
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Work-Life Balance and work-related 

stress among academic staff: 

Relation between overall and day-to-day experience of Work-Life 

Balance and adherence to an Ecological Momentary Assessment 

(EMA) protocol - based on the pilot study of the STRess At Work 

(STRAW) Project 
 
Word count: 9548 

 
 
 
 
 

Rani Peeters 
Student number: 01704098 

 
 

Supervisor: Prof. dr. Els Clays 

Cosupervisor: Larissa Bolliger (PhD student) 

 

 

A dissertation submitted to Ghent University in partial fulfilment of the requirements for the degree of 

Master of Science in Health Promotion 

 

Academic year: 2019-2020



 
 
 
 
 
 
 
 
 
 
 

 

 

 



 
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

Work-Life Balance and work-related 

stress among academic staff: 

Relation between overall and day-to-day experience of Work-Life 

Balance and adherence to an Ecological Momentary Assessment 

(EMA) protocol - based on the pilot study of the STRess At Work 

(STRAW) Project  
 
Word count: 9548 

 
 
 
 
 

Rani Peeters 
Student number: 01704098 

 
 

Supervisor: Prof. dr. Els Clays 

Cosupervisor: Larissa Bolliger (PhD student) 

 

 

A dissertation submitted to Ghent University in partial fulfilment of the requirements for the degree of 

Master of Science in Health Promotion 

 

Academic year: 2019-2020



 

1 

Table of content 
 

Acknowledgments .............................................................................................................. 3 

List of abbreviations ........................................................................................................... 4 

1. Introduction ................................................................................................................. 5 

 Title ......................................................................................................................... 5 

 Situating the problem .............................................................................................. 5 

 STRAW-Project ....................................................................................................... 6 

 Existing knowledge – occupational stress and work-life balance ............................. 8 

 Chosen angle and methodology .............................................................................10 

 Construction of the thesis .......................................................................................10 

2. Abstract .....................................................................................................................12 

 English ...................................................................................................................12 

 Dutch .....................................................................................................................13 

3. Literature study ..........................................................................................................14 

 Stress situations at work as part of day-to-day stress .............................................14 

 Work-Family Conflict vs. Work-Life Balance ...........................................................17 

 Research questions................................................................................................21 

4. Methodology ..............................................................................................................21 

 Study design and sample .......................................................................................21 

 Data collection ........................................................................................................22 

 Study variables and materials ................................................................................23 

 Statistical analyses .................................................................................................24 

5. Results and analyses .................................................................................................26 

 Baseline data .........................................................................................................26 

 EMA data – Correlation ..........................................................................................27 

 EMA data – Adherence ..........................................................................................33 

6. Discussion and limitations ..........................................................................................41 

7. Conclusions ...............................................................................................................44 



 

2 
 

 Recommendations .................................................................................................45 

8. Reference list .............................................................................................................46 

9. Appendix....................................................................................................................54 

 Appendix 1: Approval ethics committee ..................................................................54 

 Appendix 2: Field work ...........................................................................................56 

 Appendix 3: Effort Reward Imbalance Model (Van Vegchel, de Jonge, Bosma, & 

Schaufeli, 2005) ............................................................................................................57 

 Appendix 4: Overview job quality indices and indicators (Eurofound, 2017) ...........58 

 Appendix 5: List of Used Questionnaires EMA & Baseline .....................................59 

 Appendix 6: Demographic variables SPSS .............................................................61 

 Appendix 7: Descriptives Baseline WLB .................................................................62 

 Appendix 8: Coding book Correlation data .............................................................63 

10. List of Figures.........................................................................................................65 

11. List of Tables ..........................................................................................................66 

 

 

 

  



 

3 
 

Acknowledgments 

First and foremost, I want to thank my thesis partner Amber. Although this was not a duo thesis, 

we worked very closely together since we both have a thesis that is part of the STRAW-Project. 

She was a superb teammate and became a close friend during this whole course. Thank you 

Amber, for being my motivator in times it got difficult and, for picking me up when I was feeling 

down. Thank you for the intense months we spend working together, and thank you for being 

the best thesis buddy I could have wished for. I wish you a prosperous career in whatever 

direction you decide to go!  

Secondly, I want to thank PhD student and, co-promotor of this thesis, Larissa Bolliger. From 

the beginning, she was very involved in our theses. She kept a close eye on the things we did, 

though letting us figure out things by ourselves before lending us a hand. This was a good 

method to make this paper our own! Other than that, she always had our best interests at 

heart, and was very much concerned with our mental state during the quarantine time in which 

we had to write our thesis. To Larissa, thank you for everything you have taught us and for 

your support in this project. It was a pleasure to work with you.  

In addition, I would like to thank our promotor Prof. Dr. Els Clays. Due to the circumstances, 

we were forced to divert from our original take on the thesis. This led to a statistical analysis 

of our results; none of us were familiar with. Thanks to the advice we got, we were able to 

make the necessary analyses and get the needed results. Also, thank you Prof. Dr. Els Clays, 

for letting us be part of your STRAW-Project and teaching us so much about occupational 

stress. I think that in the future I will look back on the things I came to know around this topic, 

and thank you for this opportunity. 

To conclude I want to thank my family, friends and boyfriend. They have been a great support 

during this whole process. I could rely on them for both emotional and structural support. I 

especially want to thank my boyfriend for helping with coding issues for the baseline survey 

and technical support in other areas I was not familiar with. Lastly I want to thank my brother 

and boyfriend for rereading my thesis and giving me the uncensored feedback on my writing 

to make it as good as I could get it. 

 

  



 

4 
 

List of abbreviations 

 

 

TERM ABBREVIATION 

Ecological Momentary Assessment EMA 

STRess At Work STRAW 

Work-Life Balance WLB 

Cardiovascular disease CVD 

Effort Reward Imbalance ERI 

Effort Reward Imbalance Questionnaire ERIQ 

Work-Family Conflict WFC 

Job Content Questionnaire JCQ 

Family-Work Conflict FWC 

Work Interference with Personal Life WIPL 

Personal Life Interference with Work PLIW 

Work/Personal Life Enhancement WPLE 

Interquartile Range IQR 

25% Quartile Q1 

75% Quartile Q3 



 

5 
 

1. Introduction 

 Title 

Work-life balance and work-related stress among academic staff: relation between overall and 

day-to-day experience of work-life balance and adherence to an Ecological Momentary 

Assessment (EMA) protocol - based on the pilot study of the STRess At Work (STRAW) 

Project. 

 

This title was chosen in relation to the STRAW-Project. It covers all the main concepts that are 

of importance for both the thesis as part of the STRAW-Project. This thesis was conducted 

based on the pilot study of the STRAW-Project. Due to the COVID-19 outbreak in March 2020, 

we were forced to include fewer participants than expected. Therefore, focus shifted and this 

became a thesis that evaluates the adherence to the study protocol. As McIntyre et al. (2016) 

mentioned, there have not been many feasibility studies on the use of an EMA within an 

academic population. With the paper at hand, the goal is to fill this gap in science. 

The main topic of the STRAW-Project is stress, measured in day-to-day situations at work. 

The literature shows that stress and work-life balance (WLB) are very much interconnected. 

How this correlation is directed and what influence day-to-day events at work have on this 

balance has, to our knowledge, not been researched. That is why this thesis will focus on this 

part, in addition to the feasibility analyses of the study protocol. 

 

 Situating the problem 

Studies about stress and its relation to work-family balance or WLB have gained more attention 

over the last few years. The effects of stress and an imbalance in work and family life on both, 

physical and mental wellbeing are not to be taken lightly. Changes in the workplace (e.g. 

telecommuting, taking work home) have led to a blurring of the boundaries between workplace 

and family life (Hayman, 2005).  

Most studies on WLB focus on healthcare professionals such as nurses and medical doctors 

or blue-collar workers. A group of professionals that has recently gained more attention in this 

field of research is academic personnel. Universities underwent a shift in the last decade to a 

more managerial and autocratic decision-making environment. This resulted in control being 

taken away from academics, which meant an increase in demand and pressure (Winefield et 

al., 2003). It raised the question of how well academic personnel deals with stress coming from 

this situation and what the impact of their WLB is on these stressful situations and vice versa.  

In other studies with higher educated working populations, the negative effects of (chronic) 

occupational stress and poor WLB have been established. For example, more risk for 

depression, burnout or cardiovascular problems (Baum, 1990; Brotman et al., 2007; Kornitzer 
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et al., 2006; American Psychological Association, 2019). Current research lacks in 

analysations of real-time stress and its consequences on different aspects of life, e.g. mental 

and physical health or social wellbeing. 

 

Importance of the research 

With this thesis, the focus mostly lies on overall perceived, underlying WLB and day-to-day 

WLB due to day-to-day stress situations at work. In the fast-evolving society of today, more 

research on triggers of day-to-day stress in the work environment and factors, influencing 

WLB, must be explored further to create a sustainable work environment. 

 

 STRAW-Project 

This thesis is part of the STRess At Work-Project (STRAW-Project). It started in 2018 and is 

led by Prof. dr. Els Clays at Ghent University in collaboration with The Department of Intelligent 

Systems at the Jožef Stefan Institute in Ljubljana, Slovenia. The overall project’ aim is to 

research: “How relationships between 1) work environment risk factors (i.e. stressors), 2) self-

perceived stress outcomes (i.e. consequences of stress) experienced in occupational settings, 

3) physiological stress parameters, and 4) context as inferred from smartphone sensor data in 

office-based workers employed in academic settings - are best modelled?” (based on the 

STRAW-Project protocol paper, in progress). 

Up until now, the majority of studies published on occupational stress focused on nurses and 

blue-collar workers. With the STRAW-Project, the interest lies with staff working in an 

academic setting. The participants also include PhD students and postdoctoral students since 

recent studies showed they are two times more likely to suffer from mental health issues due 

to stress at work and work-family interference, compared to other higher educated employees, 

students, and highly educated people in the general public (Smith and Brooks, 2014; Levecque 

et al., 2017). 

 

The STRAW-Project uses an innovative way to measure day-to-day stress, i.e. EMA. This type 

of assessment measures behavioural and cognitive processes in a natural, real-time 

environment. (Stone & Schiffman, 1994; Farquharson et al., 2013). A smartphone application 

will be used by participants. This app will collect the real-time data on repeated work 

experiences, mental states, behaviours and activities. Additionally, the Empatica® wristband, 

a non-intrusive wearable device, will monitor different physiological responses. A more detailed 

explanation can be found in the methods below. 
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1. What does this study add 

The contribution of this thesis to the overall STRAW-Project, and science in general, is that it 

will provide an insight on how WLB is perceived in general (baseline) and what effect the 

fluctuations in day-to-day hassles have on WLB each day. Since this study is performed in a 

real-life setting and not a lab environment, it will give a more realistic view of stress at work 

and WLB. It also diverts from the mainstream research, which most often focusses on chronic 

stress, by assessing day-to-day variations in WLB. A more detailed description of data 

collection and types of measurements can be found in the methodology below.  

