = 0.45 

Office type F = 0.09 df = 2 p = 0.92 

Average hours worked per week  F = 0.00 df = 2 p = 0.99 

Average hours worked per week at the office F = 0.08 df = 2 p = 0.92 

 

 

As can be seen in Table 14, none of the relations are significant, indicating that there is no 

difference in need for stress relief across either of the five predictors. The non-significant 

difference for a need for stress relief across the office types is in line with the assumptions.  

 

Furthermore, it had been assumed that personality traits influence a need for stress relief. 

For that reason, it was checked whether that was the case in this sample. A regression 

analysis was conducted with the need for stress relief scores and the mean scores of the 

personality traits.  

 

Table 15: Relations between the need for stress relief and personality traits (N=181) 

 Results   

Extraversion β = -0.182 M = 5.07 p = 0.04 

Neuroticism β = 0.336 M = 3.21 p = 0.00 

Openness β = 0.054 M = 4.95 p = 0.54 
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As can be seen in Table 15, two of the three personality traits were good predictors for a 

need for stress relief. Neuroticism showed a positive relation, indicating that people who 

are more neurotic tend to experience more stress. Extraversion on the other hand showed 

a negative relation, meaning that extravert people tend to experience less stress.  

 

5.3.3 PREDICTION ACTIVE COPING BEHAVIOUR 

After removing four behavioural items from the Active Coping scale, the model was a good 

fit. Next, the difference in active coping behaviour across the office types could be 

estimated. Just as with the analysis for a need for stress relief, the most important 

predictors, age, gender, the average hours worked per week and the average hours worked 

per week at the office, were included in the analysis of variance. From the Rasch model, 

the difficulty measure per respondent was used to execute the remaining analysis in Stata.  

 

Table 16: ANOVA active coping behaviour - social demographics (N=181) 

 Results   

Model F = 1.92 MSE = 0.91 p = 0.04 

Age F = 1.83 df = 4 p = 0.15 

Gender F = 0.53 df = 1 p = 0.46 

Office type F = 5.01 df = 2 p = 0.01 

           ABO M* = -0.06  

          Cellular office M* = 0.30  

          Open office M* = 0.41  

Average hours worked per week F = 0.40 df = 2 p = 0.67 

Average hours worked per week at the office F = 2.89 df = 2 p = 0.058 

Note: * Mean of the estimated difficulty per respondent 

 

According to the results, there was a near equal distribution for active coping behaviour 

across most of the variables. However, there was a difference in active coping behaviour 

across the office types. Performing a post hoc Tukey test revealed that there was no 

difference between an open plan office space and a cellular office space (p=0.858). 

However, a difference was observed between the ABO and the cellular office (t=-2.35, 

p=0.05) and the ABO and the open plan office space (t=-2.37, p=0.05).  

 

To see what difference in behaviour occurs, three different behavioural scales per office 

type were made and compared to one another. These behavioural scales were again 

analysed with the Rasch model in Winsteps. Tables 17 till 19 show the behavioural scales 

per office type, indicating which behaviour occurred the least and the most per office type. 

Since it had been estimated that there was a significant difference in behaviour per office 

type, these differences will be described briefly. 
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Looking at the cellular office scale in Table 17, item 6 (I go to the bathroom, more often 

than necessary) was chosen least, followed by item 8 (I walk through the office without 

specific purpose) and item 21 (I go sit in a more quiet area). Item 30 (I open or close the 

window) was chosen the most, followed by item 29 (I close or open the blinds) and item 

28 (I switch the lights on or off). The MS infit exceeds 1.20 for 3 items (items 1, 11 and 

17). These are not remove, since no further calculations are performed with the scale and 

is only indicative. The items being an over fit of the scale was surprising, since people 

working in a cellular office are the only ones who can close the door. Apparently closing 

the door does not add to the model of active coping behaviour in a cellular office. 

Furthermore, it was interesting to see that deciding to go work from home does not add to 

the model. This means that working from home when working in a cellular office was not 

seen as active coping behaviour.  

 

It was expected that more behaviour is observed related to the sense of ownership of the 

room. For example, it would be expected that respondents would have put personal 

pictures on the desk, however this only seemed to be the case in 34.8% of the responses. 

However, 63.6% had put plants on their desks, which was another indicator of 

personalising the room, increasing the sense of ownership. Also, leaving items on the desk, 

which was chosen in 66.7% of the cases, is related to a sense of ownership of ones work 

space. Furthermore, it was expected that respondents working in a cellular office showed 

to have more control over their work space. This is in line with items 28 till 30, which were 

chosen the most. These items considered turning the lights on and off, closing or opening 

the blinds and closing or opening the window. 
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Table 17: Behavioural scale cellular office space (N=25, items = 21) 

Cellular office  MS δ1 % yes 

06. I go to the bathroom, more often than necessary* 0.96 2.95 8 

08. I walk through the office without specific purpose 1.16 1.09 12.5 

21. I go sit in a more quiet area 1.09 1.56 23.5 

10. I change the height of my desk to either stand or sit down while 

working 

0.92 1.55 23.1 

18. I look at personal pictures on my desk 0.67 1.52 25 

22. I close my eyes and/or let my mind wander for a bit to relax 0.88 1.42 25 

15. I do minor work-out exercises 0.92 1.40 26.1 

27. I have put personal pictures on my desk 0.79 0.94 34.8 

11. I close the door 1.60 0.30 47.8 

01. I take care of plants in the office 1.34 0.15 50 

19. I go outside for a walk 1.19 0.13 50 

12. I choose a desk in a corner 0.72 0.12 50 

17. I decide to go work from home 1.30 0.07 56.3 

23. I play a game online or on my phone, surf the web, or check social 

media for non-work related reasons* 

0.86 -0.13 56 

26. I have put plants on my desk or near my desk 0.89 -0.48 63.6 

03. I choose a desk near plants 0.65 -0.66 66.7 

04.I leave personal items (files, mugs) on my desk at the end of the 

working day 

0.65 -0.67 66.7 

07. I go get something (drink, snack, cigarette)* 1.16 -1.17 0.76 

02. I look out the window 0.85 -1.31 79.2 

13. I choose a desk so that my back faces the wall 0.91 -1.31 76.4 

14. I do something to become energetic again (sit up straight, stretch, 

rub my eyes)* 

1.06 -1.73 84 

16. I choose a desk near a window 0.86 -1.98 88.2 

28. I switch the lights on or off 0.97 -2.00 87 

29. I close or open the blinds 1.16 -3.12 95 

30. I close or open the window** - -4.01 100 

05. I choose the same desk every day** - -4.20 100 

Note: * No missing links 

         ** Maximum score 

 

Looking at the open office scale in Table 18, item 6 (I go to the bathroom, more often than 

necessary) was chosen least, just as in the cellular behavioural scale, followed by item 1 

(I take care of plants in the office) and item 27 (I have put personal pictures on my desk). 

Item 5 (I choose the same desk everyday was chosen most in 97.8% of the cases, followed 

by item 14 (I do something to become energetic again) and item 16 (I choose an item 

near a window). Item 4, 17 and 18 did not fit the model, with an MS infit > 1.20.  

 

The behaviour which was expected to be observed the most is behaviour related to a sense 

of ownership, although the sense of control should be less than in an open office. As 

expected, opening the window, opening the blinds and turning the light on was observed 

less in an open office. Moreover, in contrast to the cellular office, less plants were put on 

or near the desk and less people take care of the plants in the office. This indicated that 

the sense of ownership and control is much lower than in a cellular office.  
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Furthermore, noise and a lack of privacy in an open office had been indicated to be the 

largest frustration of people working in this office type, so behaviour which decreased these 

complaints was expected. 56.1% of the respondents have indicated to go sit in a more 

quiet area, which was only the case in 23.5% of the cases in a cellular office. 