This thesis, which is based on the pilot study of the STRAW-Project, will focus on one major 

concept, i.e. WLB. Furthermore, the study here will perform a feasibility study by assessing the 

adherence to the EMA protocol. Only a limited amount of studies have researched this and 

found that the implementation of an EMA protocol is feasible for middle school teachers 

(Carson et al., 2010; McIntyre et al., 2016). This study will try to analyse if this is the case for 

staff working in an academic setting as well. 

 

2. Research questions 

As mentioned above, this research is based on the pilot study within the STRAW–Project. Two 

concepts will be researched concerning WLB. The first is the correlation between WLB, 

measured at baseline and during data collection via EMA. The second concept of interest is 

adherence to the day-to-day EMA protocol in relation to underlying experience of WLB. A good 

pilot study includes a feasibility study. That is why adherence of participants to the day-to-day 

EMA protocol has been included as a point of interest for this thesis. 

 

From these decisions the following research questions were formulated: 

1. Is there a correlation between underlying experience of work-life balance among 

personnel employed in an academic sector and the experience of day-to-day work-life 

balance? 

2. Is participants’ adherence towards the day-to-day EMA protocol influenced by 

underlying experience of work-life balance? 
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 Existing knowledge – occupational stress and work-life balance 

Up until this point, the larger portion of research about stress in the work environment focusses 

on chronic stress. Looking at this research, several models have been developed to create a 

better understanding of the stressors and strains that appear in this environment and their 

effects on job satisfaction, job control, WLB, etc. 

 

1. Important models  

One of these models is the Job Demand Control Model developed by Karasek et al. (1981). 

Every profession can be placed in this model based on job demands and decision latitude. 

Work that is associated with high demands (e.g. time-critical and intense tasks) and low 

decision latitude because of low control over decision authority, skill utilisation and building, 

results in higher job strain and work stress. Jobs that are situated on the ‘activity’ diagonal 

(Figure 1) increase learning and the development of new behaviour patterns, due to an 

equivalence between job demands and decision latitude, leading to less job strain, less work 

stress, and less risk for cardiovascular diseases (CVD) for active jobs (Karasek et al., 1981; 

Baker, 1985). In contrast, jobs, where demands and decision latitude are adversely matched 

(strain diagonal), are correlated with more work stress and carry greater risk for CVD. 

 

Figure 1: Job Strain Model (Baker, 1985) 

A second model is the Effort Reward Imbalance (ERI) model. In 1996, Siegrist developed this 

model to study the associations between work and health. He concluded that there was a need 

for a model that integrated the knowledge of different disciplines that dealt with this issue. 

Therefore, his model links sociological, psychological, and biological information to the 

workplace, a person characteristics, and short or long-term health consequences. The model 

used here (Appendix 3) is an adaption of the model from 1996 (van Vegchel et al., 2005). This 

model, and the one above, are based on similar stressors that are interrelated and could result 

in an imbalance between work and family life. These models are of importance to the STRAW-

Project since one part of it will focus on job demands, job controls and ERI. However, this 

exceeds the scope of the thesis at hand, which will focus on WLB only. 
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The model of Karasek et al. (1981) was constructed based on different workplace stressors. 

Most commonly found in literature workplace stressors are time-sensitive stressors (e.g. 

Greenhaus & Beutell, 1985; Kinman & Jones, 2008; Allen et al., 2019), job inflexibility, and 

lack of support from superiors (e.g. Thomas & Ganster, 1995; Anderson et al., 2002; Bell et 

al., 2012). Other stressors commonly reported to have an influence on stress at work are 

workload and financial strain (e.g. Geurts et al.,2005; Fontaine et al., 2019). 

Greenhaus and Beutell (1985) used these stressors as well, to build their model on work-family 

conflict (WFC). A more detailed explanation of this model can be found in the literature study. 

Although the concept of WFC exceeds the scope of this thesis, it is important to mention this 

concept because of its relation to WLB. This is because WLB and WFC can be placed on the 

same continuum (Figure 2). Having low WFC/high WLB on one end of this spectrum, and the 

opposites on the other (Higgins et al., 2004). 

 

 

 

2. Important questionnaires 

Next to these models, questionnaires have been developed to assess the different aspects of 

these models. The Job Content Questionnaire (JCQ) and the Effort Reward Imbalance 

Questionnaire (ERIQ) are widely known and have been validated. This is also true for 

Netemeyer et al. (1996) questionnaire for work-family conflict, which was based on the model 

of Greenhaus and Beutell (1985), amongst others. Netemeyers (1996) questionnaire, 

however, is less applicable nowadays since it was developed with a more traditional family 

pattern in mind. Hayman (2005) therefore developed the WLB questionnaire, which is more 

relevant in this day and age. Therefore, the thesis will make use of this questionnaire instead. 

The reason for including these models and questionnaires is that they all contribute to the 

understanding of stress at work, which is the core subject of the overall STRAW-Project. 

 

3. An introduction to stress  

Since the focus of the STRAW-Project lies with day-to-day stress situations, it is important to 

acknowledge the difference between chronic stress and acute stress. Stress occurs when the 

strain on the body exceeds its capacity (Le Fevre et al., 2003). 

Acute stress occurs when there is a factor of unpredictability which cannot be controlled. This 

can be a novel situation that one has not had to deal with before or a threat to one’s ego. 

Contrary to chronic stress, acute stress can be a form of eustress; stress that comes from 

positive challenges or exciting experiences, whereas chronic stress wears on the mind and 

Low WFC/High WLB     High WFC/Low WLB 

Figure 2: Work-Life balance - Work-family conflict continuum (based on Higgins et al., 2004) 
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body, resulting in dysfunction of bodily systems (CESH / CSHS, n.d.). Defining acute stress as 

eustress should on the other hand not be used frequently since it gives the idea that acute 

stress is most often good, which it is not (Le Fever et al.,2003). 

Day-to-day stress is different from the two types above because of its fluctuating nature. On 

some days one situation could emerge and produce stress, whereas the same situation on 

another day won’t cause the same level of stress (Lazarus, 2006). 

 

 Chosen angle and methodology  

1. Methodology thesis 

The methodology of this thesis follows the study protocol of the STRAW-Project. Five 

participants were included in this pilot study. After filling in a baseline questionnaire, of which 

the questionnaires can be found in Appendix 5, which assessed different constructs related to 

stress, a three-week data-collection process using the developed smartphone application and 

Empatica® wristband followed. A debriefing session at the end of those three weeks concluded 

the data collection.  

Using IBM SPSS 26 statistics, data was transferred into the desired long-format for correlation 

analyses. A wide-format was used for baseline and adherence analyses. Correlation between 

perceived work-life balance at baseline and day-to-day work-life balance was measured using 

linear mixed model analysis. 

To our knowledge, conducting a lengthy EMA like this has not been done for office-based 

workers employed in an academic setting. Therefore, adherence is part of the feasibility 

analysis that was carried out. Adherence was analysed using various descriptive data on the 

total number of completed EMA sessions, completion time, etc. Furthermore, a Spearman 

correlation analysis was carried out between baseline WLB and the mean of completed EMA 

session per day, per participant.  

 

 Construction of the thesis 

In the introduction above you have been able to read the broader context of this thesis. The 

existing knowledge gives an insight into the basics of stress research and the important models 

that are related to this. In the upcoming sections, the literature study will focus more in-depth 

on the core definitions of the different forms of stress, as well as the definition of WLB. The 

main antecedents and consequences of imbalance in the work-life area will be listed. 

Subsequently, the results of the thesis study will be shown. These include correlations between 

baseline dimensions of WLB (WIPL and PLIW) and day-to-day experienced WLB, dependent 

and independent of time. Also, adherence to the study protocol is visualised and described, as 

well as a correlation analysis between mean EMA sessions per participant and baseline. These 
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results are then discussed and followed by the main conclusions and limitations of the study, 

and recommendations for future research. 

 

In the context of the overall STRAW-Project, the fieldwork for this thesis consisted of making 

the online baseline screening with the selected questionnaires that were given (Appendix 5). 

Finding English and Dutch versions of these questionnaires were also part of this process. 

This was a lengthy process. Additionally, the translation of scripts for the smartphone 

application was done as well as the testing of the app for one week. Other fieldwork included 

flyer distribution on the different campuses of Ghent University, to recruit participants. After 

data collection, data cleaning needed to be done. Finally, coding books of the data were made. 

This way, current and future researchers on the STRAW-Project will have a manual to better 

understand all the data. 
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2. Abstract 

 English 

Background: Work-life balance (WLB) is gaining popularity both in science and in daily life. 

For personnel in academia the shift to a more autocratic decision-making environment has led 

to more job stress, burnout, and depression. The thesis, as part of the STRAW-Project, is 

interested in the correlation between day-to-day experienced WLB, measured with Ecological 

Momentary Assessment (EMA), and the underlying WLB academic personnel experiences. 

Additionally, the adherence to the EMA protocol was analysed. 

 

Methods: Academic personnel of Ghent University (N=5), with at least 80% employment were 

recruited. A baseline survey measured underlying WLB and job stress, among others. The 

EMA survey was administered every 90 minutes during three consecutive working weeks, 

using a smartphone application. Data was analysed using descriptive measures, Spearman 

correlation, and mixed-model (MM) analyses in IBM SPSS 26. 

 

Results: Crude MM analyses showed significant main effects of baseline ‘Work Interference 

with Personal Life’ (WIPL) on day-to-day WIPL, independent from time (p=0,004) but not vice 

versa. For ‘Personal Life Interference with Work’ (PLIW) this relation was only borderline 

significant (p=0,08). There were no significant interaction effects. Some descriptive measures 

for adherence show non-significant trends. However, no firm conclusions can be made. 

 

Conclusion: Due to small sample size, all result in the study must be analysed carefully. It 

can only be presumed there might be a correlation between underlying and day-to-day 

experienced WLB. With this sample, higher WLB did not correlate with higher number of EMAs, 

although a trend for better adherence could be possible in lager samples. 