 

Table 18: Behavioural scale open plan office space (N=55, items = 21) 

Open plan office  MS  δ1 % yes 

06. I go to the bathroom, more often than necessary* 1.09 2.60 12.7 

01. I take care of plants in the office 0.86 2.01 20 

27. I have put personal pictures on my desk 1.01 1.87 21.2 

26. I have put plants on my desk or near my desk 1.02 1.70 23.4 

08. I walk through the office without specific purpose* 0.86 1.50 27.3 

18. I look at personal pictures on my desk 1.22 1.49 27.3 

15. I do minor work-out exercises 0.97 1.47 27.8 

22. I close my eyes and/or let my mind wander for a bit to relax 1.14 1.39 29.6 

10. I change the height of my desk to either stand or sit down while 

working 

0.82 1.18 30.3 

17. I decide to go work from home 1.24 0.36 48.8 

23. I play a game online or on my phone, surf the web, or check social 

media for non-work related reasons* 

1.12 0.28 50 

03. I choose a desk near plants 0.87 0.21 56.1 

21. I go sit in a more quiet area 0.96 0.01 64.5 

11. I close the door 1.07 -0.31 63 

19. I go outside for a walk 0.94 -0.32 64.7 

28. I switch the lights on or off 0.82 -0.45 67.3 

30. I close or open the window 0.70 -0.53 70 

04.I leave personal items (files, mugs) on my desk at the end of the 

working day* 

1.28 -0.54 67.3 

12. I choose a desk in a corner 0.93 -0.81 71 

29. I close or open the blinds 0.88 -0.87 74.4 

07. I go get something (drink, snack, cigarette)* 1.06 -1.19 78.2 

02. I look out the window 0.82 -1.31 79.6 

13. I choose a desk so that my back faces the wall 0.90 -1.70 84.8 

16. I choose a desk near a window 0.75 -1.76 86.1 

14. I do something to become energetic again (sit up straight, stretch, 

rub my eyes)* 

1.11 -2.34 90.9 

05. I choose the same desk every day 1.05 -3.92 97.8 

Note: * No missing links 

 

When looking at the ABO scale, it can be seen that item 27 (I have put personal pictures 

on my desk) was chosen the least (1.5%), together with item 18 (I look at personal 

pictures on my desk) and item 26 (I have put plants on or near my desk). It was not 

surprising that these items were considered most difficult, since leaving or putting personal 

items on an unassigned desk in most cases is not allowed. Getting something (item 7) was 

chosen the most (90.1%), together with item 16 (I choose a desk near a window) and item 

14 (I do something to become energetic again).  
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In an ABO, in contrast to a cellular and open plan office, no sense of ownership was 

expected to be observed. However, 85% of the respondents chose the same desk every 

day, which is interesting since ABO concepts should inspire to choose a workplace 

according to the task at hand. This does indicate, that some sense of ownership over the 

workplace is desired, even though the desks are unassigned. Compared to the cellular and 

open plan office space, opening the window, opening the blinds and turning on the lights 

was observed much less. However, people could choose a desk in a spot they preferred, 

like choosing a desk in a corner or a desk so that the back faces the wall. Furthermore, it 

can be observed that 88% of the people choose a workplace near a window, indicating that 

daylight is preferred. 

 

Table 19: Behavioural scale ABO concept (N=101, items = 22) 

Activity Based Office MS  δ1 % yes 

27. I have put personal pictures on my desk 0.99 4.39 1.5 

18. I look at personal pictures on my desk 0.97 3.34 3.9 

26. I have put plants on my desk or near my desk 0.85 2.22 10.8 

01. I take care of plants in the office 1.07 1.99 13.3 

04.I leave personal items (files, mugs) on my desk at the end of the 

working day* 

0.93 1.69 16.5 

08. I walk through the office without specific purpose* 0.90 1.51 18.8 

22. I close my eyes and/or let my mind wander for a bit to relax* 1.18 1.36 20.8 

15. I do minor work-out exercises 0.92 1.23 23 

06. I go to the bathroom, more often than necessary* 1.21 0.71 31.7 

28. I switch the lights on or off 1.05 0.22 41.8 

03. I choose a desk near plants 0.87 0.14 42 

10. I change the height of my desk to either stand or sit down while 

working 

1.12 0.06 44.4 

11. I close the door 0.93 -0.05 45.3 

21. I go sit in a more quiet area 0.96 -0.45 54.3 

19. I go outside for a walk* 0.97 -0.47 55.4 

23. I play a game online or on my phone, surf the web, or check 

social media for non-work related reasons* 

1.06 -0.61 58.4 

30. I close or open the window 1.00 -0.81 58 

12. I choose a desk in a corner 0.81 -0.99 65.7 

17. I decide to go work from home* 1.06 -1.01 66.3 

13. I choose a desk so that my back faces the wall 0.91 -1.05 66.3 

29. I close or open the blinds 1.21 -1.11 67.9 

05. I choose the same desk every day 1.10 -2.21 85 

02. I look out the window* 0.94 -2.24 85.1 

14. I do something to become energetic again (sit up straight, 

stretch, rub my eyes)* 

0.81 -2.52 88.1 

16. I choose a desk near a window 0.87 -2.60 88.9 

07. I go get something (drink, snack, cigarette)* 1.01 -2.74 90.1 

Note: * no missing links  
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To compare the three scales, the distribution of the item difficulty measure per office type 

was conducted. When the measures are close together, the difficulty of the items is roughly 

equal, meaning that the specific behaviour was equally difficult to carry out at the offices. 

It should be noted however that the scale for the open office did not significantly differ 

from the scale of the cellular office in the overall scale. The distribution provides an insight 

into which office type supports active coping behaviour the best. In the cellular office, the 

most items were considered easiest (12 out of 26 items). In the ABO concept 11 out of 26 

items were considered easiest and in the open office only 3 out of 26 items were considered 

easiest. This means that both the cellular office and ABO both support active coping 

behaviour roughly equal. The open office is least suitable for active coping behaviour when 

compared to the other two.  

To give an indication of the significant differences per item, multiple Chi-squared test were 

done. This was not ideal, since no interaction effects were taken into account and it meant 

performing many separate test. However, it did give an indication of the significant 

difference in behavioural items across the office types. Looking at Figure 5, the order of 

the behavioural items of the original Active Coping scale goes from difficult on the left (item 

27) to easy on the right (item 5). In the figure, the red dots indicate a significant difference, 

which was the case for 11 of the 26 items. The significant differences are discussed briefly 

starting at item 27. 

 

Figure 5: Distribution item difficulty per office type 
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Putting personal pictures on a desk (item 27) was an extremely difficult item for an ABO, 

which is not surprising, since the desks are unassigned and in most cases should be 

cleaned at the end of the day. It was expected however, that it would be an easy item for 

a cellular and open office. Although easier than the ABO, it is still considered a difficult 

item. This means that even though it is allowed to personalise your desk, it does not 

occur as often as expected. Item 18 (looking at personal pictures) is related to item 27. 

For the ABO it was easier to look at the pictures when they were present, however for 

the cellular office it became a more difficult item. It is possible that respondents in the 

cellular offices did not look at the pictures, since it was considered normal that the 

pictures were present. Since it is an exception that pictures are present in an ABO, 

perhaps it occurred more often for that reason.  

Taking care of plants in the office (item 1) was considered easier in a cellular office, with 

a difficulty close to zero. It is possible that the smaller room of a cellular office inspires a 

higher sense of ownership to the items present in the room. However, considering item 

26 (I have put plants on my desk), it can also be seen that respondents in a cellular 

office had put plants on or near their desk. It is therefore highly likely that the plants 

which were being taken care of in the cellular offices are owned by the respondents. This 

means that working in a cellular office inspires to personalise the room or desk more 

than working in an open office or ABO concept. In line with that observation, item 4 

(leaving personal items on the desk) is easiest in a cellular or open office. This was 

expected, since due to the assigned seating it is easier and perhaps even allowed to 

leave items on the desk. This is not the case for unassigned seating in the ABO. 

Going to the bathroom more often than necessary (item 6) was considered a difficult 

item for each office type, however it was easiest in an ABO concept. It is expected that 

the openness of an office inspires more movement through the office. However, the 

difficulty for a cellular and open office are extremely close together. This could mean that 

it is not only the openness of the office, but the assignment of the desk which inspires 

more movement through the office. Although not a significant difference, this can also be 

observed with item 7 (I go get something).  

Going to a more quiet area to work (item 21) was most difficult in a cellular office and 

easiest in an ABO concept. This is not surprising, since working in a cellular offices in 

most cases was already more quiet than working in an open area. However, it was not 

considered as easy to go sit in a more quiet area when working in an open office. 

Although noise is a problem in both the open office and ABO, it is not chosen as much in 

an open office. It could be that due to the assigned seating of an open office, that less 

quiet areas are available to facilitate individual noise control.  
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Items 28 (switch the light on or off), 29 (close or open the blinds) and 30 (I close or 

open the window) were the three easiest items for a cellular office. These were equally 

more difficult for an open office or ABO concept. It was already expected that the 

individual control over the room was highest in a cellular office and that is confirmed by 

these results.  

Choosing the same desk every day (item 5) is easiest in an open office or cellular office, 

which is a strange observation. Since the desks are assigned, it was expected that these 

respondents were not able to choose the location of their desk. It is highly likely that this 

question was interpreted wrong by these respondents.  

 

5.4 CONCLUSION  

The research question which needed to be answered was ‘To what extent can stress 

relieving resources in the physical work environment support active coping behaviour 

across different types?’ A conceptual model was made, showing all the relations which 

could occur.  

 

Figure 6: Conceptual model 

The transactional model, indicated with the dashed line, could not be tested completely, 

since conducting a longitudinal research was not possible. For that reason separate 

hypotheses were drawn up and could be answered through the data analysis.  

 

Hypothesis 1: There is a relation between a need for stress relief and active coping behaviour 

(no assumption is made about the nature of the relation) 

Hypothesis 2: There is no difference in need for stress relief across the different office types 

Hypothesis 3: There is a difference in active coping behaviour across the different office types 

Hypothesis 4:  The resources in the physical work environment can support active coping 

behaviour 

 

Hypothesis 1 was drawn up regarding the relation between a need for stress relief and 

active coping behaviour. Due to the transactional model, it was difficult to predict what the 

relation would be, therefore several scenarios were elaborated on. A Pearson correlation 
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between the difficulty measures of the need for stress relief and active coping behaviour, 

indicated that there was no relation in this sample. This is not as expected, since the 

literature had indicated that active coping behaviour has an effect on occupational stress 

and should therefore have an effect on a need for stress relief. There could be several 

explanations for the lack of a relation between the two scales.  

 

One explanation goes into the motivation for the behaviour which was seen in the Active 

Coping scale. In the research of Smolders et al. (2012) it was assumed that the Need for 

Recovery and the behavioural items both measured the same construct. This means that 

the behaviour which was observed measured a need for recovery. However, in the current 

research it is assumed that active coping behaviour and the Need for Recovery do not 

measure the same construct, meaning that the motivation to choose the items on the 

behavioural scale is different than choosing the items on the Need for Recovery scale. Since 

there is no relation between a need for stress relief and active coping behaviour, which is 

apparent in literature, it could be possible that the Active Coping scale does not measure 

active coping behaviour as a construct, but measures a different construct which remains 

unknown at this point. This would mean that no active coping behaviour is measured in 

the first place. Notable, the behavioural items which are based on stress relieving resources 

embedded in the physical work environment did form a good model, meaning that this 

scale measures the same construct.  

 

Another explanation goes into the awareness of the motivation for performing active coping 

behaviour. In general, only little need for stress relief was observed in the sample, meaning 

that, according to the transactional model, occupational stress in the sample was low. 

However, a high level of active coping behaviour was observed. It could be possible that 

respondent do not consciously use the physical work environment as a resource to relieve 

stress. This means that active coping behaviour might affect their need for stress relief, 

but it is not directly experienced in such a way. This could explain why there is no relation 

between a need for stress relief and active coping behaviour. 

 

It could also be possible that a different result is observed when performing a longitudinal 

study. Here a need for stress relief over a longer period of time, rather than at one point 

in time in relation to active coping behaviour can be investigated. This could provide a 

more powerful result of the correlation and show the results of the transactional model in 

more detail. Furthermore, it could be possible that performing the Pearson correlation with 

the estimated difficulty per respondent did not provide the best statistic to perform the 

Pearson Correlation with. That could mean that performing the Pearson correlation with a 

different statistic would provide a different answer.  
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Next, hypothesis 2 said that there was no difference in need for stress relief across the 

three office types. The reason for this could be that only people who are not stressed would 

take the time to fill out the questionnaire. As mentioned, the overall need for stress relief 

in the sample was low, meaning that there was only little occupational stress in the sample. 

People who are stressed most likely do not have the time to fill out the questionnaire, 

meaning that only a low level of occupational stress is experienced. Another explanation 

could be that the different active coping strategies for each office are equally efficient and 

all lead to a low level of occupational stress. 

 

Furthermore, hypothesis 3 assumed that there was a difference in active coping behaviour 

across the three different office types. In the research by Smolders et al. (2012) it was 

assumed that the cost for performing the behaviour would be the same in every office. For 

that reason, they had left out behaviour from the behavioural scales which could not be 

performed in all offices. However, the current research indicates that different coping 

strategies occur when the office types are analysed separately. This indicates that the cost 

for performing specific behaviour depends on the physical environment of the office, which 

is in contrast to the results found by Smolders et al. (2012). The results of the overall 

analysis on the Active Coping scale had shown that there is a significant difference between 

an ABO and cellular office and an ABO and open office. There was no significant difference 

between a cellular and open office in the overall analysis. The similarity between a cellular 

and open office are the assigned seating, which could indicate that working in an open or 

enclosed office is less of a factor in this scale. In the Chi-squared tests conducted per item, 

the differences between the office types were calculated in more detail. Here, a significant 

difference between the cellular office and open plan office was observed in some cases as 

well.  

 

The last hypothesis emphasised that the physical work environment is able to support 

active coping behaviour. Looking at the results, it can be concluded that the physical work 

environment of an office is able to support active coping behaviour. However, the results 

also showed that different behaviour occurs depending on the nature of the environment. 

To analyse the difference of active coping behaviour between the offices in more detail and 

to understand which resources support active coping, three additional behavioural scales 

were estimated to see which behavioural items occurred most and least per office type. 

Testing these items with a Chi-squared test, indicated that 11 of the 16 items significantly 

differed across the office types. This means that some behaviour is only supported by a 

certain office type making the differences between the offices noticeable. Other behaviour 

is roughly the same in every office, meaning that the behaviour will occur regardless of the 
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characteristics of the office. The significant differences were most apparent in the resources 

related to personalisation, sense of control, sense of ownership and noise control.  

 

Personalisation of the desk or room seemed difficult, even in a cellular or open office where 

the desks were assigned. Even though literature has shown that personalisation could be 

beneficial to a need for stress relief, it did not occur as often. Still, there was a significant 

difference between the offices and it was least difficult in a cellular office. It was not 

surprising that it was the easiest in a cellular office, since the room is shared with no or 

fewer people than the other office types. This could make personalisation of the room 

easier. However, personalisation through pictures did not occur as often as expected. It is 

possible that personalisation of the room has decreased over time or perhaps it is not part 

of the office culture anymore.  

 

The sense of control over the workplace seemed to be highest in a cellular office. The 

easiest behaviour which occurred in this office type was related to individual control over 

the room, like closing the window or closing the blinds. Again, this is not surprising, since 

the room is shared with only a few people, making it easier to create an acceptable indoor 

climate which is agreeable to everyone. This is more difficult in an open space which is 

shared with more people. However, a sense of control is considered important for stress 

relief, which means that the open office and ABO concept should provide resources which 

conform to a sense of control. 

 

In an open office and ABO, more behaviour is observed in relation to noise control, meaning 

that respondents actively show behaviour which is related to reduce noise. Sitting in a 

quieter area is shown roughly by 55% of the respondents in both an open office and ABO. 