 

 

 

 

 

 

 

 

“Word count article: 9548 (excluding acknowledgements, table of content, introduction, 

abstract, appendix, tables and reference list)” 

“Word count literature study and research questions: 3129”  
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 Dutch 

Probleem: Werk-levensbalans (WLB) wint aan populariteit, zowel in onderzoek als het 

dagelijks leven. Voor academisch personeel heeft de verschuiving naar een meer 

autocratische beslissingscultuur gezorgd voor meer werkstress, burn-out en depressies. Deze 

thesis, als onderdeel van het STRAW-Project, analyseert de correlatie tussen de dagelijks 

ervaren WLB, gemeten via Ecological Momentary Assessment (EMA) en de onderliggende, 

baseline WLB bij academici. Daarenboven werd de haalbaarheid van het EMA protocol 

geanalyseerd 

 

Methoden: Enkel personeel van Universiteit Gent (N=5), met minstens 80% tewerkstelling 

werden geïncludeerd. De baseline survey mat onder meer de onderliggende WLB en 

werkstress. De EMA survey werd elke 90 minuten afgenomen gedurende 3 opeenvolgende 

werkweken, via een smartphone applicatie. Data werd geanalyseerd o.b.v. descriptieve data, 

Spearman Correlatie en mixed-model (MM) analyse in IBM SPSS 26. 

 

Resultaten: De ruwe MM analyse resulteerde in een significant hoofdeffect van baseline 

‘Work Interference with Personal Life’ (WIPL) op dag-tot-dag WIPL, onafhankelijk van tijd 

(p=0,004) maar niet visa versa. Voor ‘Personal Life Interference with Work’ (PLIW) was dit 

effect randsignificant (p=0,08). Er waren geen significante interactie effecten. Sommige 

descriptieve data voor de naleving van het protocol duidden op niet-significante trends. Er 

kunnen echter geen sterke conclusies worden gevormd.  

 

Conclusie: Vanwege de kleine sample moeten de resultaten met voorzichtigheid 

geïnterpreteerd worden. Er kan enkel verondersteld worden dat er een mogelijke correlatie is 

tussen onderliggende en de dagelijkse ervaren WLB. Binnen dit sample wees een hogere WLB 

niet op een significant hoger aantal EMA sessies, alhoewel er een trend tot betere naleving 

zou kunnen zijn bij een groter sample.  

 

 

 

 

 

 

 

“Aantal woorden artikel: 9548 (exclusief woord vooraf, inhoudstafel, inleiding, abstract, 

bijlagen, tabellen en referentielijst)” 

“Aantal woorden literatuurstudie en onderzoeksvragen: 3129”  
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3. Literature study 

 Stress situations at work as part of day-to-day stress 

1. Day-to-day stress 

The thesis at hand is different from other present-day studies since it focusses on day-to-day 

stress, and not chronic stress. To make sure there is no confusion in terminology, a few 

definitions of different types of stress are given. 

Definitions for the different concepts within stress research are not set in stone. The literature 

about this is very broad, but there is a lack of consistency. So, although a clear definition of 

chronic stress is not decided upon in the literature, it is a type of stress that is constant and 

occurs over a longer period. It puts a strain on people’s psychological and physical wellbeing 

and may also influence the performance on day-to-day activities. An example of chronic stress 

in the context of this study is overall job stress. This can be considered a form of chronic stress, 

because the strain and conflict it produces are ongoing, even when not at work. (Baum, 1990) 

Over time, chronic stress has been associated with a multitude of health-related and social 

problems such as cancer, CVD, musculoskeletal discomfort, absenteeism, and burnout 

(Baum, 1990; Brotman et al., 2007; Salvagioni et al., 2017; American Psychological 

Association, 2019). 

 

Besides chronic stress, there is also acute stress. The difference with acute stress is that it 

has an unpredictable factor that cannot be controlled. Those unpredictable factors can be, for 

example, novel situations or threats to one’s ego (CESH/CSHS, n.d.). 

 

Every-day stress or day-to-day stress is the concept of stress on which this thesis will focus. 

When forming a definition of what day-to-day stress is, Lazarus’ (2006) explanation is one of 

the most comprehendible. In summary, it comes to say that day-to-day stress refers to daily 

annoyances in life that seem minor but could potentially result in more overall stress and harm 

people’s physical and mental health. Day-to-day stress, also referred to as fluctuating stress, 

has shown to be a factor in the perceived control over daily task and the emergence of 

depression (Gooding et al., 2018). 

 

2. Effects of chronic stress at work on health 

As mentioned before, chronic stress at work has many adverse effects on both physical and 

mental health. Many studies have been conducted around this topic and found a relationship 

between chronic stress and CVD (e.g. Brotman et al., 2007; Kivimäki & Kawachi, 2015; Backé 

et al., 2012). Bringing this in relation to the Job Demand Control Model, the epidemiological, 

prospective, multicenter, European study of Kornitzer et al. (2006) found that people on high 
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strain, high demand jobs are in greater risk for an acute coronary event than people in the low 

demand, high control category. 

The reason why chronic stress is related to more CVD is that it accelerates the atherosclerotic 

process, i.e. the clogging of arteries caused by the build-up of plaque (fatty deposits) (Brotman 

et al., 2007). This can be caused by a variety of things among which, insulin resistance. 

Basu et al. (2016) found in their systematic review that chronic stress can not only result in 

CVD or burnout but also carries a higher risk for the development of insulin resistance. This is 

due to the derailment of the hormone system and extreme activation of the sympathetic 

nervous system caused by chronic exposure to stress (Innes et al., 2007). With this information 

and with the information about CVD, both are inevitably connected to each other and to chronic 

stress. 

 

Not only are there physiological risks associated with chronic stress. Also, mental illnesses 

can be a result of chronic stress. In literature, these are often classified under work-outcomes. 

In the work environment, burnout is one of them (McManus et al., 2002; Salvagioni et al., 

2017). In lecturers, the amount of occupational stress independently predicts the dimension of 

burnout. These dimensions are emotional exhaustion, depersonalization, and personal 

accomplishment (Salami, 2011). 

The consequences of burnout are thus far outstretching. Alongside causing other depressive 

feelings and insomnia, it also has effects on the development of headaches and muscular 

discomfort, CDV and type 2 diabetes, which were also independently seen as an effect of 

chronic stress (Salvagioni et al., 2017). 

 

Lastly, one of the greater concepts linked to chronic stress (at work) is absenteeism. Manning 

and Osland (1989) found that previous absenteeism was related to both work and non-work 

factors, but stress itself did not have direct relations with absenteeism. Later articles did find a 

more distinct relationship between stress and absenteeism (Godin & Kittel, 2004; Darr & 

Johns, 2008). Leontaridi and Ward-Warmedinger (2002) even found that people in OECD-

countries (Organisation for Economic Co-operation and Development countries) who 

experienced stress at work had 10-14% more chance to be absent from work or leave the 

organisation entirely. Absenteeism is often brought in relation to a loss in productivity. In 2019 

a Swiss study estimated that the loss of productivity due to absenteeism caused by stress at 

work was around € 185 per person per month (Brunner et al., 2019). 
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3. Sources of fluctuating and chronic stress and the relation to work-life balance 

Bellavia and Frone (2005) reported in their research that WFC, which can originate from stress 

at work, results in reduced involvement at home (e.g. more family-related absenteeism), which 

comprises the WLB. 

Additionally, data from the 2002 Canadian Community Health Survey: Mental Health and Well-

being (Shields, 2006), showed that the working population in Canada who reported to have 

day-to-day stress had higher chances of developing depression. This shows that day-to-day 

stress and stress situations need to be closely monitored in the workplace, to ensure the 

wellbeing of employees. Stress in day-to-day activities is almost inevitable. Hence the need 

for studying the effects of occupational stress. Especially in populations or profession groups 

that are automatically more exposed to stress, because of the nature of their work.  

 

When extrapolating this information to the populations of interest, being staff working in an 

academic setting, different studies have reported effects of day-to-day stress on WFC and 

health status. For example, day-to-day stress situation in academics, i.e. professional medical 

writers, were researched by Makhija et al. (2016). The results stand from a cohort of 47 

participants. They indicated that unclear requirements/frequent changes in the scope of the 

work, ad hoc timelines and tight deadlines during congress submission were the biggest day-

to-day challenges. To ensure a healthy WLB spending time with friends and family was listed 

as the preferred activity.  

 

Damaske et al. (2015) found in their EMA study that people with high socioeconomic status 

jobs, under which academic staff can be placed, experience higher job demands and job stress 

during their working day. The study did not research which types of work initiated these 

demands or stress. A study of Aalim and Ambily (2019) found that time management is one of 

the factors initiating stress and putting pressure on work-family balance in PhD students. 

 

Also, the frequency of checking e-mails can be a source of day-to-day stress (Kushlev & Dunn, 

2015). They found in their experimental study that teachers who limited the times they check 

their e-mail during the day, to a maximum of three times a day, felt less day-to-day stress and 

were less tense compared to the control group who were not asked to limit their e-mail 

checking frequency. Frequently checking e-mails or more than necessary could be seen as an 

aspect of poor time management, which then seems to confirm the findings of Aalim and 

Ambily (2019) that this, in turn, harming one’s WLB. 

 

Further research evidence in this area is scarce. Other articles about day-to-day stress were 

not in coherence with our demographic and/or did not report a relation with any form of WLB. 
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This confirms that there is a gap in the current knowledge of day-to-day stress and stress 

situations. The paper at hand will try to assess the fluctuations in day-to-day stress situations, 

using EMA, and how they affect the WLB of staff working in an academic setting.  

 

 Work-Family Conflict vs. Work-Life Balance 

1. Work-family conflict (WFC) 

Concerning chronic stress at work, WFC can have a big impact. The concept of WFC has been 

known since the late ’80s. Greenhaus and Beutell (1985) developed a model that illustrated 

the different relations between time, strain, and behaviour in the work and family domain and 

how they influence each other due to role conflicts. The latter exceeds the scope of this thesis.  

Work-family conflict occurs when the demands of one’s work life are not compatible with those 

of family life. Vice versa, family work-conflict (FWC) appears when family demands interfere 

with demands at work. Greenhaus and Beutell (1985) defined three forms of conflict based on 

time, strain, and behaviour. Figure 3 illustrates some sources of work-family conflict and how 

they can produce conflicts between roles. The model uses two different domains i.e. work and 

family, both consisting of time, strain, and behaviour related factors. Conflict arises when time 

devoted, strain produced or behaviour required in one domain makes it difficult to fulfil 

requirements in the other domain. 

 

Figure 3: Work-Family Role Pressure Incompatibility (Greenhaus & Beutell, 1985) 

In the literature, there is not always a clear distinction between the two directions, i.e. WFC 

and FWC, although Netemeyer et al. (1996) developed the WFC-questionnaire by which these 

two types can be assessed separately. Unfortunately, this questionnaire is based on more 

traditional family life (i.e. men work outside of the home, women are housewives). Therefore it 

is less applicable to the current workplace situations and employee demographics.  