Through literature it was already known that noise was an issue in the open plan office 

space and the ABO concept. These results confirm that people like to work in quiet areas 

and that perhaps noise is too high in an open office or ABO concept.  

 

Furthermore, it is interesting to see that in an ABO concept, 85% of the respondents tend 

to choose the same desk every day. This is interesting since an ABO concept should inspire 

to choose a desk according to the task at hand, which is unlikely to be the same every day. 

This could mean that having an assigned seat in itself could be a strategy to relieve stress, 

meaning that flexible offices perform less on this topic than the other office types.  
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CHAPTER 6. RESEARCH CONCLUSIONS 

It has been suggested that stress is the number one occupational disease in the 

Netherlands. Due to the individual health and social impact stress can have, it is therefore 

beneficial for both the individual and the organisation if it could be relieved. Resources are 

suggested to be necessary when wanting to relief stress, however in most studies the 

resources mentioned are intrapsychic. However, it is interesting to see whether the 

physical work environment can act as a resource as well and support certain behaviour so 

that stress can be relieved. The goal of this research is therefore to gain insight in the 

active coping behaviour supported by the physical work environment. By answering the 

following question, this insight can be provided: ‘To what extent can stress relieving 

resources in the physical work environment support active coping behaviour across 

different office types?’ 

 

Several research methods were used in order to answer this question. First, a literature 

study was conducted to determine what information is already known at the moment about 

active coping behaviour and the physical work environment. Furthermore, the definition of 

occupational stress was identified and ways to be able to relief stress were determined. 

The nature of active coping behaviour was explained and it was determined how the 

physical work environment can act as a resource to relief stress.  

 

Second, the research design and the execution of the research were described. Due to a 

limited amount of time, a cross-case comparative case study was chosen instead of a 

longitudinal study. A questionnaire had been conducted based on the information which 

was found in the literature study. Both a need for stress relief and active coping behaviour 

were identified, which were necessary variables to perform the eventual analysis with. The 

need for stress relief was identified by adopting the Need for Recovery scale and active 

coping behaviour was identified by conducting a list of behavioural items consisting of 

behaviour which was possible to carry out at the office. The questionnaire was sent to 

several companies and personal contacts leading to a number of respondents of 181 from 

March 11th till March 27nd.  
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6.1 CONCLUSIONS 

The literature research had identified the definition of occupational stress which best fitted 

the context of this research. Interestingly, even after almost a hundred years of research 

on (occupational) stress, no comprehensive definition of the topic or ways to measure 

(occupational) stress have been identified. In the context of this research, the definition of 

work-related stress was identified stating that stress occurs due to a mismatch between 

demands and resources placed on the individual and that the experience of stress is 

accompanied by wanting to cope with the problems.  

 

Previous studies identified that both resources and control over the work environment are 

necessary parts of relieving stress. Furthermore, it was identified that providing resources 

to employees in order to relief stress is considered a secondary intervention, meaning that 

stress is managed rather than prevented or treated. This means that stress cannot be 

completely restored, but can only be relieved. The resources provided to the individuals 

which were mentioned most, were mostly intrapsychic, meaning that the physical work 

environment was not identified as being a resource able to relieve stress. For that reason, 

it was assumed in this research that the physical work environment could act as a resource 

to relieve stress as well. Active coping behaviour can relief stress by actively managing the 

demands placed on the individual by using the available resources. It is therefore assumed 

that the physical work environment can support active coping behaviour, since it is 

assumed to be able to act as a resource to relieve stress.  

 

Since there are different office types with a different physical work environment, it was 

assumed that there would be a difference in active coping behaviour across the office types. 

Literature on the different office types indicated that there is a difference in some 

resources, but especially a difference of control over the workplace. The resources which 

were present in of each of the office types were identified, making it possible to detect any 

differences in active coping behaviour in the data analysis.  

 

Through data analysis, no significant relation between a need for stress relief and active 

coping behaviour was detected, which was not expected when looking at the literature. In 

the literature, it was assumed that active coping behaviour is able to relieve stress when 

the demands placed on the individual are actively managed. This implies that a relation 

would exist between a need for stress relief and active coping behaviour. In previous 

research, it was suggested that the Need for Recovery and the behaviour which occurred 

in the physical work environment, both measured a need for recovery. This would mean 

that both scales measured the same construct. Although this was not assumed in this 

research, the compatibility of the two scales was checked to see whether the same 
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construct was measured. Interestingly, the statistics suggested a good fitting model. A 

more detailed look at the model showed that the two scales, despite the statistics, did not 

fuse together well, indicating that the two scales did not measure the same construct.  

 

The lack of a relation between a need for stress relief and active coping behaviour could 

have several explanations. It could mean that the Active Coping scale does not measure 

active coping behaviour, but measures a construct which is unknown at this time. This 

would mean that instead of measuring active coping behaviour it would measure for 

example ‘office behaviour’. This would mean that the behaviour is not related to stress 

relief in any way. However, this is unlikely, since all the stress relieving resources which 

are specifically chosen as active coping behaviour fit together in one scale. It would 

therefore suggest that it does measure active coping behaviour. Another possibility was 

that people did not consciously perform the behaviour as a method to relieve stress, which 

would mean that the positive effects of the physical work environment go unnoticed. 

 

Due to the strong indication in the literature, mentioning the relation between active coping 

behaviour and stress relief, it is also possible that the wrong data analysis was performed 

in the current research. Perhaps the Rasch model was not the best suited model to identify 

both the need for stress relief or active coping behaviour and that conducting the Pearson 

Correlation with the statistics generated from the Rasch model was not suitable. 

Furthermore, it could be possible that the relation between a need for stress relief and 

active coping behaviour could not be determined, since the data was assembled at only 

one point of time. The conceptual model is a transactional model, which suggests that data 

at different points of time is necessary to determine a relation between a need for stress 

relief and active coping behaviour. Considering the literature, this is the most likely reason 

for the lack of a relation between a need for stress relief and active coping behaviour.  

 

Further analysis showed no difference of relations for a need for stress relief across the 

office types. This was as expected, meaning that in this sample the office types did not 

lead to more stress. It is known that the environment can have an impact on stress and 

thus a need for stress relief. It is therefore also likely that due to a difference in the physical 

work environment, some office types lead to more stress. When a difference in need for 

stress relief would have been detected in the sample, it could not have been concluded 

that this was due to the physical work environment, due to the random sampling. Overall 

a low level of need for stress relief was observed in the sample. It could be possible that 

people with a high need for stress relief did not fill out the questionnaire, since they did 

not have the time or felt too stressed to participate.  
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In the last part of the data analysis, a significant difference of relation for active coping 

behaviour across the office types was found. Thus, it can be concluded that there is a 

difference in active coping behaviour across the several office types. When looking at the 

differences in the overall scale, it became clear that there was no difference between the 

behaviour which occurred in a cellular and open office, meaning that the behaviour was 

roughly equal in these two office types. There was a difference between the behaviour in 

an ABO concept and the cellular office and the ABO concept and the open office. This was 

surprising, since it was expected that there was a difference between the cellular office 

and the open office as well. Less of a difference was expected between the ABO concept 

and the open office, when looking at the literature. It was assumed that the largest 

difference would occur due to the difference of the open or enclosed room. However, it is 

suggested that the largest differences occur due to the differences in assigned seating.   

 

An in-depth analysis had shown that behaviour which was related to individual control of 

the room (switching off lights, opening window), personalisation (pictures) and noise 

control (sitting in a quiet area) were significantly different across the office types. In the 

overall scale, no difference was observed between the open office and the cellular office, 

but since the items are regarded separately as well, the differences became clearer. Here, 

the results indicated that for the most items, 12 out of 26, active coping behaviour was 

easiest in a cellular office. Next, active coping behaviour was considered easiest in an ABO 

concept where 11 out of 26 items were considered easiest across the office types. This 

means that the cellular office and ABO concept perform rather equally. For the open office, 

only 3 out of 26 items were considered easiest compared to the other office types. This 

means that the open office performs the worst out of the three office types.  