To conclude, the whole concept of WFC is being revised over the last few years. With this, the 

emergence of a broader concept, work-life balance (WLB), has gained more attention. 
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Work-life balance (WLB) 

As stated in the introduction, Higgins et al. (2004) framed it, that WFC and WLB can be put on 

the same continuum, with low WFC and high WLB on one side and the opposites on the other 

side of the spectrum. However, WLB is different from WFC because it includes both 

work/personal life interference and work/personal life enhancement. Using the term life 

balance instead of family makes that the questionnaire can be used without any specific marital 

or family status in mind. This makes it more appealing to a broader employee demographics. 

Besides, WLB covers a broader work and non-work domain than WFC (Fisher-McAuley et al., 

2003). However, the longitudinal evaluation of Brough et al. (2014) explains that not one 

definition is solid when it comes to WLB. The most comprehendible definition is given in Yusuf’s 

(2018) comparative study; it being: “Work-life balance consist of two words that is work which 

is related to ambition, career and life is related to family, health, pleasure though broader, 

terms are “lifestyle calm balance” and “lifestyle choices”. If we extend this definition by adding 

(1) the key antecedents of work-life balance; being work and family demands and 

responsibilities for others, (2) the key moderating constructs: gender and social support, and 

(3) the most common consequences of WLB: satisfaction, and levels of mental and physical 

health, it gives a wholesome view of the concept WLB (Brough et al., 2014). 

The concept is still interconnected with WFC if the definition of Frone (2003) is taken into 

account; where balance is created by the interaction of WFC (negative pathway) and work-

family facilitation (positive pathway). This is plausible but it has never been explicitly tested. 

This lies outside the scope of this thesis. 

 

Measuring WLB in this thesis was done with the adapted 15-item questionnaire of Hayman 

(2005) which was based on Fisher’s original questionnaire (2001). This measure has three 

dimensions of work-life balance; work interference with personal life (WIPL), personal life 

interference with work (PLIW), and work/personal life enhancement (WPLE). With the 

interference dimension, the questionnaire assesses the degree of conflict someone could 

experience between their personal and work-life. This way there is thus a close relation to the 

WFC and FWC concepts of Netemeyer et al. (1996). 

The other concept in WLB is enhancement. This refers more to a positive relation between 

personal and work life. It is in the literature also named as positive spill over. This means that 

positive events in one domain (work or non-work) have a positive effect on the other domain 

(Hayman, 2015). A meta-analysis study (McNall et al., 2010), even went as far as dividing 

enhancement into two categories; work-family enrichment and family-work enrichment. The 

former had a greater correlation with work-related variables, whereas the latter had more 

affinity with non-work-related variables. This thesis, however, does not go as far in as analysing 

WPLE. 
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2. Workplace stressors 

Going more in detail about workplace stressors, many causes have been researched in the 

past. These were mostly researched in relation to chronic stress, of which job stress is an 

example. Baker (1985) was one of the first to categorize different workplace stressors. Among 

them physical work environment stressors, job content stressors, organizational stressors, and 

work role stressors. A more modern approach for classifying are the job-quality indices and 

indicators formulated in the sixth European Working Conditions Survey (Eurofound, 2017). 

These include, but are not limited to, the categories of Baker (1985). There are seven 

categories; physical environment, work intensity, working time quality, social environment, skill 

and discretion, prospects, and earnings (Appendix 4). 

Depending on the research, stressors are more elaborately described or placed under 

antecedents of consequences of either WFC or WLB. The objective of the study is to determine 

the effect of day-to-day stress on WLB. Therefore hereafter some antecedents and 

consequences of WLB are discussed. 

 

3. Stressors and consequences of work-life balance (WLB) 

Negative stressors and subsequent consequences 

Stressors or antecedents negatively influencing WLB are work and family demands. Especially 

the amount of demand and the acute situation of these demands result in an imbalance 

(Brough et al., 2014). In the academic setting, a list of main stressors relating to WLB consists 

of a heavy workload, time and resource constraints, long working hours, poor pay, poor 

communication, role ambiguity and overload, lack of recognition, striving for publication, 

providing support for students, and keeping up with technological advances (Kinman, 2001; 

Kinman & Jones, 2008; Winefield et al., 2003).  

 

Already in the late ‘80s, Bedeian (1988) found that job stress resulted in lower levels of job 

satisfaction. This, in turn, lowers life satisfaction which is categorised as a factor predicting 

WLB. However, he studied job stress in relation to WFC. More recently Bell et al. (2012) found 

that there are negative effects of job stress on WLB. In their research, threat-type stress e.g. 

feelings of being overwhelmed or nerve-wracked, was a more significant predictor than 

pressure-type stress. Furthermore, threat-types of stress resulted in poorer well-being, though 

this effect was not found for pressure-type stress. Other researchers came to the same results 

that high levels of occupational stress negatively influences the WLB (Gillespie et al., 2001; 

Zaheer et al., 2016) or that lower job stress in faculty members resulted in higher levels of WLB 

(Lindfelt et al., 2018). 
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Tytherleigh et al. (2005) found that academic and research staff, more than other faculty 

members, reported the highest levels of stress. This due to poor WLB, which was a result of 

low job control, poor resources, communication, and work relationships. Interestingly, even 

striving for WLB can be a stressor on itself (Martinez et al., 2013). In addition to this, Singh et 

al. (2020) concluded in their systematic review that occupational stress and burnout are an 

unmistakable factor in work life of academics. Furthermore, this study found a link between 

having higher levels of job stress and the relation with WLB.  

 

Additionally, a high strain/long hour job type, defined by Fan et al. (2018) as a job with a high 

level of demand and job control, under which jobs in academia can be placed, results in more 

emotional exhaustion and psychological stress. Working in this environment puts a strain on 

psychological and overall well-being. Emotional exhaustion, psychological stress, and burnout 

are commonly found in faculty members as a result of poor WLB and work overload 

(Barkhuizen and Rothmann, 2008, Porter et al.,2018). According to Catano et al. (2010), WLB 

strongly predicts stress in the academic setting. Additionally, a poor balance between work 

and personal life also results in lower physical health and more health problems in general 

(Barkhuizen and Rothmann, 2008; Lunau et al., 2014). 

It is important to note that Kinman and Wray (2015) conducted a longitudinal research 

evaluating the WLB, amongst other factors, in more than 6000 employees in higher education 

organisations in the United Kingdom. Their study showed that in two years, the overall WLB of 

respondents had significantly worsened due to the different stressors that are already listed 

above. 

 

Positive stressors and subsequent consequences 

Besides stressors negatively influencing WLB, some stressors have a positive effect on WLB. 

Having a more flexible work schedule, or an informal workplace, creating a sense of autonomy, 

could lead to a better balance in work and personal life. However informal practices are less 

important if the work schedule is flexible (Anderson et al. 2002). The meta-analysis of French 

et al. (2018) showed that having a good social support system can help create a more balanced 

work-life environment. Also, having high resilience capabilities, reported by faculty directors, 

can result in a healthier balance between personal life and work (Porter et al. 2018, Karasek 

et al., 1981, Brough et al., 2014). It is uncertain if having tenure or higher rank creates better 

WLB (Smeltzer et al., 2015; Padilla & Thompson, 2016 ) 

 

These positive and negative stressors are a sign that keeping an eye on the WLB of staff 

working in an academic setting is necessary. Especially because a WLB that is not optimal 

could lead to a higher perception of job stress, higher psychological strain, higher turnover 
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intentions, absenteeism, stress, and burnout (Allen et al., 2000; Peeters et al., Schaufeli, 2005; 

Bell et al., 2012; Brough et al., 2014).  

 

 Research questions 

As mentioned in the explanation of the title, this research is based on the pilot study within the 

STRAW–Project. Two concepts will be researched concerning WLB. The first is the correlation 

between WLB, measured at baseline and during data collection via EMA. The second concept 

of interest is adherence to the day-to-day EMA protocol in relation to underlying experience of 

WLB. A good pilot study includes a feasibility study. That is why adherence of participants to 

the day-to-day EMA protocol has been included as a point of interest for this thesis. 

 

From these decisions the following research questions were formulated: 

1. Is there a correlation between underlying experience of work-life balance among 

personnel employed in an academic sector and the experience of day-to-day work-life 

balance? 

2. Is participants’ adherence towards the day-to-day EMA protocol influenced by the 

underlying experience of work-life balance? 

 

4. Methodology 

 Study design and sample 

This thesis, as part of the STRAW-Project, is an observational study on office-based 

employees of Ghent University, to measure day-to-day WLB and adherence towards the day-

to-day EMA. Therefore, university employees were recruited using flyers on all campuses of 

Ghent University. E-mails were sent out too by the PhD student working on the STRAW-Project 

to colleagues at the university. In this thesis only employees of Ghent University were included. 

However, employees from Odisee University College were added as a second recruitment site 

for the overall STRAW-Project. 

Eligibility criteria were; personnel at Ghent University (and later Odisee University College), 

Dutch-speaking, being an Android phone user and having permission from the superior to take 

part in data collection during office hours. Lastly, participants needed to have a working 

contract of 80-100%. The goal of the overall STRAW-Project is to include 100 participants in 

total, of which 50 will be from Belgium, and 50 from Slovenia. The necessary ethics committees 

approved the study. For this study, five participants were included. They all met the inclusion 

criteria and signed an informed consent in duplicate. 
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 Data collection 

Figure 4 shows the timeline of the data collection procedure of the whole STRAW-Project. 

Data from the wristband and smartphone sensor data is not part of this thesis. 

 

Figure 4: Timeline Data Collection 

Baseline questionnaire 

Participants who were interested in the study were sent a link, which was later incorporated 

into the STRAW-website, to the baseline screening, build in LimeSurvey. Besides this link, the 

information letter was included in this email. 

Data collection happened in three stages. Participants who liked to participate were asked to 

complete the baseline screening before meeting one of the researchers to get information 

about the app and Empatica® E4 wristband and to sign an informed consent on paper. Their 

blood pressure was also taken during the first meeting.  

 

The baseline screening consisted of a self-administered questionnaire that asked about 1) 

general demographic information, work- and health-related information and 2) different aspects 

related to stress at work such as, work environment, sleep, coping strategies, work-life 

balance, etc. This last section of the baseline screening was composed with existing, and 

validated questionnaires (Appendix 5). 

 

EMA data collection using a newly developed smartphone application 

The working of the app goes as follows; when installing the app with one of the researchers, 

participants indicated when their usual working day starts. Based on this information, the app 

asked questions roughly every 90 minutes, starting at the hour the participant indicated during 

the setup. These questions included work environment risk factors, self-perceived (stress) 

outcomes, and activities like; current task, coffee consumption, smoking, and breaks. 