 

The main goal of the research was to gain insight in whether the physical work environment 

was able to support active coping behaviour and whether there is a difference in active 

coping behaviour across the different office types. It can be concluded that the physical 

work environment can support active coping behaviour. The model of the Active Coping 

scale suggested that active coping occurred in the offices and that the items fit together 

well. The lack of relation between the need for stress relief and active coping behaviour 

raised questions about the nature of the behaviour which was shown in the offices. 

However, the literature provided convincing evidence for the relation to exist, which could 

indicate that the relation was tested wrongly. Furthermore, a difference in active coping 

behaviour is detected across the different office types. This means that the different 

physical work environments support different active coping behaviour. The in-depth 

analysis had shown that the cellular office and the ABO concept support active coping 

behaviour the best and that the open office supports active coping behaviour the least.  
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6.2 SCIENTIFIC RELEVANCE  

There has been extensive research regarding job satisfaction, productivity of employees 

and occupational stress dating back as far as 1936 (Selye, 1936; Sincero, 2012; Stefanaki, 

Pervanidou, Boschiero, & Chrousos, 2018; Vischer, 2007; Cooper & Cartwright, 1994; 

Thayer et al., 2010). This proves that for a long time academics have tried to grasp the 

optimisations of the physical work environment in relation to aspects as satisfaction, 

productivity and stress. When specifically looking at the physical work environment, much 

research has elaborated on its impact on individuals. However, these studies tend to focus 

on the physical work environment as being a cause for stress, rather than a possible 

resource to relieve stress. Furthermore, active coping behaviour has not been taken into 

account in research regarding the physical work environment in relation to stress relief.  

 

This research contributes to the knowledge in the research field of the physical work 

environment in relation to stress relief. Although the physical work environment can be a 

stressor and therefore result in stress, it has also been determined in this research that it 

can support active coping behaviour. By identifying resources which are present in the 

offices which are believed to be able to relief stress it was possible to construct a 

behavioural scale which identified active coping behaviour. This means that a well-designed 

office can contribute to stress relief for the people working in its environment.  

 

The differences between office types have been discussed elaborately in literature. 

However, little is known about the influence of the physical work environment of offices on 

health. This also means that little is known about the differences of the influence of the 

physical work environment in the different office types. In this research, the cellular office, 

the open office and the ABO concept were studied and the differences between the 

available resources were determined. Since there was a difference in resources, it was 

possible to identify that active coping behaviour differed across the office types. This means 

that this research has provided an insight into the influence of the physical work 

environment of offices on health. Furthermore, the difference between the office types and 

its influence on health has been determined.  
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6.3 LIMITATIONS AND FUTURE RECOMMENDATIONS 

This research identifies whether resources embedded in the physical work environment can 

support active coping and whether a difference in active coping behaviour occurs across 

different office types. However, there are some limitations to the study, which will be 

discussed in this paragraph. Future recommendations will be provided, taking into account 

these limitations.  

 

The data for this research is gathered through a questionnaire which is distributed through 

several companies. There are several limitations considering the questionnaire that need 

to be mentioned. As mentioned, ideally the questionnaire should be distributed amongst 

the employees of a large company with several locations and different office types 

throughout the Netherlands. This would make sure that a similar office culture with a 

similar norms and values is present, making the results more reliable. Unfortunately, that 

was not possible. Instead of one large company, several smaller companies were contacted 

with different office types to participate in the research. Since not enough respondents 

were gathered through the companies alone, this meant that the questionnaire needed to 

be distributed via LinkedIn and personal contacts. Because there were people of so many 

different companies who responded to the questionnaire, the results should be carefully 

interpreted, since the norms and values and office culture cannot be compared at all. It is 

recommended that future research is done at one company, so that the differences of 

behaviour can be compared more carefully.  

 

Furthermore, only a small group of respondents work in a cellular office. Ideally a similar 

group of respondents for each category of office types would have been gathered, which 

would have made the results of the comparisons of behaviour more powerful. Due to the 

time limitations, it was not possible to specifically search for more respondents who worked 

at a cellular office. For future recommendations it should be taken into account that cellular 

offices occur less than open plan office spaces and ABO’s. This means that the respondents 

per category should be monitored and more of an effort should be made to include 

respondents working in a cellular office.  

 

Another limitation to the questionnaire is that the total length could not be too long, 

meaning that the identification of the need for stress relief and the personality traits were 

rather short. This could mean that the identification of these instruments were not as 

reliable as they might have been, had they been more elaborate. Furthermore, a need for 

stress relief rather than occupational stress was identified. It is recommended for future 

studies to identify both a need for stress relief and occupational stress, which would make 

sure the full conceptual model could be tested. 
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Due to a time limitation, a cross-sectional design is chosen for the research. Although this 

provides a good base and initial description of the topic, a longitudinal design would be 

better for a future research. The transactional model, implies that there is a change in 

occupational stress after performing active coping behaviour. This change however cannot 

be observed when performing a cross-sectional design study, since data is gathered in only 

one point of time. For future studies, it would be beneficial to observe stress levels at two, 

or multiple, points in time, and compare these stress levels to the active coping behaviour. 

In this way it is possible to detect whether stress actually decreases when performing 

active coping behaviour. Furthermore, a longitudinal study would have made it possible to 

make changes to the resources available in the office concepts and detect whether these 

changes influence active coping behaviour. This would also mean that an optimal office 

concept could be tested.  

 

When looking at the results, the behavioural scales per office type indicate which behaviour 

occurred the most and which behaviour occurred the least. Furthermore, the Chi-squared 

tests indicated which of these items differed statistically. Still, with this research it is 

difficult to investigate what the motivation to perform certain behaviour is. The items fit in 

one scale, meaning that the items do measure the same construct. However, due to the 

lack of a relation with a need for stress relief, it could be possible that there is a different 

motivation for performing the behaviour. In-depth interviews with people from all office 

types could provide more insight into the reason for performing or not performing certain 

behaviour.  

 

Another limitation to the data analysis is that the focus was mostly on the Rasch model. 

This meant that any statistical analysis in Stata were conducted with the statistics which 

were calculated in Winsteps. The lack of relation which was found between a need for stress 

relief and active coping behaviour could be due to the fact that the relation was tested in 

Stata with a statistical measure which perhaps is not best suited to perform the test with. 

A limitation therefore is that perhaps the Rasch model was not best suited for the analysis 

which needed to be conducted. A future recommendation would be to conduct both a Rasch 

analysis, but also for example a factor analysis, to see what the difference in outcome 

would be. This would provide a further insight into data analysis which are conducted with 

statistical measures calculated with the Rasch model in Winsteps.  
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6.4 PRACTICAL IMPLICATIONS 

The findings of this research can provide several managerial implications for both office 

development companies as well as corporate real estate managers. The results provide 

insight in the active coping behaviour of employees in several office types, which can be 

used to improve the physical work environment of offices. In this section the managerial 

implications are presented.  

 

This research has provided an insight into the benefits of the physical work environment. 

The behavioural scales per office type provide a good insight into the specific active coping 

behaviour and the differences per office type, which means that recommendations for each 

office type can be provided. First, it was concluded that an open office performs the worst 

when considering active coping behaviour, meaning that this office type is suited least for 

employees who want to relieve stress. In general the significant differences between the 

office types were most apparent in the resources regarding personalisation, sense of 

control, sense of ownership and noise control.  

 

Although the literature suggested that personalisation of the work environment is beneficial 

for stress relief. Even though personalisation is possible when the desks are assigned, it 

did not occur as much as expected. The analysis showed that it occurred even less in an 

ABO concept, which is not surprising since the desks are not assigned. Since 

personalisation can reduce stress, it is important that it is reinstated.  Personalisation of a 

room is not only achieved by putting up pictures or bringing plants to the office. With 

modern technology, personalisation can be achieved by a number of implications. For 

example, smart photo frames could provide personalisation even when the desks are not 

assigned. By logging into the computer, your preferred pictures are displayed in the photo 

frames and disappear when logging out. The preferred height of the desk and perhaps 

even the preferred light setting at your desk could be implemented in the same way. This 

would even function when there is a clean desk policy or when the desks are not assigned.  