Questionnaires used for this data can be found in Appendix 5. When indicating their working 

day was completed, questions about their overall day experience were asked later in the 

evening. The app did not ask any questions during the weekend.  
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Smartphone senor data 

Meanwhile, that same app also detected acceleration, applications/notifications, barometer, 

battery life, Bluetooth usage, communication, gyroscope, light, location, network data, 

processor activity, rotation, screen activation, temperature, time zone, voice detection, and Wi-

Fi of the smartphone. This data, however, lies outside the scope of this thesis. 

 

Physiological data from Empatica ® wearable 

Simultaneously, the Empatica® E4 wristband measured acceleration, heart rate, blood volume 

pulse, electrodermal activity and skin temperature during all waking hours of weekdays.  

App and Empatica® E4 wristband measures were taken over a period of three weeks (15 

working days). For calibrating the wristband, data from the first night was used. 

After three weeks, the participants had a debriefing session with a researcher and blood 

pressure was measured once again. 

 

 Study variables and materials 

The materials used in this study consist of a wide range of different questionnaires (Appendix 

5). These questionnaires were used in the baseline screening of this thesis. Some of them 

were also used in the app that was developed, to conduct the EMA. All of these questionnaires 

have a long-lasting reputation and have been shown to have good reliability and validity to 

measure the constructs they envision. The two questionnaires below are described more in 

detail since they will be used to measure adherence to the evening time EMA. 

 

The WLB questionnaire (Hayman, 2005) was used to assess the WLB of participants, both in 

the baseline survey as in the EMA evening sessions. The questionnaire consists of 15 

questions with a 5-point Likert scale answer option (1 – Strongly disagree, 2 - Disagree, 3 – 

Neither agree nor disagree, 4 – Agree, 5 – Strongly agree). Questions one through seven 

measured WIPL and were, all but question seven, reversed scored. Questions eight till 11 

measured PLIW and were also reversed scored. A higher score on these dimensions meant a 

lower interference between work and personal life, resulting in a better WLB. The last four 

questions measured WPLE and were scored regularly. A higher total score on enhancement 

equals higher work/personal life enhancement and is to be interpreted as better WLB. The 

EMA sessions included only the questions of the WIPL and PLIW dimensions. 

 

An analysis on adherence to day-to-day evening questionnaires was performed. Therefore, 

both the interference concepts of the WLB and the section ‘social support’ from the JCQ will 

be used. This part of the JCQ is scored using a 4-point Likert scale (1 – Strongly disagree, 2 - 

Disagree, 3 – Agree, 4 – Strongly agree). There was a fifth option ‘I don’t have a supervisor/or 
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colleagues’, which was scored as 8 (missing). The higher the total score of this section, the 

better the perceived social support.  

 

Another tool was used in the study; a wearable to measure physiological stress response. The 

type used here was the Empatica® E4 wristband. McCarthy et al. (2016) conducted a study to 

assess the validity of the Empatica® E4 wristband against a standard clinical device General 

Electric’s SEER Light Extend Recorder holter portable electrocardiogram. Data showed a 

similarity of 85% of data quality between the two devices for measuring arterial fibrillation. 

Empatica did conduct comparative research for their devices. They concluded that there was 

a good correlation between the data measured by their devices and standard clinical systems, 

within experimental settings (Empatica, 2014).  

 

For the app, developed within the STRAW-Project, reliability and validity has not been tested 

yet. This is where this dissertation, will try to shed a small light on. Although only two 

questionnaires will be used in this study, the goal is still to analyse the feasibility of this app for 

participants.  

 

 Statistical analyses 

The statistical analyses described here should be seen a feasibility assessment of the outline 

of the analytical protocol for the STRAW-Project. The approach for the correlation analyses 

will be used in the overall STRAW-Project as well. The approach for adherence is used to 

assess feasibility to the EMA protocol, which is a part of this thesis. This will not be the main 

focus of the overall STRAW-Project. In general, because of the small sample, no firm 

conclusions can be drawn from the analyses in this thesis. 

 

Descriptive analysis was used for baseline demographic variables. Since most data is skewed 

and there is only a small sample size, median and 25th  (Q1) and 75th (Q3) quartile values are 

reported. For all statistical analyses, data are classified as significant at the p=0,05 level or 

borderline significant at the p=0,10 level. Data from the Empatica® wristband and the 

smartphone sensors are not part of the analyses of this thesis. 

 

Correlation analysis was done on a wide-format data file. For adherence analysis, the data file 

was a combination of long- and wide-format. Since the study has an observational design, the 

time variable, included in the correlation analyses, is not expected to affect outcome measures. 

However, it will still be examined in the mixed-model analyses.  
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For the correlation data, a selection of the total data was made to analyse. Only relevant 

variables for this thesis were kept in the data file (baseline and EMA WLB indicator data, i.e. 

WIPL and PLIW, and time variables). For the WLB dimensions, enhancement (third dimension 

of WLB) was not included in the EMA session. This would have made the sessions too lengthy. 

This can be justified since WIPL and PLIW are proven to be good indicators of WLB (Fisher-

McAuley et al., 2003) 

The analysis of the first research question, assessing the correlation between baseline and 

day-to-day WLB, is done by using a linear mixed-effect model: random intercept model. This 

model is used since the repeated data within persons are not independent. It has a random 

intercept since it is presumed that each participant will have a different intercept. The baseline 

values of WIPL and PLIW are subject-specific and will persist across all the subjects’ repeated 

(EMA) measures. Using this random effect will induce (limited) covariance among the repeated 

measures. 

 

First, a spaghetti plot was plotted to visualise the flow of EMA data per participant over the 15 

days of data collection. Other than this, there were no further analytic tests since, based on 

these regression lines, there is no significant effect of this time-variable, and the sample was 

too small. Subsequently, three random intercept models were executed. EMA data is always 

the dependant variable. The first model assessed the correlation between overall EMA data 

and time-variable ‘Time_Calendar_Week’, hereafter called ‘week’ (week indicates the first, 

second or third week of participation). The time variable was listed as a continuous covariate. 

This model is accompanied by a boxplot. The second model analysed the correlation between 

baseline WIPL or PLIW and day-to-day WIPL or PLIW. Baseline WIPL or PLIW was listed as 

a covariate. A scatterplot is added to visualize the baseline and EMA data per participant for 

both WIPL and PLIW. These plots were then combined to have a clear overview. The scale on 

the x-axis is not accurate. It is made so all participants can be viewed side by side. The third 

model was a full factorial interaction model, which analysed the correlation between baseline, 

EMA, and the time variable ‘week’. Lastly, the main effect of baseline and time were tested 

separately in a crude model.  

The conceptual model of the research question on correlations is shown here. 

 

 

 

 

For adherence, analyses were done on the whole data file, with a focus on the evening 

questionnaires of the EMA data, which included WLB questions and social support (JCQ). 

Underlying Work-Life Balance Day-to-Day Work-Life Balance 

Figure 5: Conceptual model for correlation 
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For research question 2, adherence to the study protocol, data is analysed using descriptive 

analysis. Also, a non-parametric Spearman correlation analysis for baseline WLB in relation to 

the mean number of completed EMA session per day, per participant is carried out. Since the 

goal is to associate baseline WLB with the total number of EMA session, the choice was made 

to use the total WLB score, with the inclusion of the enhancement dimension. This was left out 

of the mixed-model correlation analysis of reasons explained above.  

Furthermore, there is particular interest in the exact number of days subjects participated, the 

number of completed EMA’s during those days, the number of completed EMA’s per 

participant per day, and the number of days off. In addition, the median time it took, and 

corresponding interquartile range (IQR), to complete the evening sessions are analysed, as 

well as the delay in response to start an EMA session. To visualise these outcomes bar charts 

and boxplots are shown. 

The conceptual model for the research question on adherence is displayed hereafter. 

 

 

 

 

The whole data set was first analysed in Excel and colour-coded by session condition i.e. 

morning session or daytime session with the subdivisions ‘with’ or ‘without’ stressful events 

and evening session with the subdivisions ‘with’ or ‘without’ physical symptoms. Each session 

consisted of the same number of questions, with an exception for physical symptoms. 

Depending on the number of symptoms indicated, the question length differed by one or two 

items. 

Besides this colour-coding, there was also a colour-coding for sessions that were incomplete 

due to technical errors, the session being skipped or postponed. These were all left out of the 

analyses since the data was incomplete. 

 

5. Results and analyses 

 Baseline data 

Demographics 

The study consisted of five, all female, participants. The median (Q1; Q3) age was 28,66 years 

(26,43; 34,04). Four out of five participants had a master’s degree. One participant had a PhD 

degree. Other educational attainments options were a bachelor’s degree, high school, or other. 

None of the latter applied to the participants. Three out of five participants had full-time 

employment as PhD-student, one participant had an 80% employment as a PhD-student and 

20% as a pedagogical employee, and one other participant had a full-time employment as a 

Adherence to protocol Underlying Work-Life Balance 

Figure 6: Conceptual model for adherence 
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post-doctoral researcher. All of the participants were married or cohabitated without children. 

Four participants reported Belgium as their country of birth, one indicated ‘other’ (Appendix 6). 

The number of working hours listed on the employment contracts was 38 hours for all 

participants. However, two participants indicated their actual working hours exceeded this, 

ranging from 48 to 55 actual working hours. The median time participant worked for the 

university was 40 months, which equals three years and four months. (Appendix 6) 

Due to the limited amount of participants, these demographic factors are left out of the analyses 

and are only used as descriptive results here for the study sample. 

 

Baseline work-life balance  

Median (Q1; Q3) baseline work interference with personal life (WIPL) was 24,00 (21,00; 

28,50). Median (Q1; Q3) personal life interference with work (PLIW) was 16,00 (11,50; 19,00). 

A higher score meaning a lower interference resulting in better WLB. The median (Q1; Q3) 

work personal life enhancement (WPLE) was 13,00 (11,00; 15,50) for which a higher score 

meant greater enhancement, resulting in better WLB. Total median (Q1; Q3) WLB was 54,0 

(48,00; 58,00) with a minimum of 44 and a maximum of 61 (Appendix 7). 

 

 EMA data – Correlation 

For analyses, day-to-day (EMA) WIPL and PLIW were analysed as outcome (dependent) 

variables (y-axis). Time_Calendar_Week, Time_Calendar_Day (number of the day) and 

baseline WIPL and PLIW were seen as the covariates (exposure measures; x-axis) of EMA 

data. Note that all data reported here should be looked at with caution since the small number 

of participants causes low statistical power. In addition, no between-participant analyses were 

done. Further details on variable names can be found in the coding book (Appendix 8). 

 

First, a spaghetti plot was used to visualise the fluctuation of WIPL and PLIW over the 15 days 

of data collection (number of the day; x-axis). Each participant is shown separately with a 

different coloured line. For one participant there were 16 days due to administrative 

arrangements. The lines are interrupted when no data for that day was reported or technical 

difficulties or errors occurred. Participant 1 and 3 had only one data point for WIPL (Figure 7). 

Therefore, it does not show on the plot. This occurred again with participant 3 for PLIW (Figure 

8). Because of the lack of a clear pattern from this data, the choice was made not to analyse 

this further in the mixed models.  
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Figure 7: Spaghetti Plot WIPLxDay 

 

Figure 8: Spaghetti Plot PLIWxDay 

 

After this, the first random intercept model analysis was carried out for the correlation between 

day-to-day EMA WIPL and PLIW and the time-variable week. Median(Q1; Q3)  WIPL values 

for week 1 to week 3 were respectively 3,25 (3,00; 4,25), 3, 50 (3,00; 3,88), and 3,50 (2,50; 

5,00). Median (Q1; Q3) PLIW values for week 1 to week 3 were respectively 4,50 (3,50; 5,00), 

4,00 (3,75; 5,00), and 4,00 (4,00; 5,00) (Table 1). Minima and maxima of WIPL and PLIW are 

displayed in the table below. The boxplots show there was only one outlier (5,00) for WIPL in 

week 2 (Figure 9, Figure 10).  
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Table 1: Descriptives day-to-day WIPL/PLIW 

Outcome variable Time week Median Quartiles (Q1; Q3) Minimum Maximum 

Work Interference 

with Personal Life 

1 3,25 (3,00; 4,25) 3,00 5,00 

2 3,50 (3,00; 3,88) 2,50 5,00 

3 3,50 (2,50; 5,00) 3,50 5,00 

Personal Life 

Interference with 

Work 

1 4,50 (3,50; 5,00) 2,00 5,00 

2 4,00 (3,75; 5,00) 2,00 5,00 

3 4,00 (4,00; 5,00) 2,50 5,00 

 

 
Figure 9: Boxplot EMAxWeek (WIPL) 

 
Figure 10: Boxplot EMAxWeek (PLIW) 

 

Table 2: Random Intercept Model - EMAxWeek 

Outcome Variable 
Regression 

coefficient 
95% CI P-value 

Work Interference with 

Personal Life 
0,07 [-0,33 - 0,49] 0,70 

Personal Life 

Interference with Work 
-0,17 [-0,46 - 0,11] 0,23 
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Table 2 shows there was no statistically significant effect of time-variable week on WIPL (β = 

0,08, 95% CI = -0,33 - 0,49, p = 0,70). The time-variable week is not statistically significant 

associated with change in WIPL. There also was no statistically significant relation for time-

variable week on PLIW (β = -0,17, 95% CI = -0,46 - 0,11, p = 0,23). The time-variable week is 

not statistically significant associated with change in PLIW.  

The second random intercept model analysis was done for the correlation between baseline 

values for WLB indicators (WIPL and PLIW) and EMA values for these dimensions. First, 

several scatterplots were made and later combined for WIPL (Figure 11) and PLIW (Figure 

12). These plots show the range of day-to-day WIPL and PLIW per participants. It shows 

participant 1 and 3 had only one data entry for WIPL, respectively two and one for PLIW.  

 

Figure 11: Scatterplot EMAxBaseline (WIPL) 

 

Figure 12: Scatterplot EMAxBaseline (PLIW) 
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The results in Table 3 hint to a statistically significant positive effect for baseline WIPL on day-

to-day WIPL (β = 0,68, 95% CI = 0,23 - 1,13, p = 0,004). Baseline WIPL could therefore be 

statistically significant associated with day-to-day WIPL. There also seems to be a borderline 

significant positive result for baseline PLIW on day-to-day PLIW (β = -0,53, 95% CI = -0,18 - 

1,25, p = 0,096). There might be a statistically borderline significant association between 

baseline PLIW and day-to-day PLIW.  

Table 3: Random Intercept Model: EMAxBaseline 

Outcome Variable Regression coefficient 95% CI P-value 

Work Interference with Personal Lifea 0,68 [0,23 - 1,13] 0,004 

Personal Life Interference with Work 0,53 [-0,18 - 1,25] 0,096* 

a. The final Hessian matrix is not positive definite although all convergence criteria are satisfied. The MIXED procedure 

continues despite this warning. Validity of subsequent results cannot be ascertained. 

*p <0,10 

 

The third model analyses the interaction between EMA and baseline dimensions of WLB and 

time-variable week. Results are displayed in Table 4 below. 

The analysis show that, for this sample, there is no statistically significant interaction effect of 

baseline WIPL and time-variable week on day-to-day (EMA) WIPL (β = -0,10, 95% CI = -0,86 

- 0,66, p = 0,79). The combination of baseline WIPL and time-variable week does not seem to 

be statistically significant associated with day-to-day WIPL. 

There do not appear to be any significant main effects of baseline WIPL on day-to-day WIPL 

(β = 0,92, 95% CI= -0,55 - 2,40, p = 0,21) or of time-variable week on day-to-day WIPL (β = 

0,47, 95% CI= -2,23 - 3,18, p = 0,72). Baseline WIPL is might not be statistically significant 

associated with day-to-day WIPL, depending on time-variable week, and vice versa.  

The results do not seem to show a significant interaction effect of baseline PLIW and time-

variable week on day-to-day (EMA) PLIW (β = -0,005, 95% CI = -0,45 - 0,44, p = 0,98). The 

combination of baseline PLIW and time-variable week does not appear to be statistically 

significant when combining with day-to-day PLIW. 

There do not appear to be any significant main effects of baseline PLIW on day-to-day PLIW 

(β = 0,61, 95% CI= -0,22 - 1,44, p= 0,14) or of time-variable week on day-to-day PLIW (β = -

0,19, 95% CI = -2,20 - 1,83 p= 0,85). Baseline PLIW does not seem to be significantly 

associated with day-to-day PLIW, depending on time-variable week, and vice versa. 
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Table 4: Random Intercept Model - EMAxBaselinexTimeWeek (Full Factorial Model) 

Outcome Variable 

Baseline  Week  Interaction 

Regression 

coefficient 
95% CI P-value  

Regression 

coefficient 
95% CI P-value  

Regression 

coefficient 
95% CI P-value 

Work Interference 

with Personal Lifea 
0,92 [-0,55 - 2,40] 0,21  0,47 [-2,23 - 3,18] 0,72  -0,101782 [-0,86 - 0,66] 0,79 

Personal Life 

Interference with 

Work 

0,61 [-0,22 - 1,44] 0,14  -0,19 [-2,20 - 1,83] 0,85  -0,005767 [-0,45 - 0,44] 0,98 

a. The final Hessian matrix is not positive definite although all convergence criteria are satisfied. The MIXED procedure continues despite this warning. Validity of subsequent results 

cannot be ascertained. 

 

The last model analyses the main effects of baseline WLB dimensions and time-variable week one EMA WLB dimensions separately from each 

other.  

 

Table 5: Random Intercept Model - EMAxTimeWeek / EMAxBaseline (Crude Model) 

Outcome Variable 
Baseline  Week 

Regression coefficient 95% CI P-value  Regression coefficient 95% CI P-value 

Work Interference with 

Personal Lifea 
0,74 [0,26 - 1,22] 0,004  0,11 [-0,28 - 0,51] 0,56 

Personal Life Interference 

with Work 
0,60 [-0,12 - 1,33] 0,077  -0,21 [-0,50 - 0,07] 0,14 

a. The final Hessian matrix is not positive definite although all convergence criteria are satisfied. The MIXED procedure continues despite this warning. Validity 
of subsequent results cannot be ascertained. 
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In Table 5 results hint to a significant main effect of baseline WIPL on day-to-day WIPL, 

independent of time-variable week (β = 0,74, 95% CI = 0,26 - 1,22, p = 0,004). Baseline WIPL 

appeared to be statistically significant associated with day-to-day WIPL, independent of time-

variable week. 

There seems to be no significant main effect of time-variable week on day-to-day WIPL, 

independent of baseline WIPL (β = 0,11, 95% CI = -0,28 - 0,51, p =0,56). Time-variable week 

might not be statistically significant associated with day-to-day WIPL, independent of baseline 

WIPL.  

Data appeared borderline significant for the main effect of baseline PLIW on day-to-day PLIW, 

independent of time-variable week (β = 0,60, 95% CI = -0,12 - 1,33, p = 0,08). Baseline PLIW 

might be statistically significant associated with day-to-day PLIW, independent of the time-

variable week. 

There is no indication of a significant main effect of time-variable week on day-to-day PLIW, 

independent of baseline PLIW (β = -0,21, 95% CI = -0,50 - 0,07, p =0,14). Time-variable week 

does not seem to be statistically significant associated with day-to-day PLIW, independent of 

baseline PLIW. 

 EMA data – Adherence 

Four bar charts with descriptive measures were analysed to assess the overall adherence to 

the study protocol across the five participants. In addition, three more analytic approaches 

focus specifically on the evening questionnaires. 

 

The first histogram (Figure 13) shows the total number of days (y-axis) each participant (x-

axis) adhered fully to the study protocol; excluding days for which data collection was 

incomplete or technical difficulties emerged. The x-axis label is named ‘participant_ID2’ due to 

different formats that were used in the data set. This is the name for the wide-format participant 

ID.  

Median (Q1; Q3) total days of participation was nine days (3,5; 13,00) with a minimum of two 

days and a maximum of 13 days. Participant 3 had the lowest total days since the app caused 

unwanted mobile data usage, which resulted in the participant completing only two valid days 

(Table 6). 
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Figure 13: Barchart - Total valid days per participant 

 
Table 6: Descriptives Adherence 

Variable Median Percentile 25 (Q1) Percentile 75 (Q3) Minimum Maximum 

Total Days 9,00 3,50 13,00 2,00 13,00 

Total EMA’s 34,00 8,00 58,50 3,00 63,00 

Day Off 1,00 0,50 4,50 0,00 6,00 

 

The second histogram (Figure 14) shows the total number of completed EMA sessions (y-axis) 

across participants (x-axis). Median (Q1; Q3) total of completed EMA sessions was 34 (8,00; 

58,50) with a minimum of three and a maximum of 63 sessions. Participant 1 and 3 had the 

most technical issues with the app, resulting in the lowest number of completed EMA sessions. 

 

 
Figure 14: Barchart - Total EMA sessions per participant 

 

The following graph (Figure 15) shows the number of session per day (y-axis) per participant 

in a clustered bar chart. To acquire this graph, variables on the x- and y-axis are long-format 

data from the adherence data file, which includes both long- and wide-format date. 