 

The results suggested that the sense of control and sense of ownership is highest in a 

cellular office, meaning that improving the sense of control and sense of ownership in an 

ABO and open office would be beneficial. The implications for personalisation would also 

improve the sense of control and sense of ownership over the desk in an ABO concept. 

Furthermore, making sure that the desks can be adjusted in height would for example 

improve the sense of control as well. Interestingly, 85% of the people who work in an ABO 

concept choose the same desk every day. This means that even though the office should 

inspire flexibility, that people feel most comfortable at the same seat. Since the ABO 

concept takes into account that the occupancy rate within the office is not 100%, assigned 
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seating would not be the correct advice. Perhaps semi-assigned seating, where there is 

formalised understanding of the distribution of the seating amongst colleagues, would 

provide the sense of ownership. 

 

Noise control especially seemed to be a problem in the open office and ABO concept. There 

are several practical implications which could make sure noise is more controlled in the 

larger spaces. The first is providing quiet rooms, where people can work in silent without 

being disturbed by others. This is not present in every office, but would be very beneficial 

when wanting to control noise. If a separate room is not possible, perhaps noise cancelling 

headphones would be an option. A second implication is focused on being disturbed by 

people who are on the phone. Phone-free zones would mean that people can still talk to 

each other, which is found to be less annoying, but would have to go to a separate area or 

room to make phone calls. A third implication is focused on not being disturbed by 

colleagues when it is unwanted. Although an open office inspires more communication 

between co-workers, sometimes you do not want to be disturbed. A red or green light 

installed at the top of the desk or another visible place, can be an indication for colleagues 

whether a person may be disturbed. This prevents frustration and is another way to prevent 

unwanted noise.  

 

There are some recommendations for specific items which were found to occur the least 

as well. Doing (minor) work-out exercises has been suggested to be beneficial in reducing 

stress. However, only about 25% of the respondents in each office type has indicated to 

perform this behaviour. It could be possible that there are no facilities for doing exercises, 

which can easily be solved by providing facilities which stimulate working out, like gym 

equipment, showers or even personal trainers. However, it could also be possible that 

employees have separate gym memberships and prefer to work-out after or before work. 

Nevertheless, inspiring employees to work-out more and be healthier is a good initiative 

and therefore providing the correct facilities would be beneficial.  

 

Walking outside already occurs in 57% of the cases. However, this could be increased, 

since it does not only inspire physical activity but also means that employees spent time 

being outside. This in turn is proven to be beneficial for relieving stress. When choosing a 

location for an office, it would therefore be beneficial to take into account the surrounding 

of the office, making sure that the surrounding area inspires people to go outside more.  
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APPENDICES 

APPENDIX A. QUESTIONNAIRE  

This questionnaire is part of the master thesis of Urban Systems & Real Estate and Human 

Technology Interaction conducted at the University of Technology Eindhoven. The aim of 

the research is to investigate behaviour in office environments and identify resources within 

the office which support this behaviour.  

 

Filling out the questionnaire will take between 5 and 10 minutes and can be completed in 

either English or Dutch. Some questions regard behaviour. For these questions, it is 

important to mention that there are no 'right' or 'wrong' answers, since behaviour is 

personal. 

 

All information gathered is anonymous and confidential and will be treated accordingly. 

Results will not be presented on an individual level.  

 

I would like to thank you upfront for participating in my research. 

 

Eefke Winkelmolen 

TU Eindhoven 

 

 

I have read and understood the information for participants. I know that my participation 

is completely voluntary. I know that I can refuse to participate. I know that I can withdraw 

permission to use my data directly after the data have been recorded.  

 

1. Do you give permission to use your coded data for the current project? 

a. I do 

b. I do not 

 

2. Do you give permission to use you coded data for future research projects on office 

work conditions performed by researchers of the Human Technology Interaction group? 

a. I do 

b. I do not 

 

  



86 
 

The following questions provide information regarding the office type you work in. If you 

work in multiple office locations, then please fill in the questions with regard to the location 

you work in most frequently.  

 

3. What is the name of the company you work for? 

…. 

 

4. In what city is the company you work for located? 

…. 

 

5. Do you have an assigned desk or can you choose where to sit during the day? 

a. Assigned  

b. Unassigned  

 

6. How many people do you share your direct office space with (i.e. your room)?  

a. 0, I have a private office space 

b. 1 -2 people 

c. 3 – 8 people 

d. 9 – 23 people 

e. 23 + people 

 

7. How visible are you to people outside your office space? 

a. People cannot see me 

b. People can see me, but not my computer screen 

c. People can see me and my computer screen  

 

8. How visible are you to the people you share your office space with? 

a. People cannot see me 

b. People can see me, but not my computer screen 

c. People can see me and my computer screen 

 

9. How well can people outside your office space hear you? 

a. People cannot hear me 

b. People can hear me, but cannot distinguish what I’m saying 

c. People can hear me and understand what I’m saying 
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10. What is your gender?  

a. Male 

b. Female 

c. I would prefer not to choose or to disclose 

 

11. What is your age? 

…… 

 

12. What is the composition of your household? 

a. Single 

b. Couple with child(ren) 

c. Couple without children 

d. Single-parent family 

e. Multi-person family 

f. Other 

 

13. What is your nationality?  

…… 

 

14. What is your highest completed form of education? 

a. MBO (lower general secondary education) 

b. HBO (university for applied sciences) 

c. University (Bachelor’s degree) 

d. University (Master’s degree) 

e. Other: 

 

15. How many hours per week do you work on average?   

……. hours 

 

16. How many hours per week do you work at the office on average? 

……. hours 

 

17. How many hours per day do you spend working behind a desk in the office on average? 

……..hours 
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These are a number of personality traits which may or may not apply to you. Please indicate 

to what extent you agree or disagree with each statement.  

 

18.  I see myself as someone who: 

 Disagree 
strongly 

Disagree  Disagree 
a little 

Neither 
agree nor 

disagree 

Agree a 
little 

Agree  Agree 
strongly 

1. worries a lot O O O O O O O 
2. gets nervous 

easily 
O O O O O O O 

3. remains calm in 

tense situations 
O O O O O O O 

4. is talkative O O O O O O O 
5. is outgoing, 

sociable 
O O O O O O O 

6. is reserved O O O O O O O 
7. is original, comes 

up with new ideas 
O O O O O O O 

8. values artistic, 
aesthetic 
experiences 

O O O O O O O 

9. has an active 
imagination 

O O O O O O O 

10. is sometimes rude 
to others 

O O O O O O O 

11. has a forgiving 
nature 

O O O O O O O 

12. is considerate and 
kind to almost 
everyone 

O O O O O O O 

13. does a thorough 
job 

O O O O O O O 

14. tends to be lazy O O O O O O O 
15. does things 

efficiently 
O O O O O O O 

 

 

19. Indicate whether this statement applies to you. When in doubt, choose the answer 

which best fits your situation. 

 Yes No 

 I find it difficult to concentrate in my free time after work O O 

 I find it difficult to relax at the end of a working day O O 

 I cannot really show any interest in other people when I have just come 

home myself 

O O 

 By the end of the working day, I feel really worn out O O 

 Generally, I need more than an hour before I feel recuperated after work O O 

 A feeling of tiredness prevents me from doing my work as well as I 

normally would during the last part of the working day 

O O 

 When I get home from work, I need to be left at peace for a while O O 

 In general, I only start to feel relaxed on the second non-working day O O 

 Often, after a day’s work I feel so tired that I cannot get involved in 

other activities 

O O 

 At the end of the working day I feel rather exhausted because of my job O O 

 After the evening meal I generally feel good O O 
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20. The following list consists of several behavioural measures which could occur at an 

office. This behaviour does not belong to your core tasks, but could be part of your 

daily routine. Please indicate per behavioural measure how often you execute this. Tick 

“not possible” if your office does not provide the opportunity to perform the behavioural 

measure.  