‘Participant_ID’ is the long-format version of participant ID. On the x-axis, the numbers one to 
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15 indicate the day of data collection (Monday – Friday, repeated three times). The first day 

for each participant was day one of the data collection. Sessions per day indicate only the valid 

sessions, thus excluding session with technical errors or sessions that were incomplete. This 

leads to no bar charts on some days for some participants. 

 

 

Figure 15: Clustered Barchart - number of EMA session per day per participant 

 

The last histogram (Figure 16) shows (wide-format data) the number of days off (y-axis) per 

participant, with an indication of the total number of days with valid EMA sessions (x-axis). 

Value labels were added to give a better view of how many days off there were in comparison 

to the number of valid participated days. This means for example that participant 2 had nine 

days of completed EMA sessions and six days off, coming to a total of 15 days. Median (Q1; 

Q3) number of days off was one (0,50; 4,50) with a minimum of zero days of and a maximum 

of six days. 

 
Figure 16: Barchart - Days off per participant with indication of the number of valid days 
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The focus with adherence for the thesis lies with the evening session. This is where questions 

about perceived WLB, defined by WIPL and PLIW, were asked. Also, social support is asked 

as well during these evening sessions. Table 7 show the total frequencies of valid EMA 

sessions per condition. The ones of interest are the bottom two lines. 

 

Table 7: Frequency of EMA sessions per condition 

 
Frequency 

Valid 

percentage 

Morning, without stressful event 17 10,2 

Morning, WITH stressful event 9 5,4 

Daytime, without stressful event 80 47,9 

Daytime, WITH stressful event 27 16,2 

Evening, without physical symptoms 23 13,8 

Evening, WITH physical symptoms 11 6,6 

Total 167 100,0 

 

Further adherence analysis was done by analysing the time it took to complete one full EMA 

evening session (hours:minutes:seconds,milliseconds). There are two types of evening 

sessions. When the questions of the physical symptoms checklist were answered with ‘no’, 

there were no follow-up questions. This condition is called ‘evening, without physical 

symptoms’ (Table 7) and occurred 23 times across participants. When answered with ‘yes’ 

(either one or two symptoms), follow-up questions were asked. This condition is called 

‘evening, with physical symptoms’ (Table 7), and occurred 11 times across participants. The 

boxplots show the participant ID (long-format) on the x-axis and total completion time on the 

y-axis (long-format variable).  

 

Figure 17 (evening, without physical symptoms) shows for participant 1 and 3 that there was 

no data available. Either this was because of technical issues, incomplete data or there were 

no evening sessions asked.  
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Figure 17: Boxplot - Completion time (hh:mm:sec,millisec) evening, without physical symptoms per participant 

Figure 18 (evening, with physical symptoms) shows only a large boxplot, with long whiskers 

and singular lines. However, the whisker of participants 4 extends to a maximum completion 

time during one of the sessions of 13 hours, 18 minutes, 50 seconds and 96 milliseconds. This 

happened because the last question of the evening session was ignored until the morning of 

the next day. This makes the session itself complete, but with extended completion time. Since 

this case was extreme, a second boxplot was made reporting the value above as missing. This 

results in Figure 19.  

 

 

Figure 18: Boxplot - Completion time (hh:mm:sec,millisec) evening, with physical symptoms per participant 
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Figure 19: Boxplot - Completion time (hh:mm:sec,millisec) evening, with physical symptoms per participant 
(ADAPTED) 

Table 8: Descriptives Total Completion Time 

Condition 

Participants 

Characteristics 

of distribution 
1 2 3 4 5 

Total 

completion 

Time 

Evening Q, 

without 

symptoms 

Median 

(IQR) 
- 

0:06:58,23 

(0:21:10,29) 
- 

0:02:50,86 

(0:22:52,30) 

0:03:09,15 

(0:02:00,85) 

Min - 0:05:42,57 - 0:01:32,08 0:02:16,27 

Max - 0:33:51,37 - 0:35:20,46 0:05:02,27 

Evening Q, 

WITH 

symptoms 

Median 

(IQR) 
- 

0:06:16,61 

(0:04:44,87) 
- 

0:03:20,64 

(-) 

0:02:39,55 

(-) 

Min 0:02:51,02 0:03:27,65 0:02:32,57 0:02:05,21 0:02:23,44 

Max 0:02:51,02 0:08:46,24 0:02:32,57 13:18:50,96 0:02:23,44 

Evening Q 

WITH 

symptoms 

ADAPTED 

Median 

(IQR) 
   

0:02:42,92 

(-) 
 

Min    0:02:05,21  

Max    0:03:20,64  

 

Table 8 shows that the median completion time for evening, without physical symptoms for 

participant 1 and 3 could not be calculated since there were no data points. Median (IQR) 

completion time for participant 2 was 0:06:58,23 (0:21:10,29), for participant 4 it was 

0:02:50,86 (0:22:52,30), and for participant 5 it was 0:03:09,15 (0:02:00,85). 

Median completion time for evening, with physical symptoms for participant 1 and 3 could not 

be calculated since there was only one data point for each participant. For participant 1 total 

completion time (based on one session) was 0:02:51,02. For participant 3 this was 0:02:32,57. 

Median (IQR) completion time for participant 2 was 0:06:16,61 (0:04:44,87), for. participant 4 

it was 0:03:20,64 (IQR= undefinable), and for participant 5 it was 0:02:39,55 (IQR= 

undefinable). With the adaptation, listing the high completion time as missing, median 

completion time for participant 4 was 0:02:42,92 (IQR= undefinable). 
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Hereafter, the variable delay in response is analysed. This is the time it took for participants to 

start answering the questions of a session after its pop-up on the app 

(hours:minutes:seconds,milliseconds). Since that goal here is to see the median delay in 

response (y-axis, long format) per participant (x-axis, long-format), there is no need to 

categorise this by questionnaire conditions (evening with or without physical symptoms). The 

boxplot (Figure 20) shows that for participant 3 there is insufficient data (one data point) to 

create a boxplot. Furthermore, there are several outliers for all the other participants. 

 
Figure 20: Boxplot - Delay in Response 

 

Table 9: Descriptives Delay in Response 

 Participants 

1 2 3 4 5 

Median 

(IQR) 

0:02:51,00 

(0:07:52,00) 

0:09:06,50 

(0:23:43,25) 

0:00:16,00 

 (-) 

0:02:20,00 

(0:17:46,00) 

0:35:29,00 

(0:51:42,25) 

 

Table 9 shows the median (IQR) delay in response for participant 1 was 0:02:51,00 

(0:07:52,00). For participant 2 it was 0:09:06,50 (0:23:43,25). For participant 3 it was 

0:00:16,00 (IQR= unidentifiable). For participant 4 it was 0:02:20,00 (0:17:46,00). Lastly, for 

participant 5 it was 0:35:29,00 (0:51:42,25). 

 

The last adherence analysis was a correlation analysis between the mean number of 

completed EMA session per day, per participant and total baseline WLB. Baseline WLB was 

calculated summing up the total scores of baseline WIPL, PLIW and WPLE (Yusuf, 2018). The 

absolute minimum score that can be obtained with the WLB questionnaire is 15, the absolute 

highest is 75. However, this is different from the actual lowest and highest perceived WLB 
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possible. Since reversed scoring is used in several questions the lowest perceived WLB 

possible is 19, the highest perceived WLB possible is 71. The former represents the possible 

range of the x-axis (Figure 21). The calculations for these ranges are done by looking at the 

formulation of the questions and the possible responses, keeping reversed scoring in mind. 

The y-axis total EMA sessions is here defined with value labels, indicating the participants with 

their corresponding mean number of EMA sessions per day. 

 

 
Figure 21: Scatterplot Mean EMA per day per participant in relation to total baseline WLB 

 

Table 10: Correlation - Baseline WLBxMean EMA per day per participant 

 B_Total_WLB Mean_EMAperDay_Perpp 

Spearman's 

rho 

B_Total_WLB Correlation 

Coefficient 
1,000 0,300 

Sig. (2-tailed) . 0,624 

N 5 5 

Mean_EMAperDay_Perpp Correlation 

Coefficient 
0,300 1,000 

Sig. (2-tailed) 0,624 . 

N 5 5 

 

Data from Spearman correlation analysis (Table 10) show no statistically significant correlation 

between total WLB mean number of completed EMA session per day, per participant (r = 0,30, 

p = 0,62). 
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6. Discussion and limitations 

This thesis was based on the pilot study protocol of the STRAW-Project. Data was gathered 

from the first cohort of five participants. The paper at hand sought anwers to the following 

research questions (1) Is there a correlation between underlying experience of work-life 

balance among personnel employed in an academic sector and the experience of day-to-day 

work-life balance? And (2) Is participants’ adherence towards the day-to-day EMA protocol 

influenced by the underlying experience of work-life balance? Due to the small sample size the 

findings are of low statistical power and should be interpreted with caution. They are rather 

tentative. 

 

Demographic results 

The demographic results immediately show one of the limitations of the thesis as part of the 

pilot study of the STRAW-Project. Technical delays of the app development and the Covid-19 

emergence resulted in only five, all female, participants instead of the presumed 15. However, 

the baseline data gathered of these participants was complete due to a meticulous survey 

design, which did not allow participants to skip questions. 

Data showed none of the participants had children and median age was relatively young 

(28,66). The data set was too small to test differences between age groups or marital status 

and there is too little variety in categories for this as well. This could be a point of interest in 

the later stages of the study. 

Although all participants had a working contract of 38 hours per week, two participants worked 

20% (or more) longer than this. However, due to limited data, no significant differences can be 

analysed. This could be interesting to analyse in the further stages of the STRAW-Project. 

Even researching a correlation between these extended working hours and perceived WLB, 

either at baseline or day-to-day could be an opportunity (Fontinha et al., 2019). 

Considering baseline WLB, a higher score means a higher perceived balance between work 

and personal life. Literature does not report any cut off values of what is considered good or 

poor WLB (Fisher-McAuley et al., 2003; Yusuf, 2018). The highest positive score of WLB can 

be obtained by counting the largest number for positive items and the lowest for negative items 

and vice versa for the lowest negative score. This comes to 71 as the highest positive WLB 

score and 19 as the lowest negative WLB score. The closer to 71 the better the perceived 

WLB. Median value between 19 and 71 is 45.  

Correlation 
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Data from the evening sessions were limited. Because these type of questions were only 

asked once at the end of each day. In an ideal situation, this would have produced 15 data 

points for each participant, with a total of 75 data points. One of the limitations of this thesis 

is that there were still technical issues that had to be dealt with in the course of this first 

cohort of participants. Leading to more incomplete data and errors. This resulted in only 44 

valid data points for the evening questionnaire. 

With the correlation analysis, there were only four significant associations. The first two 

between day-to-day and baseline WIPL and PLIW; where a higher baseline value resulted in 

a higher day-to-day value for these dimensions of WLB. The second two occurred with the 

crude model analysis of day-to-day and baseline WIPL and PLIW independent of time-variable 

week. 

However, even though these results are significant, no conclusion must be drawn from this. 

Firstly, because of reasons of limited data, explained above. Secondly, in the case of WIPL, 

there were always problems with convergence. This means there was not enough data to run 

this test. However, the test was still carried out, but output has questionable validity. Therefore, 

the significant data is not to be interpreted as such. No definite conclusions can be drawn from 

these analyses. They are however an indication of how data could be analysed in a later phase 

of the STRAW-Project. 

Adherence 

Since data analysis for adherence was more descriptive, there are no statistical conclusion 

that can be drawn from the first part. Going more in-depth on the days off registered; It is 

interesting to see that participant 2 who had valid data for 9 days reported to have a day off on 

six occasions. So, 40% of the participated days were days off. The reason for this is unknown. 

Possibly this had something to do with the app, causing a decrease in willingness to adhere to 

the app. However, these are speculations. Although this was not possible to analyse in the 

thesis, absenteeism because of stress (Leonardi et al., 2002; Godin & Kittel, 2004) could be 

an explanation for these results. Analysing the amount of stress, WLB, and the days off could 

be of interest for the overall STRAW-Project. 

 

Completion time analysis shows that most EMA evening sessions had a median completion 

time of around three minutes. The one session that took over 13 hours to complete is special 

in that case that it might show some poorer adherence to the protocol. The last question was 

not answered until the next morning. It stands out that participant 2 had a higher median time 

to complete the questionnaires. Also for delay in response, this participant had the highest 

median delay in response time. What this means, and if there is a relation between those two 
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variables or if another factor like work-life balance influences this is unsure. Due to the small 

dataset, this was not relevant to analyse further at this point.  

 

Concerning the scatterplot of correlation, for these participants, it shows that the person with 

the highest baseline WLB had amongst the highest mean EMA sessions per day. The one with 

the lowest baseline WLB also had the lowest mean EMA sessions per day. However, no 

conclusion on this can be made since correlation analysis was not significant for these 

variables. 

 

Although there were difficulties with the app which made it difficult for some participants to 

adhere fully to the protocol, this study approach is still valuable. Even though there are 

missings, the app still measured experiences in the real-time setting which allow for more 

accurate answers from participants with limited recall bias (Yang et al., 2018). 

 

Other limitations 

It has already been mentioned that due to the Covid-19 pandemic this research has not been 

conducted as previously planned. It has resulted in a small cohort of only five participants since 

the start of the next cohort was planned after the lockdown was issued. Therefore, the 

conclusions and significant results are of low power. They should be treated as a possible 

indication of what might be seen in a later phase of the study. 

 

There are other limitations to this study. For the WLB questionnaire, there is no official Dutch 

version that has been validated. The first 11 questions were translated by Honingh (2015) as 

part of a master’ thesis. Due to back-translation from English to Dutch, there is a possibility 

that this might lead to a decrease in internal validity. This also applies for the remaining four 

questions that were translated as a part of the thesis. 

 

Participants that completed this study were recruited by the leading researchers via email. 

These people are part of the close network of the main researchers of the STRAW-Project. 

So, there is a form of selection bias. However, these participants were able to give valuable 

feedback on different aspects of the overall STRAW-Project. This made it possible to change 

minor difficulties in data collection. This will probably result in better adherence and completion 

of both, baseline and EMA questionnaires, and hopefully result in a more reliable outcome of 

the STRAW-Project. 

 

Concerning EMA sessions, only valid sessions are included. So, if at any time technical issues 

occurred or participants swiped away during sessions for a repeated number of times, the 
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session was considered invalid. The amount of valid sessions was 167 across participants. 

However, our original files showed over 500 sessions across participants. So technical errors 

and incomplete session are factors that could be linked to poor adherence (e.g. questionnaires 

being swiped away). Unfortunately, it was not possible at this time to differentiate between 

technical issues, swiping away, or not answering at all. This is something that the overall 

STRAW-Project might consider to focus on. 

 

7. Conclusions 

This thesis tried to find a correlation between overall (baseline) experience of WLB, among 

personnel employed in an academic sector, and the experienced day-to-day WLB. Results of 

this, albeit small, cohort show a possible significant positive effect of baselines’ WLB dimension 

WIPL on day-to-day experienced WIPL (β = 0,74, 95% CI= 0,26 - 1,22, p= 0,004). A higher 

baseline WIPL is associated here with higher day-to-day WIPL. The crude model also shows 

this possible significant association as independent from the week variable. Which was 

expected due to the observational nature of the study. For PLIW these associations were not 

as significant. 

 

Concerning adherence to the protocol, no significant correlation between overall (baseline) 

WLB and the mean number of EMA sessions per day, per participant was found. However, the 

scatterplot associated with this might show a positive linear correlation; the higher the baseline 

WLB, the higher the number of mean total EMA sessions. Other than that, higher completion 

times and delays in response could be indicators of poorer adherence. 

 

It should be noted that all these formulated conclusions are based on a small sample. Due to 

this, the reader should be very critical when reading and interpreting these results. The small 

sample size and consequences of this for the validity of all results is a problem that the 

researchers were aware of upon writing this thesis.  

However, the thesis at hand gives an overview of the analyses that are of interest to the overall 

STRAW-Project and how these can be interpreted.  

 

In general, the study contributes to science with a methodologic pathway of analysing 

adherence to a high-frequency EMA protocol. The EMA method used was specifically 

designed for the overall STRAW-Project. By focussing on one questionnaire, there was the 

opportunity to have a more in-depth analysis approach, which can be used to analyse all other 

questionnaires within the STRAW-Project. Besides this, the thesis sheds a light on the possible 

correlation of underlying WLB and day-to-day perceived WLB. 
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 Recommendations 

Concerning the available literature, it might be advisable for researches to come to a better 

conceptualisation of WLB and WFC and their relation. Inconsistencies in the literature make it 

difficult to interpret results from studies and extrapolate these findings to other settings. Other 

than that, a more uniform use of measurement tools for these concepts is advisable. The rise 

of interest in concepts related to work and stress would possibly benefit from this. 

 

With the Covid-19 pandemic and the rise in people teleworking, it could be a point of interest 

in later research to find out more about the relation between teleworking and WLB (Hill et 

al.,1998).  

 

Moving forward, the STRAW-Project might consider using different demographic variables as 

covariates when analysing day-to-day WLB in correlation to other concepts like job control, 

sleep, contract working hours vs. actual working hours, etc. Analysing the relations between 

WLB, job stress, and number of days off might give an idea of absenteeism, due to either job 

stress, poor WLB, or other variables. 

With more data available for the overall STRAW-Project, within-person analyses might be of 

interest as well. With the academic population, it is advised to look into tenure and higher ranks 

and the relation to WLB, since literature is inconsistent.  

Furthermore, it is recommended to look into ways of analysing the technical issues on a higher 

level. This way a clearer analysis of the feasibility of the EMA protocol will be possible.  

If future research within the STRAW-project keeps these limitations above and listed 

recommendations in mind, it will contribute valuable results to the research areas of WLB and 

EMA studies.  
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 Appendix 6: Demographic variables SPSS 

Demographic variables N or Median (Total N=5) 

Sex  

  Female  5 

  Male 0 

Age 28,66 

  Range [26,43 - 34,04] 

Education Level  

  High School 0 

  Bachelor 0 

  Master 4 

  Doctorate 5 

  Other 0 

Marital status  

  Married or living together with children 0 

  Married or living together without children 4 

  In a relationship, not living together with children 0 

  In a relationship, not living together without children 0 

  Single with children 0 

  Single without children 0 

  Other 1 

Working hours contract  

      38 hours 5 

  Actual working hours  

      38 hours 3 

      48 hours 1 

      55 hours 1 

Months at institution  

      17 1 

      33 1 

      40 1 

      47 1 

      125 1 

Appendix 6: Demographic variables 
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 Appendix 7: Descriptives Baseline WLB 

 

Descriptives: Baseline WLB dimensions and total 

 WIPL PLIW WPLE Sum_WLB 

Median 24,00 16,00 13,00 54,00 

Minimum 20,00 11,00 11,00 44,00 

Maximum 31,00 19,00 16,00 61,00 

25th percentile (Q1) 21,00 11,50 11,00 48,00 

75 percentile (Q3) 28,50 19,00 15,50 58,00 

Appendix 7: Descriptives Baseline WLB 
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 Appendix 8: Coding book Correlation data 

Coding book - Correlation BS and EMA 

General information 

ID Number given to the participants in the pilot study (Ranging from 1 to 5) 

_R Recoded  

_RR: Double recoded (e.g. reversed scoring) 

B_ Baseline variable 

E_ EMA variable 

Missing values  

99 Items not included in the day/evening questionnaire 

999 Items not asked 

9999 Items were visible, but not answered 

8 ‘I have not seen my colleagues or supervisor’ (Social support subscale - JCQ) 

Value labels 

Subscale ‘Sociale 
ondersteuning’ 
→ 8 = ‘I have not seen 
my colleagues or 
supervisor’ 

8 will be treated as user missing, therefore it is  indicated as missing in spss.* 
 

*this was scored in EMA as 4 and was then recoded to 8 

Time columns 

TIME Week, day and measuring moment (based on duration of the study) 
e.g. When starting at Tuesday → Tuesday is day one of the study. 

TIME_Days Days (based on duration of the study 

TIME_Weeks Weeks (based on duration of the study) 

TIME_EMA Ascending numbering of the measuring moments. 

TIME_Calendar Week, day and measuring moment (based on calendar dat) 
e.g. Monday is always day 1, 6 and 11 

TIME_Calendar_Days Days (based on calendar date) 

TIME_Calendar_Weeks Weeks (based on calendar date) 

Extra information 

Question: ‘Was er een 
bepaalde gebeurtenis 

Answer NO: Only three items from the stressfulness scale. 



 

64 
 

die spanning 
veroorzaakte?’  

 
Answer YES: Two items from Threat scale and two items from Challenge 
scale. 

Recoding of EMA EMA questionnaire likert-scale data which was had a set point of 0 instead of 
1 (like in baseline questionnaires) war recoded to match baseline coding. 
e.g. WLB EMA 0-4 → 1-5 

e.g. JCQ EMA 0-3 → 1-4 

Appendix 8: Coding Book - Correlation Data 
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