 

 Never Rarely Sometimes Often Very 

often 

Not 

possible 

 I take care of plants in 

the office 

O O O O O O 

 I look out the window O O O O O O 

 I choose a desk near 

plants 

O O O O O O 

 I leave personal items 

(files, mugs) on my 

desk at the end of the 

working day 

O O O O O O 

 I choose the same desk 

every day 

O O O O O O 

 I go to the bathroom, 

more often than 

necessary 

O O O O O O 

 I go get something 

(drink, snack, 

cigarette) 

O O O O O O 

 I walk through the 

office without specific 

purpose 

O O O O O O 

 I play games 

(pool/foosball/ping-

pong) with my 

colleagues 

O O O O O O 

 I change the height of 

my desk to either stand 

or sit down while 

working 

O O O O O O 

 I close the door O O O O O O 

 I choose a desk in a 

corner 

O O O O O O 

 I choose a desk so that 

my back faces the wall 

O O O O O O 

 I do something to 

become energetic 

again (sit up straight, 

stretch, rub my eyes) 

O O O O O O 

 I do minor work-out 

exercises 

O O O O O O 

 I choose a desk near a 

window 

O O O O O O 

 I decide to go work 

from home 

O O O O O O 



90 
 

 I look at personal 

pictures on my desk  

O O O O O O 

 I go outside for a walk O O O O O O 

 I listen to music 

wearing 

headphones/earbuds 

O O O O O O 

 I go sit in a more quiet 

area 

O O O O O O 

 I close my eyes and/or 

let my mind wander for 

a bit to relax 

O O O O O O 

 I play a game online or 

on my phone, surf the 

web, or check social 

media for non-work 

related reasons 

O O O O O O 

 I discuss or ask a 

question about my 

work with a colleague 

(unscheduled) 

O O O O O O 

 I chat with a colleague 

about non-work related 

topics 

O O O O O O 

 

 

 Yes No Not possible 

 I have put plants on my 

desk or near my desk  

O O O 

 I have put personal 

pictures on my desk 

O O O 

 I switch the lights on or 

off 

O O O 

 I close or open the 

blinds 

O O O 

 I close or open the 

window 

O O O 

 

21. Do you withdraw permission to use your coded data for the current project? 

a. I do, you cannot use my data 

b. I do not, you can use my data 
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APPENDIX B. RASCH MODEL 

The Rasch model is able to mathematically estimate a link between a person’s attitude and 

his or her probability to engage in an attitude relevant behaviour, by collecting data from 

a questionnaire which includes items for a new scale that are intended to be summated 

and test these against the expectations of this measurement model (Pallant & Tennant, 

2010). The mathematical equation is drawn up as follows: 

 

ln (pki/ 1- pki) = θk - δi  

 

This mathematical equation is based on the probabilistic version of the Campbell 

Paradigm. Pki is the probability, where the k represents the engagement of a person in 

an activity, where i represents the statement. Θk represents the k’s attitude towards 

mental health and δi represents the difficulty of the activity i. Left of the equation, the 

natural logarithm of the ratio of the probability (pki) of person k’s engagement in an 

activity of a statement i, relative to the probability of the non-engagement of a specific 

restorative activity. This is equal to the difference between k’s attitude towards mental 

health and the difficulty of the activity i. 
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APPENDIX C. SOCIAL DEMOGRAPHICS 

 

Figure C1: Normal distribution variable age (N=181) 

 

 

Figure C2: Recoding variable age (N=181) 
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Figure C3: Distribution variable household (N=181) 

 

Figure C4: Distribution variable education (N=181) 

 

Figure C5: Distribution of working locations respondents (before dropping Germany, Hungary and 
the missing links) 
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Figure C6: Normal distribution variable average hours worked per week (N=181) 

 

 

Figure C7: Recoding variable average hours worked per week 
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Figure C8: Normal distribution variable average hours worked per week at the office 

 

Figure C9: Recoding variable average hours worked per week at the office 
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APPENDIX D. OFFICE CHARACTERISTICS 

 

Figure D1: Distribution number of people the room is shared with (N=181) 

 

Figure D2: Distribution variable enclosed space (N=31) 

 

 

Figure D3: Distribution variable open space (N=150) 
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Figure D4: Distribution assignment per office space (N=181) 

 

 

Figure D5: Distribution variable office type 
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APPENDIX E. RECODING ACTIVE COPING SCALE 

There are several possibilities to recode the items, so several models with different 

recoding schemes are run and compared to each other to see what option fits best. First 

the model is run without any recoding to see whether some irregularities stand out. These 

results indicate that the scores of items 26 - 30 should be reversed, since the point-

measure correlation is negative. Looking at the questionnaire, this can be explained since 

a score of 0 corresponds to “yes” and a score of 1 corresponds to “no”, while this is the 

other way around for items 1 – 25. 

 

Four different recoding models are run. For each model the item separation reliability, the 

average infit and outfit Mean Square (MS) and the number of item misfits are checked. 

Furthermore the person separation reliability, average infit and outfit standardized t and 

the number of person misfits are checked. The reason that the standardized t is checked 

for the respondents, instead of the MS infit and outfit, is that it is better to include the 

variance for the infit rather than just the MS when the sample is large. The item misfit and 

person misfit are an indication of how many items do not fit the model and how many 

people do not fit the model. The lower the number of misfit, the better the overall model 

is. Moreover, the person – item map is an indication of the fit of the model, indicating 

whether the distribution of the difficulty of the items is comparable to the distribution of 

active coping behaviour of the respondents. Together, these results of both the items and 

the respondent data, indicates which model fits best. The results can be seen in Tables 14 

and 15.  

 

The first step in recoding is creating a dichotomous scale, which fits both the dichotomous 

Need for Recovery scale as well as the dichotomous scale of items 26 – 30. This is 

convenient when comparing these models. Three different options are researched into 

creating a dichotomous scale. The first step combines the answers “never”, “rarely” and 

“sometimes” into “no” and combines the answers “often” and “very often” into “yes” 

(recoding 1: 00011). The person-item map shows that the distribution of the respondents 

does not correspond to the distribution of the items. This indicates that the difficulty of the 

items does not correspond to the need for stress relief of the respondents, which should 

be the case in order for the model to be a good fit. In this case, there are not enough items 

for people with lower active coping behaviour, meaning that the model is not a good fit. 
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Figure E1: Person - Item map recoding 00011 

 

The second recoding step combines the answers “never” and “rarely” into “no” and 

combines the answers “sometimes”, “often” and “very often” into “yes” (recoding 2: 

00111). When comparing the results to the first step of recoding, it can be seen that the 

item separation reliability has slightly increased and the item misfit has decreased to zero. 

Furthermore the person misfit has decreased. When comparing the person-item map it can 

be seen that the distribution of the respondents in relation to the distribution of the items 

has improved. There is a slight overrepresentation of items for people with low active 

coping behaviour. However, compared to step 1, the model has improved. 
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Figure E2: Person - Item map recoding 00111 

 

In step three, the answer of “never” corresponds to “no” and the answers of “rarely”, 

“sometimes”, “often” and “very often” are combined into “yes” (recoding 3: 01111). 

Already it can be seen that item separation reliability has decreased and the item misfit 

has increased. However, the person misfit is fairly equal to step 2. When looking at the 

person-item fit, again it can be seen that the distribution of the respondents does not 

correspond to the distribution of the items. There are too many items corresponding to 

respondents with low active coping, indicating that the items are too easy.  
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Figure E3: Person - Item map recoding 01111 

 

In the last recoding step instead of a dichotomous scale, the answers are recoded according 

to a 3-point scale. The answer of “never” corresponds to “0”, the answers “rarely” and 

“sometimes” are combined and recoded into “1” and “often” and “very often” are combined 

into “2” (recoding 4: 01122). Both the item and person separation reliability have increased 

slightly, however the item misfit and the person misfit remain high. Looking at the person 

– item map shows that the model has slightly improved. 
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Figure E4: Person - Item map recoding 01122 

 

Table 14: Item fit statistics Active Coping scale 

 Separation 

reliability 

Average Infit Average Outfit Item misfit* 

MS S.D. MS S.D. 

Recoding 1: 00011 0.97 1.00 0.10 0.98 0.22 1 

Recoding 2: 00111 0.98 0.99 0.10 0.98 0.17 0 

Recoding 3: 01111 0.95 0.98 0.09 0.95 0.28 2 

Recoding 4: 01122 0.98 1.01 0.23 1.00 0.23 2 

Note: N = 30 * MS infit > 1.50 or MS outfit > 1.50  

 

Table 15: Person fit statistics Active Coping scale 

 Separation 

reliability 

Average Infit Average Outfit Person misfit* 

t S.D. t S.D. 

Recoding 1: 00011 0.68 -0.01 0.90 0.07 0.90 7 

Recoding 2: 00111 0.63 -0.03 1.10 0.01 0.90 4 

Recoding 3: 01111 0.72 0.00 1.10 0.09 0.80 10 

Recoding 4: 01122 0.73 -0.02 1.10 0.05 0.90 10 

Note: N = 183 * t infit > 1.96 or t outfit > 1.96 
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APPENDIX F. COMPATIBILITY SCALES 

The first is by combining the Need for Recovery scale and the Active Coping scale to see 

whether these are compatible. This would provide insight into whether both scales measure 

the same construct. With the Rasch model it is possible to compare two different scales 

into one, to see whether this is a good fit. Just as in the other analysis, the separate item 

and total item statistics are analysed in order to conclude whether the scales are a good 

fit. The item separation reliability for the combined model of Need for Recovery and Active 

Coping is r = 0.98. The average MS infit for the items is 1.00 (S.D. = 0.07) and there are 

no items exceeding 1.20. This means that all the items fit the model well and that the two 

scales are compatible. The person separation reliability is r = 0.69 and the average infit t 

is t = -0.04 (S.D. = 1.2). In total there are 12 of 181 (6.6%) respondents who do not fit 

the model well (infit t > 1.96).  

 

Table 15 shows the average MS infit for all the items together with the estimated difficulty 

and the standard error. In this scale, item 27 (I have put personal pictures on my desk) is 

the most difficult behaviour. Item 5 (I choose the same desk every day) is the easiest 

behaviour in the scale. Although the statistics of the scale seem fine, looking at the 

distribution of the items in the scale it can be seen that the Need for Recovery items are 

mostly clustered together. The lack of distribution is an indication that the two scales are 

best to be analysed separately.  

 

Table 15: Compatibility Active Coping and Need for Recovery 

  

MS  

 

δ1 

 

Score 

Total 

Count 

% 

Yes 

27. I have put personal pictures on my desk 0.97 1.74 20 140 14.3 

18. I look at personal pictures on my desk 1.02 1.72 20 140 14.3 

H. In general, I only start to feel relaxed on the second working 

day 

0.95 1.56 30 181 16.6 

01. I take care of plants in the office 1.00 1.31 32 160 20.0 

08. I walk through the office without specific purpose 0.96 1.27 37 180 20.6 

06. I go to the bathroom, more often than necessary 1.05 1.14 41 181 22.7 

22. I close my eyes and/or let my mind wander for a bit to relax 1.06 1.05 43 179 24.0 

26. I have put plants on my desk or near my desk 0.95 1.04 32 134 23.9 

B. I find it difficult to relax at the end of a working day 0.92 1.04 44 181 24.3 

I. Often, after a day’s work I feel so tired that I cannot get 

involved in other activities 

0.93 1.04 44 181 24.3 

K. After the evening meal I generally feel good 1.10 1.04 44 181 24.3 

15. I do minor work-out exercises 1.04 1.01 44 177 24.9 

J. At the end of the working day I feel rather exhausted because 

of my job 

0.89 0.88 49 181 27.1 

C. I cannot really show any interest in other people when I have 

just come home myself 

1.03 0.70 55 181 30.4 

A. I find it difficult to concentrate in my free time after work 1.08 0.64 57 181 31.5 
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E. Generally, I need more than an hour before I feel recuperated 

after work 

0.97 0.64 57 181 31.5 

G. When I get home from work, I need to be left at peace for a 

while 

0.93 0.50 62 181 34.3 

F. A feeling of tiredness prevents me from doing my work as well 

as I normally would during the last part of the working day 

1.04 0.47 63 181 34.8 

D. By the end of the day, I feel really worn out 0.93 0.45 64 181 35.4 

04.I leave personal items (files, mugs) on my desk at the end of 

the working day 

1.02 0.27 69 176 39.2 

10. I change the height of my desk to either stand or sit down 

while working 

1.09 0.19 53 136 39.0 

03. I choose a desk near plants 0.91 -0.13 65 140 46.4 

11. I close the door 0.99 -0.33 60 116 51.7 

21. I go sit in a more quiet area 0.97 -0.35 78 152 51.3 

23. I play a game online or on my phone, surf the web, or check 

social media for non-work related reasons 

1.05 -0.49 101 181 55.8 

28. I switch the lights on or off 1.04 -0.51 70 124 56.5 

19. I go outside for a walk 0.99 -0.55 102 179 57.0 

17. I decide to go work from home 1.12 -0.75 96 158 60.8 

12. I choose a desk in a corner 0.82 -1.02 92 140 65.7 

30. I close or open the window 1.01 -1.14 63 93 67.7 

13. I choose a desk so that my back faces the wall 0.93 -1.31 102 142 71.8 

29. I close or open the blinds 1.07 -1.38 106 144 73.6 

02. I look out the window 0.98 -1.97 148 179 82.7 

07. I go get something (drink, snack, cigarette) 1.07 -2.11 153 181 84.5 

16. I choose a desk near a window 0.91 -2.46 134 152 88.2 

14. I do something to become energetic again (sit up straight, 

stretch, rub my eyes) 

0.98 -2.47 160 181 88.4 

05. I choose the same desk every day 1.08 -2.69 146 162 90.1 

 

Figure 6 shows the distribution of the behaviour of the respondents on the left and the 

increasing difficulty of the items on the right. Every X represents two respondents. The 

higher the respondents are listed in the map, the more active coping behaviour they show. 

This also means that these people would take more and more demanding steps to achieve 

stress relief. The higher the items are listed in the map, the more difficult the item is. The 

figure shows a relatively normal distribution of the respondents across the map, however 

the fit with the distribution of the items is not as good. Again it can be seen that the items 

of the Need for Recovery scale are clustered.  
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Figure 5: Estimation respondents (active coping) and items (N = 181, 37 items) 
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APPENDIX G. CHI-SQUARED TESTS  

 

Figure G1: Chi-squared item01 with office type 

 

 

Figure G2: Chi-squared item02 with office type 

 

 

Figure G3: Chi-squared item03 with office type 

 

 

Figure G4: Chi-squared item04 with office type 
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Figure G5: Chi-squared item05 with office type 

 

 

Figure G6: Chi-squared item06 with office type 

 

 

Figure G7: Chi-squared item07 with office type 

 

 

Figure G8: Chi-squared item08 with office type 
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Figure G9: Chi-squared item10 with office type 

 

 

Figure G10: Chi-squared item11 with office type 

 

 

Figure G11: Chi-squared item12 with office type 

 

 

Figure G12: Chi-squared item13 with office type 
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Figure G13: Chi-squared item14 with office type 

 

 

Figure G14: Chi-squared item15 with office type 

 

 

Figure G15: Chi-squared item16 with office type 

 

 

Figure G16: Chi-squared item17 with office type 
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Figure G17: Chi-squared item18 with office type 

 

 

Figure G18: Chi-squared item19 with office type 

 

 

Figure G19: Chi-squared item21 with office type 

 

 

Figure G20: Chi-squared item22 with office type 
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Figure G21: Chi-squared item23 with office type 

 

 

Figure G22: Chi-squared item26 with office type 

 

 

Figure G23: Chi-squared item27 with office type 

 

 

Figure G24: Chi-squared item28 with office type 
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Figure G25: Chi-squared item29 with office type 

 

 

Figure G26: Chi-squared item30 with office type 


